
1 The total number times a studies requested is not necessarily based on the number of food and
non-food use pesticides, since some of the pesticides were registered for both food and non-food use.

Analysis of Data Requirements for Biochemical and Microbial
Pesticides

Registered from 1997-2004
November 2005

Prepared by: 
Candace Brassard, Nathanael Martin, Caitlin King, Field and External Affairs Division
Robert Torla and William Schneider, Biopesticides and Pollution Prevention Division

Introduction: 

As background for preparing the proposed rule for 40 CFR Part 158 Subpart L
and M, FEAD evaluated data that have actually been required to support registration of
Biochemical and Microbial Pesticides from 1997 to 2004. This evaluation process
involved meeting with each regulatory action leader (RAL) and reviewing the data
required to support each pesticide registration. 

This analysis was critical and necessary.  Because biopesticides are unusual in
nature (oftentimes, naturally-occurring with a non-toxic mode of action) data
requirements are often waived. However, given the evolutionary nature of these
pesticides, OPP needs the flexibility to potentially require greater amounts of data in
order to protect human health and the environment. All the data requirements listed are
based on the proposed rule.  In some instances,  there are studies in this analysis not
included in the proposed rule.  These data were identified in order to assess whether to
add these data requirements in the proposed rule or to merely revise/develop an
appropriate test note in the proposed rule.

The proposed rule was designed to accommodate all the categories of
biochemicals and microbials, with the test notes outlining the circumstances under
which the data are waived. This analysis was divided into categories in order to
substantiate the economic impact analysis. 

Document Format: 

This document is first divided into 2 subparts for biochemicals and microbials,
with each subpart divided based on category of each pesticide.  Within each category
there are two tables provided:
1. a summary of the number of times a study is required and identified by food and

non-food use1, 



2. a background table listing the data that were required to support registration of
that biopesticide.

The categories are as follows: 

Biochemicals 
• Summary Biochemical Data Requirements
• Summary of Regulatory Action Leaders and Biochemicals Included in the

Analysis. 
• Analysis of Growth Regulators
• Analysis of Straight Chain Lepidopteran Pheromones (SCLPs)
• Analysis of Other Pheromones
• Analysis of Repellants
• Analysis of Other Biochemicals 

Microbials
• Summary of Microbial Data Requirements
• Summary of Regulatory Action Leaders and Microbials Included in the Analysis
• Analysis of Bacterium
• Analysis of Viruses
• Analysis of Fungi



Summary Analysis:  Biochemicals (40 CFR Part 158 Subpart L)

The following five categories that were considered in this analysis: 
• Growth Regulators (insect and plant)
• Straight Chain Lepidopteran Pheromones (SCLPs)
• Other Pheromones 
• Repellants
• Other Biochemicals

These categories were evaluated for specific data requirements only in terms of the
economic analysis.  The only distinction between the different types of biochemicals in
developing the proposed rule was between food and non-food uses.

For the purposes of this analysis, 49 biochemicals which were registered from 1997
through 2004 were evaluated. Please refer to the summary table on page 14 for a
reference of the data that have been required from 1997-2004.

There frequency that data is required prior to registration is not a constant. For
example, 880.1100, Product Identity, is listed as a requirement.  In this case, data were
submitted 100% of the time prior to registration.  On the other hand, 830.7950, Vapor
Pressure, would not be required if the product is a solid.  Another example is the case
of a biochemical being used as a repellant - EPA would not require residue chemistry
data since this not a food use.  The following table highlights the frequency of time that
certain key, component data were required.

Product
Chemistry

Residue Chemistry
(860.1100,  860.1200)

Human Health 
(6-pack)

Environmental 
(Tier I)

Biochemicals 68% 98% 55% 15%

 

The following is a summary of the data requirements for each category of biochemical.

Plant/Insect Growth Regulators: analysis based on 6 registrations between 1997-
2004 (6 food use / 4 nonfood use)

Product Chemistry.  61% of the product chemistry data were required to support
food and non food uses.  12 of the product chemistry data requirements were 100%
required.  The remaining 13 data requirements were sporadically required depending
on the biochemical being registered (e.g. solid versus liquid, etc.).  

Residue Chemistry.  26% of the residue chemistry data were required and
fulfilled.  Only Chemical identity (860.1100) and Directions for use (860.1200) were
required 100% of the time.



Human Health Assessment. 94% of the 6 basic toxicity studies (870.1100
through 870.2600) were required.  In all, Tier I studies were required 65 % of the time. 
Tier II studies were required 27% of the time (including three immunotoxicity studies). 
No Tier III studies were required.

Non-target Organisms and Environmental Fate. Only 17% of the non-target
organism Tier I data requirements were required to support registrations.  No Tier II or
III data were required to support registrations.

Straight Chain Lepidopteran Pheromones (SCLPs): analysis based on 5
registrations between 1997-2004 (4 food use/ 3 nonfood use) 

Product Chemistry. 88% of the data requirements were required and fulfilled
100% of the time prior to registration.

