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B.9 Effects on non-target organisms 

Intended uses: 
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Table B.9-1: Intended uses of MYCOTAL 

Crop and/ 

or situation  

 

(crop destination / purpose 

of crop) 

F 

G 

or 

I 

Pests or Group of 

pests controlled 

 

(additionally: de-
velopmental stages 
of the pest or pest 
group) 

Application Application rate Remarks:
a)  

 
e.g. g 
safener/synergist 
per ha 

Water L/ha 
 
min / max 

Method / Kind 

 

Timing / Growth 
stage of crop & sea-
son 

Max. number 
(min. interval 
between 
applications) 

a) per use 

b) per crop/ 
season 

kg product / 
ha 

a) max. rate 
per appl. 

b) max. total 
rate per 
crop/season 

g as/ha 
(spores/ha) 
 

a) max. rate 
per appl. 

b) max. total 
rate per 
crop/season 

Fruiting vegetables of 
Cucurbitaceae with edible 

peel and inedible peel 

G 

Nymphs of 
whitefly and 

thrips: 

Bemisia tabaci; 
Trialeurodes va-

porariorum; 
Frankliniella 

ocidentalis; Thrips 

tabaci 

Spray application 
 

At first sign of in-
festation 
Jan-Dec., 

BBCH 0-99 
 

a) 12 (7) 
b) 36 (7) 

a) 2 
b) 72 

a) 96 
(2 × 1013) 

b) 3456 
(7.2 × 1014) 

3 cycles/year 
 

1000/2000 
Maximum con-

centration in 
tank mix should 

not exceed 
0.1% 

Fruiting vegetables of 
Solanaceae, 

a)12 (7) 

b) 12 (7) 

a) 2 

b) 24 

a) 96 
(2 × 1013) 

b) 1152 
(2.4 × 1014) 

1 cycle/year 
 

1000/2000 
Maximum con-

centration in 
tank mix should 

not exceed 
0.1% 

Strawberry 
a) 12 (7) 

b) 24 (7) 

a) 1 

b) 24 

a) 48 
(1 × 1013) 

b) 1152 
(2.4 × 1014) 

2 cycles/year 
1000 

Floriculture crops, except 
cut roses 

a) 4 (7) 

b) 24 (7) 

a) 2 
b) 48 

a) 96 
(2 × 1013) 

b) 2304 
(4.8 × 1014) 

1-7 cycles/year; 
max. number of 
applications per 

year: 24 
 

1000/2000 
Maximum con-

centration in 
tank mix should 

not exceed 
0.1% 

Cut roses 
a) 24 (7) 

b) 24 (7) 

a) 3 
b) 72 

a) 144 
(3 × 1013) 

b) 3456 
(7.2 × 1014) 

per 12 month 
 

1000/3000 
Maximum con-

centration in 
tank mix should 

not exceed 
0.1% 

Tree nursery 
a) 24 (7) 

b) 24 (7) 

a) 2 

b) 48 

a) 96 
(2 × 1013) 

b) 2304 
(4.8 × 1014) 

per 12 month 
 

1000/2000 
Maximum con-

centration in 
tank mix should 

not exceed 
0.1% 



Lecanicillium muscarium Ve6 (Mycotal) 
Volume 3MP – B.9 Effects on non-target organisms 

 

January 2018- 6 - 

Crop and/ 

or situation  

 

(crop destination / purpose 

of crop) 

F 

G 

or 

I 

Pests or Group of 

pests controlled 

 

(additionally: de-
velopmental stages 
of the pest or pest 
group) 

Application Application rate Remarks:
a)  

 
e.g. g 
safener/synergist 
per ha 

Water L/ha 
 
min / max 

Method / Kind 

 

Timing / Growth 
stage of crop & sea-
son 

Max. number 
(min. interval 
between 
applications) 

a) per use 

b) per crop/ 
season 

kg product / 
ha 

a) max. rate 
per appl. 

b) max. total 
rate per 
crop/season 

g as/ha 
(spores/ha) 
 

a) max. rate 
per appl. 

b) max. total 
rate per 
crop/season 

Strawberry F 

Nymphs of 
whitefly and 

thrips: 

