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ANNEXURE-A

GUIDELINES / DATA REQUIREMENTS FOR REGISTRATION OF BACULOVIRUSES - NUCLEAR POLYHEDROSIS VIRUS (NPV) & GRANULOSIS VIRUS (GV) UNDER SECTION 9(3B) AND 9(3) OF THE INSECTICIDE ACT, 1968 

      PRODUCT CHARACTERISTICS:

      FORMULATION


  :




A. 
BIOLOGICAL CHARACTERISTICS AND CHEMISTRY

	Sl. No.
	Parameters
	9(3B)
	9(3)

	1.

1.1
	Systematic name (Genus and species)

Strain name
	R

R
	R

R

	2
	Common name, if any
	R
	R

	3.
	Source of origin as Annexure-1.1
	R
	R

	4.
	Specification of the product as per Annexure-I.
	R
	R

	5.

5.1

5.2

5.3

5.4
	Composition of the product

Viral Unit: POB/Capsule count pr ml/g of the product
Percent content of the bio-control organism in the formulation and nature of biomass
Percent of carrier/filler, wetting/dispersing agent, stabilizers/ emulsifiers, containments/ impurities etc.
Moisture content
	R

R

R

R

R
	R
R

R

R

R

	6.
	Manufacturing process
	R
	R

	7.
	Test procedure and criteria used for identification by DNA test (Restriction enzymes analysis test).


	R
	R

	8.

8.1

8.2
	Method of analysis 

Viral unit: 

NPVs 1x109 POB/ml or g. minimum

GVs: 5x10 9 capsules /ml or g. minimum

(For NPV/GV, POB/Capsule Count will be taken with Haemocyto meter as detailed in Appendix-I)

Biological assays for determining the LC50 / LD50 of the formulation

Bioassay for NPV by the Diet Surface Contamination Method as detailed in Appendix-II  

Bioassay for GV against Chilo infuscatellus  as detailed in Appendix-III 

Bioassay for GV against Plutella xylostella as detailed in Appendix-IV
Bioassay for GV against Acheae janta as detailed in Appendix-V 


	R

R
	R

R

	9.

9.1

9.2

9.3


	Contaminants:
Pathogenic contaminants (Salmonella, Shigella, Vibrio etc.)

Other microbial contaminants

Chemicals and botanical pesticide contaminants


	R

R

R

R


	R

R

R

R


	10.

10.1
	Shelf life claim: Not less than 6 months
Data on storage stability as detailed in Note 2.

 
	R

R 
	R

R

	11.
	A sample for verification (100 ml or g)
	R
	R


B. BIOEFFICACY:

	12.
	Field studies :data from SAU’s/ICAR Institute certified by Director Research of SAU or Head of the ICAR Institute
	                      R**  
	       R*** 

	13.
	Laboratory studies data on LC50 values for each target insect species should be generated at a laboratory under ICAR/ SAU/ CSIR/ICMR.
	                          R
	           R


C. TOXICITY:

	14.

14.1

14.2

14.3

14.4

14.5
	For mother culture
Single Dose Oral (rat and mouse)

Single dose pulmonary

Single dose intravenous

Cell  culture 

Human safety records.


	R

R

R

R

R


	R

R

R

R

R



	15

15.1

15.2

15.3

15.4

15.5

15.6
	For formulation
Data on  mother  culture as in 14 above

Single Dose Oral (Rat & Mouse)

Single dose pulmonary

Primary skin irritation

Primary eye irritation  

Human safety records
	R

R

R

R

R

R


	R

R

R

R

R

R

	16

16.1

16.2

16.3

16.4

16.5

16.6

 
	For formulated product to be directly manufactured:
(Mammalian toxicity testing of formulations)

Single Dose Oral (Rat & Mouse)


Toxicity/Infectivity/Pathogenicity

Single dose pulmonary


Toxicity/Infectivity/Pathogenicity


(Intra-tracheal preferred)

Single dose intravenous

            Toxicity/Infectivity/Pathogenicity 

Human safety records  (Effect/Lack of effects)

Primary skin  irritation

Cell culture

 
	R

R

R

R

R

R

 
	R

R

R

R

R

R

 

	17.

17.1

17.1.1

17.1.2

17.1.3

17.2

17.2.1
17.2.2


	Environmental safety testing: Core Information requirements

(For formulation only)                                     
 Non-target Vertebrates

 Mammalsa
 Birds(two species)b
Fresh water fishc
 Non-target invertebrates

 Terrestrial Invertebratesd
Soil invertebratese

	NR

NR

NR

NR

NR
	R

R

R

R

R


D.
Processing, Packaging & Labelling


Formulation: 

	18.