Residue Chemistry. Only 12% of the data requirements were required and
fulfilled 100% of the time - Chemical identity (860.1100) and Directions for use
(860.1200). No other data requirements were required.  

Human Health Assessment. No human health toxicity data requirements were
required to be fulfilled prior to registration.  There are total of 28 data requirements that
could have been potentially required.   

Non-target Organisms and Environmental Fate.  No non-target organisms and
environmental fate data were required to support registration of SCLPs.

Other Pheromones: analysis based on 4 registrations between 1997-2004 (4
nonfood uses) 

Product Chemistry. 80% of the product chemistry data requirements were
required for registration.

Residue Chemistry. Only two data requirements which were required 100% of
the time - Chemical identity (860.1100) and Directions for use (860.1200). No other
data requirements were required for the remaining 15 data requirements. 

Human Health Assessment. 58% of the 6 basic toxicity studies (870.1100
through 870.2600) were required. No other data were submitted.

Non-target Organisms and Environmental Fate.  No non-target organisms and
environmental fate data were required out of a possible 35 data requirements. 

Repellants: analysis based on 8 registrations between 1997-2004 (8 nonfood
uses) 



Product Chemistry. 74% of the data requirements were required (11 out of a
possible 25 data requirements were required to 100% of the time).

Residue Chemistry. There were only two data requirements which were required
and were fulfilled 100% of the time - Chemical identity (860.1100) and Directions for
use (860.1200). No other data requirements were required for the remaining 15 data
requirements. 

Human Health Assessment. Based on the data, 46% of the 6 basic toxicity
studies (870.1100 through 870.2600) were required. This category of biochemical,
specifically insect repellants, has additional data (dermal exposure data) required as a
result of FQPA. Dermal exposure data has not been previously required to be fulfilled,
but could be required on a more frequent basis in future regulatory reviews now that
the protocols have been established for conventional pesticides.  34% of the Tier I data
were required.  17% of the Tier II data were required.  No Tier III data were required.
    

Non-target Organisms and Environmental Fate. 9% of the non-target organisms
and environmental fate Tier I studies (850.2100 through 880.4350) were required.  No
other data were submitted.

Other Biochemicals: analysis based on 26 registrations between 1997-2004 (16
food use / 22 nonfood use) 

Product Chemistry: 63% of the product chemistry data requirements were
required to support the 26 registrations.   Four out of a possible 25 data requirements
were required 100% of the time (880.1100, 880.1200, 880.1400, 830.6303).  The
frequency that individual data were required ranged from 4% to 100% of the time.

Residue Chemistry.  Two data requirements which were required and were
fulfilled 96% of the time - Chemical identity (860.1100) and Directions for use
(860.1200). There was only once instance of an additional data requirement being
submitted, Nature of the residue in plants (860.1300).

Human Health Assessment. 58% of the 6 basic toxicity studies (870.1100
through 870.2600) were required.  Besides one prenatal development study and two
hypersensitivity incident reports, no other Tier I data were required.  One
immunotoxicity study was required in Tier II.  No Tier III data were required to support
registration. 

Non-target Organisms and Environmental Fate. 15% of the non-target organisms
and environmental fate Tier I studies (850.2100 through 880.4350) were required.  No
higher tiered studies were required.
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Summary Analysis:  Microbials (40 CFR Part 158 Subpart M)

There are three categories that were considered in this analysis: viruses, bacterium,
and fungi. As previously developed for biochemicals, the specific subcategories for
microbials were evaluated for the various data requirements for use in the economic
analysis. There were a total of 21 microbial pesticides registered from 1997 through
2004.  Data required was submitted prior to registration.  The following table highlights
the frequency of time that certain key, component data were required.

Product
Chemistry

Residue Chemistry Toxicology
(Tier I)

Environmental
(Tier I)

Microbials 67% 0% (as needed) 51% 24%

The following is a summary of the data requirements for each category of microbial. 

Viruses: analysis based on one registration from 1997-2004 (1 food use).

Product Chemistry. 75% of the product chemistry data requirements were
required prior to registration (885.1000 through 830.7100). 

Residue Chemistry. None required.

Toxicology. 27% of the Tier I toxicology data requirements were required prior to
registration.

Non-Target Organism and Environmental Fate. None required.

Bacterium: analysis based on 9 registrations from 1997-2004 (4 food use / 6
nonfood use). 

Product Chemistry. 8 out of the possible 15 data requirements required and
fulfilled 100% of the time.  In total, 78% of the product chemistry data requirements
were required prior to registration.

Residue Chemistry. 3% of the residue chemistry data requirements were
required.

Toxicology. 51% of the Tier I toxicology data were required.  No specific data
requirement was fulfilled 100% of the time and no Tier II or Tier III data were required.

Non-Target Organism and Environmental Fate.20% of the Tier I non-target



7

organisms and environmental fate data were required prior to registration. The most
frequently required data requirements were Freshwater fish testing (885.4200), Avian
Oral (885.4050) and Freshwater aquatic invertebrate testing (885.4240).