Bemisia tabaci; 
Trialeurodes va-

porariorum; 
Frankliniella 

ocidentalis; Thrips 

tabaci 

Spray application 
 

At first sign of infes-
tation 

Jan-Dec., 

a) 12 (7) 

b) 24 (7) 

a) 1 

b) 24 

a) 48 
(1 × 1013) 

b) 1152 
(2.4 × 1014 

2 cycles/year 
1000 

a) Apply the product in the evenings in greenhouses and in closed tunnel systems to provide high humidity, 
keep closed for at least 12 hours during and after application 

 
 

Metabolites/toxins 

Lecanicillium muscarium Ve6 has been shown to be able to produce destruxins (see section B.2.7). However, no 

destruxins were detected in spores, mycelium, colonised rice, filtrates of production-scale cultures, or the end-

use product. Destruxins were also not detected in plant material treated with foliar applications of the formulated 

product Mycotal (at ten times the recommended dose; see reference Butt et al., 2004 in section B.2).  

 

In the DAR (2007), the following was stated in section B.9.1.4.2: 

Destruxins A, B and E were detected in culture filtrates of L. muscarium (see Vol 3, Annex B.1, B.2.1.8). Also 

subtilisins and subtilisin-related proteases may be present during growth on insect cuticulas (St Leger et al., 

1997). However, there are no indications of any toxicity of such mixtures of toxins, enzymes and other ingredi-

ents for birds, although tests with purified toxins or enzymes of L. muscarium are not available. Toxins and other 

metabolites of L. muscarium can be considered biodegradable outside micro-organisms. They are effective only 

during the process of hyphae growth when degrading the host or target.  

 

According to the EFSA conclusion (EFSA Journal 2010; 8(1):1446) on L. muscarium Ve6, the strain does not 

produce any metabolites of concern. 

 

Based on the above, no further risk assessment of metabolites is considered necessary. 

 



Lecanicillium muscarium Ve6 (Mycotal) 
Volume 3MP – B.9 Effects on non-target organisms 

 

January 2018- 7 - 

B.9.1 Effects on birds 

No (new) studies are submitted under this point. Since the co-formulants of the product are inert and not hazard-

ous, data on the active substance, L. muscarium is regarded to be adequate for the risk assessment of MYCO-

TAL. Please refer to Vol.3 MA B.9. 

B.9.1.1 Risk assessment for birds 

Since L. muscarium Ve6 needs very high humidity for an effective germination, application is conducted only in 

greenhouses, or in tunnel systems when tunnels are closed during and at least 12 hours after application. There-

fore, it can be concluded that exposure of birds to L. muscarium Ve6 is negligible (greenhouses) or very limited 

(tunnels).  

L. muscarium Ve6 was never described as pathogen on birds or mammals, and the literature search did not find 

any reference reporting effects of Lecanicillium sp. on birds (Scholze, 2016),  

The lack of adverse effects found in the available acute oral toxicity, infectivity, pathogenicity study assessing 

the oral administration of Lecanicillium muscarium Ve6 (see Vol.3, MA B.9, KMA8.1/01) to Japanese quails 

may be due to the intrinsic non-toxic nature of conidia from filamentous fungi as L. muscarium and the optimal 

growth temperature of germinated conidia in hosts below the average bird body temperature (see Vol 3, Annex 

B.1 Identity). 

 

In summary, no unacceptable adverse effects to birds are expected due to:  

(a) the apparent lack of evidence of birds being among the 'natural' target or host range of L. muscarium in 

general: V. lecanii has never been observed as a pathogen on warm-blooded animals (see section on Identi-

ty/biological properties). This may be explained by the temperature preferences of L. muscarium. which are 

in vitro generally below an average bird body temperature of 41 ºC;  

(b) the lack of toxic, infective or pathogenic effects in a protocolled laboratory test (see Vol.3, MA B.9, 

KMA8.1/01);  

(c) the lack of field records indicating a (potential) risk for birds, in spite of use in various countries; 

(d) the occurrence of natural epizootics in the field could impose the same risk to birds as epizootics introduced 

by products with L. muscarium (i.e. in case of birds eating the same number of infected insects). 

 

In the human toxicology section there was some discussion on the subject of infectiviy of Lecanicillium musca-

rium Ve6. Taken all information together, it was concluded by RMS that Lecanicillium muscarium Ve6 is not 

infective and thus not pathogenic.  

 

Based on the above, the risk for birds and other non-target terrestrial vertebrates is considered acceptable. 
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B.9.2 Effects on aquatic organisms 

No (new) studies are submitted under this point. Since the co-formulants of the product are inert and not hazard-

ous, data on the active substance, L. muscarium is regarded to be adequate for the risk assessment of MYCO-

TAL. Please refer to Vol.3 MA B.9. 