18.1

18.2

18.3

18.4
	Manufacturing process/process of formulation

Raw material

Plant and Machinery

Unit Process operation/Unit process

Out-put (Finished product and generation of waste)


	R

R

R

R
	R

R

R

R

	19

19.1

19.2

19.3

19.4


	Packaging:

Classification-solid, liquid or other types of product.

Unit pack size – In metric system

Specification – Details of primary, secondary and transport pack

Compatibility of primary pack with the product   
	R

R

R

NR
	R

R

R

R

	20.
	    Labels and leaflets

         As per Insecticides Rules, 1971 indicating the common name,   composition,   antidote, storage, statements etc 

	R
	R


  Notes:     

    
1. Applicants are required to submit an undertaking that strain is indigenous, naturally occurring, not exotic in origin, and not genetically modified as per Annexure 1.1.

2. Additional three months data for up to one year shelf-life claim and  additional six months data for more than one year claim at two different agro climatic locations at ambient temperature along with meteorological data should be submitted.

           3. Considering the fact that many small entrepreneurs are engaged in the business of cultivation of NPV/GV, the following mentioned simplification has been suggested.

          3.1 If same mother culture is used for making formulation by different entrepreneurs then the information submitted once on mother culture will be sufficient.  All entrepreneurs need not to submit data. 

3.2  If same mother culture, same method and same adjutants, stabilizers etc. are used for making formulation, then data once submitted will be sufficient for subsequent registrants.

    4. The packaging material should also be ensured free from contamination from handling, storage and transportation.

Abbreviations:  

    R      = Required
                            NR   = Not Required


    R**  = Two seasons/years data on bioeffectiveness from minimum

                                        two agro climatic conditions
      
R*** = Two seasons/years data on bioeffectiveness from minimum

                                         three agro climatic conditions
              17.1

a=Information on infection and pathogencity in mammals will be available from mammalian safety testing. 

b=Information on infection and pathogenicity, suggested test: single-dose, oral test.  Suggested test species: pigeon and chicken.

c=Information on infection and pathogencity.  Suggested test species;          

    Tilapia mossambica or other appropriate spp.
d=Information on morality effects.  It is recommended that information be obtained for honey bee and Bombyx mori (silk worm).

e=Information on morality effects.  It is recommended that test species include an earthworm (Lumbricus terrestris) or other appropriate macro invertebrates of ecological significance.    

Annexure-II
INDIAN STANDARDS

BACULORIVUS

SPECIFICATIONS

1. Form and composition of the product
1.1 Viral Unit: POB/Capsule count pr ml/g of the product

 1.2 Percent content of the bio-control organism in the           

       formulation and nature of biomass

 1.3 Percent of carrier/filler, wetting/dispersing agent,    

       stabilizers/ emulsifiers, containments/ impurities etc.

       1.4 Moisture content
2. pH


4.   Viral Unit:





NPVs (Helicoverpa & Spodeptera) - 1x109        POB/ml or       









gm (minimum ) 





(POB –Polyhedral Occlusion Body)




 GV (Chilo, Plutella & Acheae)  - 5x109 Capsules/ml or g. 

   







(minimum).                                        


5. 
Contaminants: 

 5.1 Biological contaminants: 


5.1.1 
Pathogenic contaminants: Pathogenic contaminants        such as gram negative bacteria Salmonella, Shigella, Vibrio etc.  should be absent:


 
5.1.2. Other microbial contaminants: Other microbial contaminants should not exceed 1x104  /ml or g

5.2 Chemical/botanical pesticides contaminants  should be           absent.
6.
Identification of Baculovirus by DNA test (Restriction enzyme analysis test).

7.
An undertaking should be submitted that the strain is indigenous, naturally occurring and not exotic and not genetically modified as per Annexure-1.1  

8.    Method of analysis:




Viral Unit:  

  NPVs (Helicoverpa and Spodeptera) =1x109 POB/ml or

                                                   gm. minimum
       





  GVs =  5x109 Capsules/ml or gm.  minimum.

                8.1
In case of NPVs/, POB/Capsule count should be taken with Haemocytometer using shallow depth counting chamber as detailed in  Appendix – I

8.2 Biological assay for determining the LC50 or LD50 of the formulation:

8.2.1 Bioassay for NPV by the Diet Surface Contamination      

         Method as detailed in Appendix-II  OR 

8.2.2 Bioassay for GV against Chilo infuscatellus  as detailed in      Appendix-III OR

8.2.3 Bioassay for GV against Plutella xylostella as detailed in Appendix-IV.

8.2.4 Bioassay for GV against Acheae janta as detailed in Appendix-V.

  8.3 Plating for contaminants on specified media.

Appendix-I

COUNTING  OF NPV/GV (POB/CAPSULE) USING IMPROVED NEUBAUER HAEMOCYTOMETER COUNTING CHAMBER.