Fungi: analysis based on 11 registrations from 1997-2004 (4 food uses / 9 non
food uses).  

Product Chemistry. 6 out of 15 data requirements which were required 100% of
the time.  In total, 67% of the product chemistry data were required prior to registration.

Residue Chemistry. Only one of the data requirements for one specific
registration were required - Storage Stability (885.2400).

Toxicology. 51% of the Tier I toxicology data were required prior to registration. 
Acute oral toxicity/pathogenicity (885.3050), Acute pulmonary toxicity/pathogenicity
(885.3150) and Acute eye irritation (870.2400) were required most frequently.  No Tier
II or Tier III data were required.

Non-Target Organism and Environmental Fate. 24% of the non-target organisms
and environmental fate data were required prior to registration.  No Tier II or Tier III
data were required.
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List of Bichemicals considered in this evaluation of biochemicals registered from 1997-2004 

No. Biochemical Pesticide PC Code Year Registered RAL Type

1) Iron Phosphate 34903 1997 Biancar, R. Other

2) German cockroach Pheromone 29028 1997 Bruceland, A. Other Pheromones

3) Polyoxin D znc salt 230000 1997 Greenway, D. Other

4) Plant Extract 620 169007 1997 Greenway, D. Plant Growth Regulator

5) Aminoethoxyvinylglycine 129104 1997 Greenway, D. Plant Growth Regulator

6) Canola Oil 11332 1998 Circelli, S. Other

7) Kaolin 100104 1998 Benmhend, D. Other

8) Butanoic Ace, 4-amino (GABA) 30802 1998 Frazer, C. Plant Growth Regulator

9) Fish Oil 122401 1998 Peterson, T. Repellants

10) Maple Lactone 4049 1998 Wilkins, R. Other Pheromones

11) Z,E,9,12-Tetradecadien-1-yl 117203 1999 Bruceland, A. Straight Chain-LP

12) Z-9-Tetradecen-1-ol 119409 1999 Bruceland, A. Straight Chain-LP

13) Oxypurinol 447509 1999 Bruceland, A. Other

14) (Z)-9-dodecenyl acetate 129004 1999 Bruceland, A. Straight Chain-LP



No. Biochemical Pesticide PC Code Year Registered RAL Type

9

15) 3-[N-Butyl-N-acetyl]-aminopropi
onic acid, ethyl ester (IR3535)

113509 1999 Downing, J. Repellants

16) 1-methylcyclopropene 224459 1999 Benmhend, D. Plant Growth Regulator

17) Anthraquinone 122701 1999 Benmhend, D. Other

18) Anthraquinone 122701 1999 Benmhend, D. Repellants

19) Xanthine 116900 1999 Peterson, T. Other

20) (zz)-11,13-Hexadecedienol 711 2000 Bruceland, A. Straight Chain-LP

21) p-methane-3,8-diol 11550 2000 Downing, J. Repellants

22) Reynoutria sachalinensis
(Milsana)

55809 2000 Benmhend, D. Other

23) Harpin Protein 6477 2000 Horne, D. Other

24) Thyme 128894 2000 Peterson, T. Repellants

25) (Z)-11-Hexdecenyl Acetate 129101 2001 Bruceland, A. Straight Chain-LP

26) Silver Nitrate 72503 2001 King, R. Other

27) 4-allyl anisole 62150 2001 Rose, R. Repellants

28) Sodium Carbonate
peroxyhydrate

129960 2002 Ball, A. Other



No. Biochemical Pesticide PC Code Year Registered RAL Type
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29) Dipotassium phosphate 176407 2002 Benmhend, D. Other

30) Lysophosphatidyl-ethanolamine 105120 2002 Frazer, C. Plant Growth Regulator

31) Sucrose octanoate 35300 2002 Greenway, D. Other

32) Corn Gluten Meal 100137 2002 Peterson, T. Other

33) 2, 6 DIPIN 055803 2003 Benmhend, D. Plant Growth Regulator

34) Olive Fruit Fly Pheromone 124851 2003 Bryceland, A. Other Pheromones

35) Glycerol Monocaprylate 011292 2003 Frazer, C. Other

36) Glycerol Monocaprate 011291 2003 Frazer, C. Other

37) Glycerol Monolaurate 011290 2003 Frazer, C. Other

38) Propylene Glycol
Monocaprylate

082704 2003 Frazer, C. Other

39) Propylene Glycol  Monocaprate 011289 2003 Frazer, C. Other

40) Propylene Glycol Monolaurate 011288 2003 Frazer, C. Other

41) Diallyl Sulfides 129087 2003 Benmhend, D. Other

42) Oil of Black Pepper 000669 2004 Peterson, T. Repellants

43) Piperine 043501 2004 Peterson, T. Repellants



No. Biochemical Pesticide PC Code Year Registered RAL Type
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44) California Red Scale
Pheromone

017703 and
017704

2004 Greenway, D. Other Pheromones

45) Citronellol 167004 2004 Wilkins, R. Other

46) Yeast Extract Hydrolsate 100053 2004 Horne, D. Other

47) Ammonium Bicarbonate 073401 2004 Bryceland, A. Other

48) Trypsin Modulating Oostatic
Factor

105403 2004 Reynolds, Alan Other

49) Rhamnolipid Biosurfactant 110029 2004 Greenway,
Denise

Other
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List of Microbials considered in this evaluation of Microbials registered from 1997-2004. 