B.9.2.1 Risk assessment for aquatic organisms 

Based on the available data the acute margin of safety (MOS) values of fish and Daphnia for L. muscarium were 

calculated (Table 9.2.1-1). It should be noted that TER-trigger values for chemical a.s. are not validated for 

microbial a.s. and therefore are not applicable.  

 

Two worst-case exposure scenarios were chosen that assume complete accumulation of spores following: 

- 24 applications at 1 x 1013 CFU/ha in strawberry tunnels 

- 36 applications at 2 x 1013 CFU/ha in fruiting vegetables of Cucurbitaceae 

Based on the predicted environmental density (PEDSW), calculated as 1.71 × 106 spores/L, the margin of safety 

(MOS) for fish is derived from the EC50 value according to the formula: 

 

[ ]
[ ]spores/LPED

CFU/LEC
MOS

SW 

 50=  

 

Table 9.2.1-1 Margin of safety (MOS) for fish and Daphnia exposed to L. muscarium Ve6 after use 

of MYCOTAL with 48 applications at 1 x 10
13

 CFU/ha in strawberry tunnels 

Use pattern Test organism PEDSW
a)

 EC50 MOS
 

24 × 1x1013 

CFU/ha in tun-

nels (strawber-

ry) 

Oncorhynchus mykiss 

1.71 × 106 CFU/L 

> 6.2 × 109 CFU/L >3626 

Daphnia  > 3.8 × 108 CFU/L >222 

36 x 2 x 1013 

CFU/ha in 

fruiting vegeta-

bles of Cucur-

bitaceae (G) 

Oncorhynchus mykiss 

3.43 × 105 CFU/L 

> 6.2 × 109 CFU/L >18076 

Daphnia  > 3.8 × 108 CFU/L >1108 

a) Based on drift from accumulated applications, assuming no degradation between applications 
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The calculated margin of safety values are high, indicating an acceptable acute risk to fish and aquatic inverte-

brates after application of MYCOTAL at the maximum recommended use rate. 

 

This is further confirmed by a study from the public literature (Gradila, 2013; KMA 8.2.2/02) with D. magna. 

With regard to toxicity, the study determined a 48 h EC50 of > 1.7 x 109 CFU/mL, or 1.7x106 CFU/L. The results 

is considered as supportive information only, due to the absence of (reporting of) analytical measurements. In the 

test infectivity and pathogenicity was not investigated (for which the study duration was too short anyway). 

 

In addition, the following risk assessment from the DAR (2007) still applies: 

L. muscarium is not expected to show substantial toxicity, infectivity or pathogenicity to aquatic animals and 

plants, although in view of a fish kill in a Finnish fishfarm, infectivity and pathogenicity to Atlantic salmon can-

not be excluded under extreme conditions. Aquatic organisms are not among the historical target or host range. 

The mode of action, propagation and ecological preferences do not indicate unacceptable risks to aquatic organ-

isms. However, potentially toxic components of L. muscarium as destruxins and subtilisins may theoretically be 

intrinsically hazardous to arthropods as has been shown by Skrobek and Butt (2004) for purified destruxins of 

another filamentous fungus species. Such exposure seems unlikely in situ, even in case of conidia reaching sur-

face water via spray drift, as conidia are not expected to germinate and grow in an aqueous environment, thus not 

being able to 'discharge' toxins. Exposure via groundwater or drain water is assumed unlikely as well, as substan-

tial leaching of L. muscarium is not expected in view of the hydrophobicity of its conidia, whereas sorption to 

soil particles is more likely. It is, however, unclear to what extent the sorption of filamentous fungi conidia to 

soil particles is reversible. The product Mycotal with the a.s. L. muscarium is intended to be used in greenhous-

es, and in tunnels for strawberries which will be closed during and 12 hrs after application.  

Although theoretically acute and short-term risks to aquatic organisms via indirect exposure (drainwater with 

conidia, runoff, erosion of soil particles with sorbed conidia) cannot be excluded, the actual risks via these routes 

are considered acceptable in view of:  

(a) the margin of safety calculated above;  

(b) the apparent lack of evidence of aquatic organisms being among the natural target or host range of L. mus-

carium in general, and a narrow natural host or target range (L. muscarium especially affects homoptera) 

specifically, 

(c) the preference of L. muscarium for soil environments rather than aqueous environments, also clearly ex-

pressed by the natural target or host range, in which no aquatic organisms are listed,  

(d) the slight water dispersability of spores in water (it should be noted in this respect that, theoretically, co-

formulants may be added to a product to overcome this limitation),  

(e) the lack of toxic, infective or pathogenic effects to fish and daphnids in protocolled laboratory tests with 

maximum hazard concentrations (see in Vol.3, MA B.9); 

(f) the lack of field records indicating a (potential) risk for aquatic organisms, in spite of Mycotal use in various 

countries.  
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B.9.3 Effects on bees 

No (new) studies are submitted under this point. Since the co-formulants of the product are inert and not hazard-

ous, data on the active substance, L. muscarium is regarded to be adequate for the risk assessment of MYCO-

TAL. Please refer to Vol.3 MA B.9. 

 

B.9.3.1 Summary and risk assessment for bees 

Honeybees and bumblebees may be exposed following outdoor applications in strawberries and following indoor 

applications in greenhouses, when (bumble-) bees are used for pollination purposes as may be the case in e.g. 

The Netherlands. Bees may be exposed to L. muscarium by direct over-spray, by contact with residues on plants 

whilst bees are foraging for food, or by consumption of contaminated, pollen, nectar or water. The intended use 

of MYCOTAL is in greenhouse, where bees might be used as pollinators in the targeted crops, or in tunnels 

(strawberry). Therefore, exposure can not be excluded. For the risk assessment the maximum single application 

rate of 144 g a.s./ha, corresponding to 3 × 1013 CFU/ha will be considered. Since the trigger value of 50 for the 

hazard quotient approach for chemical a.s. does not apply, a different approach is followed by calculating the 

margin of safety between spraying liquid and test solution. 

Table B.9.3.1-1 Exposure and margin of safety assessment for honey bees  

Crop sce-

nario 
AR 

a)
 

Minimum 

Water 

Maximum field 

concentration 
Exposure 

Concentration in 

test solution 

MOS
b)

 

test / field 

Greenhouse 
0.144 kg 

a.s./ha 
1000 L/ha 0.144g a.s./L 

oral 5.0 g a.s./L 34.7 

contact 25 g a.s./L 174 

a) Maximum single application rate 

b) Margin of safety; concentration in test solution/ maximum field concentration 

 

In comparison of tested concentration, at which no treatment-related mortality was indicated and no clinical 

signs of toxicity or abnormal behaviour were observed, and the maximum single application rate (AR), the mar-

gin of safety is 34.7 and 174 for the oral and contact exposure of MYCOTAL, respectively, which can be con-

sidered as sufficiently high to exclude a risk on bees.  

Moreover, MYCOTAL application is only recommended under high humidity conditions. This can only be real-

ized when tunnels/greenhouses are closed (for at least 12 hrs after application is recommended) and when appli-

cation is done in the evening, when evaporation is low, i.e. after bee flight. Therefore, it can also be concluded 

that the exposure is generally to be considered as low. 

 

Concluding, in view of:  
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(a) the apparent lack of evidence that bees are the  target or host range of L. muscarium, but instead an appar-

ently  narrow host or target range, specifically whitefly and thrips, 

(b) the lack of toxic, infective or pathogenic effects of L. muscarium to honeybees in protocolled and well doc-

umented laboratory tests (see Tables 9.3.1.a and 9.3.1.b in Vol.3, MA B.9), idem to bumblebees in less well 

documented laboratory tests; the lack of treatment-related effects in a field test with honeybees sprayed with 

Mycotal (1.5×106 CFU/mL) (see Vol. 3 MA, section B.9.3.1, paragraph ‘Other studies on bee toxicity, in-

fectivity and pathogenicity’), 

(c) the lack of field records indicating a (potential) risk for honeybees and bumblebees, in spite of Mycotal use 

in various countries, 

(d) the margin of safety taking the maximally recommended application rate into account do not indicate unac-

ceptable risks to honeybees either via direct contact or via oral exposure to L. muscarium (see Table B.9.3.1-

1), 

(e) the occurrence of natural epizootics in the field could impose the same risks to bees as introduced epizoot-

ics by products with L. muscarium, 

 

the risk to bees is generally considered acceptable. However, as there are no infectivity and pathogenicity data 

under moist air conditions (RH ≥  90%, the optimal humidity for optimal efficacy of the a.s. in greenhouses), the 

risks for bumblebees under such conditions in greenhouses cannot be excluded. Notwithstanding these specific 

potential risks, such data for bumblebees are strictly not required, and data for honeybees generally suffice. In 

conclusion, the risk is considered acceptable. 