No. Microbial Pesticide
PC Code

Year Registered RAL Type

1)  Thuringiensis subspisaelensis
st g2215

006476
1998 Reynolds, A.

Bacterium

2) Paecilomyces fumorsoroseus
Apopka strain 97

115002
1998 Bachus, S.

Fungi

3) Gliocladium catenulatum strain
J1446

21009
1998 Cerrelli, S.

Fungi

4) Agrobacterium radiobacter
strain K1026

006474
1999 Matten, S.

Bacterium

5) Psuedomanas aureofaciens st
TX-1

006473
1999 Cerrelli, S.

Bacterium

6) Bacillus subtilis amyloliquefacie
ns strain fzb24

006480
2000 Rose, R.

Bacterium

7) Bacillus subtilis qst 713 006479 2000 Cerrelli, S. Bacterium

8) Trichoderma Harzian strain T-
39

119200
2000 Bachus, S.

Fungi

9) Pseudomonas chlororaphis St
63-28

006478
2001 Ball, A.

Bacterium

10) Coniothyrium minitans St
con/m/91-08

028836
2001 Cerrilli, S.

Fungi



No. Microbial Pesticide
PC Code

Year Registered RAL Type
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11) Pseudozyma flocculosa 119196 2002 Matten, S. Fungi

12) Indian Meal Moth Granulosis 108896 2002 Cole, L. Virus

13) Beauveria bassiana st 447 128815 2002 Bachus, S. Fungi

14) Puccinia thlaspeos strain woad 006489 2002 Mandula, B. Fungi

15) Metarhizium anisopliae strain
F52

029056 2003
Cole, L.

Fungi

16) Aspergillus flavus AF36 006456 2003 Bacchus, S. Fungi

17) Bacillus lichenformis strain
SB3086

006492 2003
Cerrelli, S.

Bacterium

18) Bacillus pumilus GB 34 006493 2003 Ball, A. Bacterium

19) Chondrostereum purpureum
strain PFC 2139

081308 2004
Cerrelli, S.

Fungi

20) Aspergillus flavus (NRRL
21882)

006500 2004
Bacchus, S.

Fungi

21) Streptomyces Lydicus WYEC
108

006327 2004
Reynolds, A.

Bacterium
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1997-2004 Analysis of Biochemical Pesticide Registrations: Summary Data

Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

Number of Biochemical in that category 6 4 6 5 2 5 4 8 16 22 26 49

880.1100 Product identity and
composition

6 4 6 5 2 5 4 8 16 22 26 49

880.1200 Description of
starting materials,
production and
formulation process 

6 4 6 5 2 5 4 8 16 22 26 49

880.1400 Discussion of
formation of
impurities

6 4 6 5 2 5 4 8 16 22 26 49

830.1700 Preliminary analysis 6 4 6 5 2 5 3 8 16 21 25 47

830.1750 Certified limits 6 4 6 5 2 5 4 8 14 21 24 47

830.1800 Enforcement
analytical method

6 4 6 5 2 5 4 8 13 18 (1-L) 19 41 (1-L)

830.6302 Color 6 4 6 5 2 5 4 8 15 21 25 48

830.6303 Physical state 6 4 6 5 2 5 4 8 16 22 26 49

830.6304 Odor 6 4 6 5 2 5 4 8 14 20 24 47



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

15

830.6313 Stability to normal
and elevated
temperatures, metals
and metal ions

1 1 1 0 0 0 2 7 7 12 16 26

830.6315 Flammability 0 0 0 5 2 5 3 4 5 7 9 21

830.6317 Storage stability 4 3 4 5 2 5 4 4 6 12 14 30

830.6319 Miscibility 0 0 0 5 2 5 3 0 3 3 4 12

830.6320 Corrosion
characteristics

4 3 4 5 2 5 3 5 6 11 13 30

830.7050 UV/Visible  light
absorption

0 0 0 0 0 0 0 3 1 1 1 4

830.7000 pH 6 4 6 5 2 5 4 5 9 14 18 38

830.7100 Viscosity 0 0 0 5 2 5 3 4 5 5 6 18

830.7200 Melting
point/melting range

4 3 4 5 2 5 1 5 10 11 13 28

830.7220 Boiling point/boiling
range

1 1 1 5 2 5 4 5 10 10 12 27

830.7300 Density/relative
density/bulk density

6 4 6 5 2 5 4 8 15 21 24 47

830.7520 Particle size, fiber
length, and diameter
distribution

0 0 0 0 0 0 0 2 1 1 1 3



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

16

830.7550,
830.7560,
830.7570

Partition coefficient
(n-Octanol /Water): 
shake flask method;
generator column
method, estimation
by liquid
chromotography