 

B.9.4 Effects on arthropods other than bees 

No (new) studies are submitted under this point. Since the co-formulants of the product are inert and not hazard-

ous, data on the active substance, L. muscarium is regarded to be adequate for the risk assessment of MYCO-

TAL. Please refer to Vol.3 MA B.9. 

B.9.4.1 Summary and risk assessment for non-target arthropod species other than bees 

No studies are submitted assessing the effect of the product MYCOTAL on arthropods other than bees. Several 

reports and publications are presented in Vol. 3, MA B.9, section 8.4. Most investigations have been performed 

in relation to biological plant protection and a wide range of arthropod groups including foliar dwellers as well 

as soil arthropods. However, GLP studies in accordance with the relevant guidelines delivering suitable end-

points for a classical risk assessment are not available.  

 

The most susceptible route for affecting NTAs is theoretically via direct spraying, as direct contact of the a.s. 

with an arthropod cuticula is the primary requirement for the a.s. efficacy. Non-target arthropods (bees excl.) 

may be exposed (a) via direct spraying in case of plant sprayings, (b) via indirect contact with residues on 
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sprayed plants, (c) via ingestion of conidia. These exposure scenarios may occur following applications with L. 

muscarium in greenhouses and outdoor applications in strawberries. Greenhouse NTA populations are generally 

introduced as part of Integrated Pest Management. 

 

A summary of available data is given in Volume 1, section 2.9.4. For comparison of tested rates: 

- The proposed spraying solution concentration is: 1-3 x 1010 CFU/L 

- The max. proposed single dose rate is: 3x1013 CFU/ha  

 

Effects of L. muscarium Ve6 only have been observed on two species of whitefly and thrips. For all other more 

than 20 tested non-target species no adverse effects have been observed at relevant dose levels. This points to a 

high specificity of the strain. 

 

In principle, adverse effects to NTAs (bees excl.) cannot be excluded at the proposed conditions of use in view 

of the mode of action (contact arthropod pathogenicity) and the microbiological properties, and some slight ef-

fects noted on parasitoid wasps (E. formosa) in the available articles. However, in view of:  

(a) the apparent lack of evidence that NTAs (bees excl.) in general are the  target or host range of L. muscarium, 

but instead the strain has an apparently  narrow host or target range, specifically whitefly and thrips, 

(b) the apparent lack of toxic, infective or pathogenic effects in various laboratory studies, 

(c) the lack of greenhouse or field records indicating a (potential) risk for NTAs (bees excl.), in spite of use in 

various countries, 

(d) natural epizootics in the field could impose the same risks to NTAs (bees excl.), as epizootics introduced by 

products with L. muscarium, 

 

the risk to NTAs is considered acceptable. In strawberry fields, the occurrence of high RH values and tempera-

tures for an optimal efficacy — estimated ≥  80% and ≥  18 ºC, respectively — may be less frequent than in 

well-controlled greenhouses, possibly dependent on the extent of the (semi-) protection with e.g. plastic or other 

materials. Therefore outdoor effects may be limited as well. In conclusion, the risk is considered acceptable, this 

in view of circumstantial evidence rather than on TER outcomes. 

B.9.5 Effects on earthworms 

No (new) studies are submitted under this point. Since the co-formulants of the product are inert and not hazard-

ous, data on the active substance, L. muscarium is regarded to be adequate for the risk assessment of MYCO-

TAL. Please refer to Vol.3 MA B.9. 
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B.9.5.1 Summary and risk assessment for earthworms 

Based on the predicted environmental density in soil (PEDsoil) calculated inVol.3, MA B.8.1.1 (Table 8.1.1-4), 

the margin of safety (MOS) for earthworms is derived in table 9.5.1-1 from the LC50 according to the following 

formula:  

 

[ ]
[ ]dw soil spores/kgPED

dw soil spores/kgLC
MOS

 soil

50=  

It should be noted that TER-trigger values for chemcial a.s. are not validated for microbial a.s. and therefore are 

not applicable.  

For the use in greenhouses a common practice is that the soil is sterilised on a regular basis and therefore the risk 

to earthworms is less relevant. However, this may not be applicable for all MS and for completeness of the risk 

assessment the worst case greenhouse use is included in Table 9.5.1-1 below. 