0 0 0 5 2 5 3 5 1 3 3 16

830.7840 Water solubility:
column elution
method, shake flask
method

4 4 4 5 2 5 4 6 14 14 18 37

830.7950 Vapor pressure 2 1 2 5 5 5 3 6 11 10 15 31

830.1900 Submittal of Samples 6 4 6 5 2 5 4 8 14 19 22 45

860.1100 Chemical identity 6 4 6 5 2 5 4 8 15 21 25 48

860.1200 Directions for use 6 4 6 5 2 5 4 8 15 21 25 48

860.1300 Nature of the residue
in plants

1 1 1 0 0 0 0 0 1 0 1 2

860.1300 Nature of the residue
in livestock

1 1 1 0 0 0 0 0 0 0 0 1

860.1340 Residue analytical
method- plants

1 1 1 0 0 0 0 0 0 0 0 1

860.1340 Residue analytical
method - livestock

1 1 1 0 0 0 0 0 0 0 0 1



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

17

860.1360 Multiresidue method 1 1 1 0 0 0 0 0 0 0 0 1

860.1400 Potable water 1 1 1 0 0 0 0 0 0 0 0 1

860.1400 Fish 1 1 1 0 0 0 0 0 0 0 0 1

860.1400 Irrigated crops 1 1 1 0 0 0 0 0 0 0 0 1

860.1460 Food handling 1 1 1 0 0 0 0 0 0 0 0 1

860.1480 Meat/milk/
poultry/
eggs

1 1 1 0 0 0 0 0 0 0 0 1

860.1500 Crop field trials 1 1 1 0 0 0 0 0 0 0 0 1

860.1520 Processed Food 1 1 1 0 0 0 0 0 0 0 0 1

860.1540 Anticipated residues 1 1 1 0 0 0 0 0 0 0 0 1

860.1550 Proposed tolerances 1 1 1 0 0 0 0 0 0 0 0 1

860.1560 Reasonable grounds
in support of the
petition

1 1 1 0 0 0 0 0 0 0 0 1

870.1100 Acute oral toxicity-
rat 

5 3 5 0 0 0 3 3-S (1-L) 9 16 18 29 (1-L)

870.1200 Acute dermal
toxicity

6 4 6 0 0 0 3 4 8 14 16 29



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

18

870.1300 Acute inhalation
toxicity - rat

6 4 6 0 0 0 1 4 6 12 13 24

870.2400 Primary eye irritation
- rabbit

6 4 6 0 0 0 3 4-S (2-L) 10 14 17 30

870.2500 Primary dermal
irritation

6 4 6 0 0 0 3 4-S (2-L) 10 14 17 30

870.2600 Dermal sensitization 5 3 5 0 0 0 1 3 4 9 10 19

none Hypersensitivity
incidents

2-L 2-L 2-L 0 0 0 0 none 1 2 (1-L) 2 3

870.3100 90-day oral (one
species)

2 0 2 0 0 0 0 1 0 0 0 3

870.3250 90-day dermal - rat 1 0 1 0 0 0 0 2 0 0 0 3

870.3465 90-day inhalation -
rat 

1 1 1 0 0 0 0 0 0 0 0 1

870.3700 Prenatal
developmental
toxicity- rat
preferably

3 1 3 0 0 0 0 2 0 1 1 6

870.5100 Bacterial reverse
mutation test

3 2 3 0 0 0 0 2-S
(3 submitted -
only 1
required)

0 4 4 9



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

19

870.5300 In vitro mammalian
cell gene mutation
test

3 1 3 0 0 0 0 2-S
(3 submitted -
only 1
required)

0 1
(1 sub - 0
req

1 6

870.5380 Mammaliam
spermatagonial
chromosomal
abberation test

1 1 1 0 0 0 0 2 0 0 0 3

870.5385 In vivo cytogenetics

Mammaliam
spermatogonial
chromosomal
aberration
(870.5385)

Mammalian bone
marrow
chromosomal
aberration
(870.5395)

2 1 2 0 0 0 0 3 0 0 0 5

870.5395 1 1 1 0 0 0 0 1 1 0 1 3

870.7800 Immunotoxicity 3 2 3 0 0 0 0 1 1 1 1 5

870.3800 Reproduction and
fertility effects 

0 0 0 0 0 0 0 1 0 0
(1 sub - 0
req)

0 1

880.3800 Immune response 0 0 0 0 0 0 0 0 0 0 0 0



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total
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875.1000 Background for
application exposure
monitoring test
guidelines