Table 9.5.1-1 Risk assessment for earthworms exposed to L. muscarium Ve6 after use of MYCO-

TAL  

Use pattern Test organism LC50 PEDsoil, max initial
a)

  MOS 

24 ×  1x1013 

CFU/ha in 

strawberry tun-

nels (F) 

Eisenia fetida 
6.3 × 1010 spores/kg soil 

dw 
3.2 × 108 CFU/kg soil dw 197 

36 ×  2x1013 

CFU/ha in frui-

ting vegetables 

of Cucurbita-

ceae (G) 

Eisenia fetida 
6.3 × 1010 spores/kg soil 

dw 
9.6 × 108 CFU/kg soil dw 66 

a) Total per year 

The calculated MOS value is high, indicating an acceptable acute risk to earthworms after application of MY-

COTAL at the maximum recommended use rates. 

 

This is further confirmed by a study from the public literature (Gradila, 2013; KMA 8.5/02) with E. fetida. With 

regard to toxicity, the study determined no adverse effects at 1.7 x 109 UFM/mL dispersed in artificial soil. The 

results are considered as supportive information only, due to the unknown concentration of test item in the soil, 

and also due to the unknown test strain. In the test infectivity and pathogenicity was not investigated. 

 

In view of:  

(a) The margin of safety calculated above, 
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(b) the apparent lack of evidence of earthworms being among the natural target or host range of L. muscarium 

in general,  

(c) the lack of acute toxic, infective or pathogenic effects to Eisenia fetida in a protocolled, GLP laboratory test 

following artificial soil mixing with technical grade L. muscarium, 

(d) the lack of greenhouse or field records indicating a (potential) risk for earthworms, in spite of use in various 

countries 

(e) the natural presence of L. muscarium in soil; 

 

the acute risk to earthworms is considered acceptable. Long-term risks with respect to e.g. reproduction as a 

result of the intended uses are considered unlikely.  

B.9.6 Effects on non-target soil micro-organisms 

Toxic or competitive effects of the generally occurring filamentous soil fungus L. muscarium to other soil micro-

organisms probably exist. These effects, however, should be seen in the context of the intricate and largely un-

known population dynamics of a terrestrial ecosystem. However, there are no scientific, empirical indications for 

any adverse effect rather than on a theoretical level (no relevant articles were found in the literature search, see 

B.9.8). It was considered outside the scope of this monograph to evaluate all tests and studies on interactions 

with other micro-organisms. Whereas these tests and studies obviously exist, they are generally laboratory stud-

ies of which the test results are difficult to extrapolate to field conditions. This is due to the complexity of the 

soil compartment, the intricate interrelations between biotic and abiotic factors and the still limited knowledge 

on soil microbial ecology in general. It cannot be excluded that the application of L. muscarium will have a cer-

tain effect on the ecology of the soil ecosystem, as would have any intervention. The scale of possible effects due 

to the application of L. muscarium, both in time and in space, however, is difficult to analyse. There seem to be 

no scientific indications for obvious adverse effects due to such applications. It may be expected that the spray-

ing will be followed by interactions with local micro-flora and fauna in case the a.s. will contact the soil. It is 

also noted however that, in case soil micro-organisms are exposed, risks may not differ from 'natural' epizootics, 

particularly taking the relatively persistent character of conidia into account. In conclusion, the risk is considered 

acceptable in a weight of evidence approach. 

B.9.7 Effects on terrestrial plants 

There are no data available with regard to possible effects of L. muscarium on terrestrial plants and these data are 

not required according to the data requirements in Com. Regulation (EU) No 283/2013. In view of its general 

natural occurence, host range and mode of action, adverse effects are not expected. 

B.9.8 Additional studies 

No data available, not considered necessary. 
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8.6 

Skrobek A 
Butt T 

2005 Toxicity testing of destruxins 
and crude extracts from the 
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tarhizium anisopliae. FEMS 
Microbiology Letters 251: 23–
28 

N - 

IIM 8.3 Quinlan RJ 1983 Verticillium lecanii acute im-
mobilisation of Daphnia test. 
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toxins in poultry feeds. Revue Méd. 
Vét. 152 (4): 335-342 

N - 

IIIM 10.1  1998 An acute toxicity study of Mycotal 
TGAI administered orally to Japanese 
quails.  
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