0 0 0 0 0 0 0 0 0 0 0 0

875.1100 Dermal outdoor
exposure

0 0 0 0 0 0 0 0 0 0 0 0

875.1200 Dermal indoor
exposure

0 0 0 0 0 0 0 0 0 0 0 0

875.1300 Inhalation outdoor
exposure

0 0 0 0 0 0 0 0 0 0 0 0

875.1400 Inhalation indoor
exposure

0 0 0 0 0 0 0 0 0 0 0 0

875.1500 Biological
monitoring

0 0 0 0 0 0 0 0 0 0 0 0

875.1700 Product use
information 

0 0 0 0 0 0 0 0 0 0 0 0

870.4100 Chronic oral - rodent
and nonrodent 

0 0 0 0 0 0 0 0 0 0 0 0

870.4200 Carcinogenicity -
two species - rat and
mouse preferred

0 0 0 0 0 0 0 0 0 0
(1 sub - 0
req) 

0 0

850.2100 Avian oral toxicity 1 1 1 0 0 0 0 2 1 3
(1 sub - 0
req)

3 6



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

21

850.2200 Avian dietary
toxicity

1 0 1 0 0 0 0 1 2 4 4 6

850.1075 Freshwater fish
toxicity

3 2 3 0 0 0 0 1 7 9 9 12

850.1010 Acute toxicity
freshwater
invertebrates

3 2 3 0 0 0 0 1 7 9 9 12

850.4100 Seedling emergence
(Tier I)

1 0 1 0 0 0 0 0 1 2 2 3

850.4150 Vegetative vigor
(Tier I)

0 0 0 0 0 0 0 0 0 0 0 0

850.4225 Seedling emergence
(Tier II)

0 0 0 0 0 0 0 0 0 0 0 0

850.4250 Vegetative vigor
(Tier II)

0 0 0 0 0 0 0 0 0 0 0 0

 880.4350 Nontarget insect
testing

0 0 0 0 0 0 0 0 14 13 14 14

835.1230 Sediment and soil
adsorption /
desorption for parent
and degradates

0 0 0 0 0 0 0 0 0 0 0 0



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total

22

835.1240 Soil column leaching 0 0 0 0 0 0 0 0 0 0 0 0

835.1410 Laboratory
volatilization from
soil

0 0 0 0 0 0 0 0 0 0 0 0

835.2120 Hydrolysis 0 0 0 0 0 0 0 0 0 0 0 0

835.2240 Photodegradation in
water 

0 0 0 0 0 0 0 0 0 0 0 0

835.2410 Photodegradation on
soil

0 0 0 0 0 0 0 0 0 0 0 0

835.4100 Aerobic soil
metabolism

0 0 0 0 0 0 0 0 0 0 0 0

(835.4300 Aerobic aquatic
metabolism 

0 0 0 0 0 0 0 0 0 0 0 0

880.4425 Dispenser - water
leaching 

0 0 0 0 0 0 0 0 0 0 0 0



Biochemical
Guideline No. 

Guideline  Name Plant/insect growth
regulators
(030802 / 374350,
105120, 169007,
224459, 129104,
055803)

Straight Chain Lepidopteran
pheromones
(129004, 117203, 119409,
000711, 129101)

Other
Pheromones
(029028,
124851,
017703/
017704)

Repellants
(011550,
113509,
122401,
128894,
122701,
062150,
000669,
043501)

Other
(034903, 035300, 230000,176407,
129960 055809,100137,
122701, 100104,  447509,116900,
072503, 011332, 006477, 100053,
011292, 011291, 011290, 082704,
011288, 011289, 073401, 129087,
167004, 105403, 110029, 004049)

Food Use or Non Food Use Food Non
food

Total Food Non food Total Non food Non
food

Food Non food Total Total
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850.1025 
850.1035
850.1045
850.1055
850.1350
850.1400
850.1500

Marine / Estuarine /
fish / invertebrate
animal testing

0 0 0 0 0 0 0 0 0 0 0 0

850.1300 Freshwater animal
testing

0 0 0 0 0 0 0 0 0 0 0 0

850.1950 Aquatic field fish /
invertebrate testing 

0 0 0 0 0 0 0 0 0 0 0 0

850.2300 Avian Reproduction 0 0 0 0 0 0 0 0 0 0 0 0

850.2400 Wild Mammal
Testing

0 0 0 0 0 0 0 0 0 0 0 0

850.3040 Field testing for
Pollinators

0 0 0 0 0 0 0 0 0 0 0 0

850.4225
850.4250
850.4300 
850.4450

Non-target plant
testing

0 0 0 0 0 0 0 0 0 0 0 0

This table is divided by food and nonfood use for each category of biochemical pesticides, e.g. Straight Chain Lepidopteran
Pheromones, Repellants, etc. The total for each category is the number of times data requirements have been required to be fulfilled
for registration of that pesticide combining food use/non-food use (may in fact been submitted on EP instead of TGAI).*** Indicates
not required but submitted.  L indicates reported in the literature, all quantified are from study data unless otherwise noted. Total for
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each biochemical is a count of the number of times study was required for both food-use/non-food uses for each category of bio-
chemicals (plant growth regulators, pheromones (S.C.LP, and other), Insect Repellants, and Other Bio-chemicals. *****Indicates that
there one study evaluating both active ingredients as a EP. 



25

                                               

1997-2004 Analysis of Microbial Pesticide Registrations: Summary Data

Microbial
Guideline No. 

Guideline Name Chemical Type /  PC Code
** indicates that not all studies were required to satisfy data requirements for A.I. unless noted for EP

Also indicated: food use or non food use, indoor or outdoor, high or low exposure, high or low toxicity,
data from registrant studies or from open literature ( S or L), NR= Not required,  Formal Waiver request

(FW), NA=Not applicable 

Virus
(108896)

Bacterium 
(006473,  006474, 006476, 006478, 006479,
006480, 006492, 006493, 006327)

Fungi
(119196, 115002,119200, 128815,
021009, 028836, 006489, 029056,
006456, 006500, 081308)

Food Use or Non Food Use, Total indicates number AI requiring data
for any registration.

Food Food Non
Food 

Total Food Non food Total Total

Number of
Microbials in
that category

1 4 6 9 4 9 11 21

885.1100 Product Identity 1 4 6 9 4 9 11 21

885.1200 Manufacturing process 1 4 6 9 4 9 11 21

Deposition of a sample in a nationally recognized
culture collection

1 4 6 9 4 9 11 21

885.1300 Discussion of formation of unintentional
ingredients

1 4 6 9 4 9 11 21

885.1400 Analysis of samples 1 4 6 9 4 9 11 21

885.1500 Certification of limits 1 4 6 9 4 9 11 21

830.6302 Color 1 4 5 8 4 6 8 17

830.6303 Physical state 1 4 6 9 4 8 10 20

830.6304 Odor 1 4 5 8 4 6 8 17

830.6313 Stability to normal and elevated temperatures,
metals and metal ions

1 1 1 2 1 3 3 6



Microbial
Guideline No. 

Guideline Name Chemical Type /  PC Code
** indicates that not all studies were required to satisfy data requirements for A.I. unless noted for EP

Also indicated: food use or non food use, indoor or outdoor, high or low exposure, high or low toxicity,
data from registrant studies or from open literature ( S or L), NR= Not required,  Formal Waiver request

(FW), NA=Not applicable 

Virus
(108896)

Bacterium 
(006473,  006474, 006476, 006478, 006479,
006480, 006492, 006493, 006327)

Fungi
(119196, 115002,119200, 128815,
021009, 028836, 006489, 029056,
006456, 006500, 081308)

26

Food Use or Non Food Use, Total indicates number AI requiring data
for any registration.

Food Food Non food Total Food Non food Total Total

830.6317 Storage stability 1 3 5 7 3 5 7 15

830.6319 Miscibility 0 1 3 3 0 0 0 3

830.6320 Corrosion Characteristics 0 1 3 4 1 1 2 6

830.7000 pH 0 4 6 9 3 5 6 15

830.7100 Viscosity 0 1 3 3 1 1 1 4

830.7300 Density/relative density/bulk density (specific
gravity)

1 3 3 6 4 5 7 14

885.2000 Background for residue analysis of microbial pest
control agents

0 0 1 1 0 0 0 1

885.2100 Chemical Identity 0 1 2 2 0 0 0 2

885.2200 Nature of the Residue in plants 0 0 0 0 0 0 0 0

885.2250 Nature of the Residue in animals 0 0 0 0 0 0 0 0

885.2300 Analytical methods -plants 0 0 0 0 0 0 0 0

885.2350 Analytical methods-animals 0 0 0 0 0 0 0 0

885. 2400 Storage Stability 0 0 0 0 0 1 1 1

885. 2500 Magnitude of residue in plants 0 0 0 0 0 0 0 0

885.2550 Magnitude of residue in meat, milk, poultry, eggs 0 0 0 0 0 0 0 0



Microbial
Guideline No. 

Guideline Name Chemical Type /  PC Code
** indicates that not all studies were required to satisfy data requirements for A.I. unless noted for EP

Also indicated: food use or non food use, indoor or outdoor, high or low exposure, high or low toxicity,
data from registrant studies or from open literature ( S or L), NR= Not required,  Formal Waiver request

(FW), NA=Not applicable 

Virus
(108896)

Bacterium 
(006473,  006474, 006476, 006478, 006479,
006480, 006492, 006493, 006327)

Fungi
(119196, 115002,119200, 128815,
021009, 028836, 006489, 029056,
006456, 006500, 081308)
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Food Use or Non Food Use, Total indicates number AI requiring data
for any registration.

Food Food Non food Total Food Non food Total Total

885. 2600 Magnitude of residues in potable water, fish, and
irrigated crops

0 0 0 0 0 0 0 0

885.3050 Acute oral toxicity / pathogenicity 1 3 5 7 4 7 9 17

885.3150 Acute pulmonary toxicity / pathogenicity 0 2 3 5 (1-L) 4 7 9 14

885.3200 Acute injection toxicity / pathogenicity
(intravenous) 

0

0

3 5 7 (1-L) 2

4

2

6

3

8

10

885.3200
Acute injection toxicity / pathogenicity
(intraperitoneal) 

3 6 8 16

885.3400 Hypersensitivity incidents 0 0 2 2 1 1 1 3

885.3500 cell  culture 0 0 0 0 0 0 0 0

870.1100 Acute oral toxicity 0 1 4 5 0 0 0 5

870.1200 Acute dermal toxicity 0 0 3 3 3 3 4 7

870.1300 Acute inhalation toxicity / pathogenicity 1 1 1 2 1 2 2 5

870.2400 Acute eye irritation 1 3 3 6 4 7 9 16

870.2500 Acute dermal irritation 0 2 5 7 4 5 7 14

885.3550 Acute toxicology 0 0 0 0 0 0 0 0

Food Use or Non Food Use, Total indicates number AI requiring data
for any registration.

Food Food Non food Total Food Non food Total Total



Microbial
Guideline No. 

Guideline Name Chemical Type /  PC Code
** indicates that not all studies were required to satisfy data requirements for A.I. unless noted for EP

Also indicated: food use or non food use, indoor or outdoor, high or low exposure, high or low toxicity,
data from registrant studies or from open literature ( S or L), NR= Not required,  Formal Waiver request

(FW), NA=Not applicable 

Virus
(108896)

Bacterium 
(006473,  006474, 006476, 006478, 006479,
006480, 006492, 006493, 006327)

Fungi
(119196, 115002,119200, 128815,
021009, 028836, 006489, 029056,
006456, 006500, 081308)

28

885.3600 Subchronic toxicity / pathogenicity 0 0 0 0 0 0 0 0

885.3650 Reproductive fertility effects 0 0 0 0 0 0 0 0

870.4200 Carcinogenicity 0 0 0 0 0 0 0 0

870.7800 Immunotoxicity  0 0 0 0 0 0 0 0

885.3000 Infectivity / pathogenicity analysis 0 0 0 0 0 0 0 0

885.4050 Avian oral 0 2 2 4 (1-L) 2 3 4 8

885.4100 Avian inhalation toxicity / pathogenicity 0 0 0 0 1 1 2 2

885.4150 Wild mammal toxicity / pathogenicity 0 0 0 0 1 1 2 2

885.4200 Freshwater fish toxicity / pathogenicity 0 1 3 4 (1-L) 2 3 4 8

885.4240 Freshwater aquatic  invertebrate toxicity /
pathogenicity

0 1 3 4 (1-L) 2 3 4 8

885.4280 Estuarine / Marine fish testing 0 1 0 1 (1-L) 1 1 1 2

885.4280 Estuarine and marine invertebrate testing 0 0 0 0 (1-L) 0 0 0 0

885.4300 Nontarget plant studies 0                     0 0 0 1 1 2 (2-L) 2

885.4340 Nontarget insect testing 0 1 1 2 (1-L) 2 2 3 (1-L) 5

885.4380 Honey bee testing 0 1 2 3 (1-L) 3 2 4 7

Food Use or Non Food Use, Total indicates number AI requiring data
for any registration.

Food Food Non food Total Food Non food Total Total

885.5200 Terrestrial environmental expression tests 0 0 0 0 0 0 0 0



Microbial
Guideline No. 

Guideline Name Chemical Type /  PC Code
** indicates that not all studies were required to satisfy data requirements for A.I. unless noted for EP

Also indicated: food use or non food use, indoor or outdoor, high or low exposure, high or low toxicity,
data from registrant studies or from open literature ( S or L), NR= Not required,  Formal Waiver request

(FW), NA=Not applicable 

Virus
(108896)

Bacterium 
(006473,  006474, 006476, 006478, 006479,
006480, 006492, 006493, 006327)

Fungi
(119196, 115002,119200, 128815,
021009, 028836, 006489, 029056,
006456, 006500, 081308)

29

885.5300 Freshwater environmental expression tests 0 0 0 0 0 0 0 0

885.5400 Marine or estuarine environmental expression
tests

850.2500 Field testing for terrestrial wildlife 0 0 0 0 0 0 0 0

850.1950 Field testing for aquatic organisms 0 0 0 0 0 0 0 0

885.4600 Avian chronic pathogenicity and reproduction
test. 

0 0 0 0 0 0 0 0

885.4650 Aquatic invertebrate range testing 0 0 0 0 0 0 0 0

885.4700 Fish life cycle studies 0 0 0 0 0 0 0 0

885.4750 Aquatic ecosystem test 0 0 0 0 0 0 0 0

850.2500 Simulated or actual field tests (birds, mammals) 0 0 0 0 0 0 0 0

850.1950 Simulated or actual field test (aquatic organisms) 0 0 0 0 0 0 0 0

850.1950 Simulated or actual field tests (insect predators,
parasites)

0 0 0 0 0 0 0 0

850.2500 Simulated or actual field tests (plants) 0 0 0 0 0 0 0 0