A haemocytometer is used for estimating of NPVs/GVs in a unit volume of the product.  The Improved Neubauer Haemocytometer comprised a thick glass slide with a shallow depression in the central section divided into two halves (figure-1).  Each side, the base of the depression has a fine ruled grid of squares (figure-2) which is visible under a microscope.  The dimensions of this grid are defined.  Place a standard cover slip placed over the depression and a one half halves of the slide chamber using a micro pipette.  The particles require 2-5 minutes to sediment to the chamber floor.


Either dark field or a phase contrast microscope is used to identify and count polyhedral occlusion bodies (POB) or capsule.  With the counting chamber under the microscope, the number of Polyhedra/capsule in a given number of grid squares can be counted.  Each count consists of a tally of the number of polyhedra completely contained within a big square plus the number of touching the top and left sides. Polyhedra touching the bottom and right sides are not counted.  Since both the depth of the chamber and the grid dimensions are known.  It is then a straight forward calculation to determine the number of polygedra /capsule per ml of test suspension.

Number of NPV (POB) per ml/gm  =  D x X





             N x K

Where:


D = Dilution factor


X = Total number of polyhedra counted


N = Number of squares counted


K = Volume above one small square in cm3 =(2.5x10-7cm3)

Area of each small square is 1/400 mm2 = 0.0025 mm2.  Depth of chamber is o.1mm. Volume of liquid above a single small square is 0.0025 mm2 x 0.1mm= 0.00025 mm3.   To covert to cm3   multiply by 1/1000 to get a volume of 2.5 x 10-7 cm3 above      1 small square.  Hence, K=2.5x10-7cm3
Worked example:

Suppose in a sample diluted by a factor of 1000 we count 535 polyhedra in 160 small squares then:
D = 1000


X = 535


N = 160


K = 2.5 x 10-7 cm3




1000x535


Thus, POB count =     --------------
=1.34x1010POB/ml of test sample
  


160x2.5x10-7

Note: (i)
Usually, this procedure is repeated 3 times and an average taken to get a more accurate estimate. 

(ii)
Same procedure will be used for GV also for counting the number of capsule per unit volume of the product. 
Appendix-II
PROCEDURE FOR ESTIMATION OF LC 50 OF NPV BY THE DIET SURFACE CONTAMINATION METHOD.
i) Diet to be used:  The standard chickpea-based diet without formaline.

ii) Bioassay bottles: 
 5ml. vials with a diameter of 18 mm (255 mm2 surface area)

iii) Doses of NPV to be tested:

Helicoverpa armigera
Spodoptera litura
POB/ml
POB/mm2        POB/ml POB/mm2




------------------------
---------------------- ---------------------------------------

          
a)5x104
1.96

1x106
  39.21




b)1x104
0.39

2x105
  7.84




c) 2x103
0.078

4x104
   1.57




d)4x102
0.016

8x103
  0.31




e)0.8x102
0.003

16x102
  0.062




f)1.6x10
0.0006

3.2x102   0.013
iv)
Method of dosing:
Dispense 10 Microlitre aliquots into each vial and spread uniformly over the entire diet surface using a polished rounded lip of 4 mm glass rod and allow to dry off under flow laminar hood for 10 minutes.

v)
No. of larvae/dose: 50
(Maintain 50 healthy larvae without virus inoculation for control)

vi)
Stages of larvae:
II instar larvae (Preferably 4 days old)


Release one larva/vial and plug mouth with sterile absorbent cotton.


Incubate at 25 ± 1oC for 7 days.

vii) Record mortality in different doses on the 7th day.

viii) Apply Abott’s formula for correction of mortality in control treatment.

ix) Subject the dose – mortality response to probit analysis using relevant statistical soft ware.

x) Express LC 50 as POB/mm2 of diet surface.

------------------------------------------------------------

Expected standards for NPV for II instar larvae

------------------------------------------------------------

Species



LC 50 POB//mm2


1. Heliocoverpa armigera 

 <  0.5



2. Spodoptera litura


 < 20.0

Appendix-III

Bioassay for GV against Chilo infuscatellus

Determination of LD50:

To determine the LD50  of the GVs, third instar larvae should be used.  The larvae are to be microfed (one micro litre per larva) with six different doses, viz. 1.1 x 101, 102, 103,  104, 105, and 106 IBs/larva.  One hundred freshly moulted larvae have to be used for each treatment.  Larvae fed with equal quantity of distilled water serve as control.  The mortality has to be recorded daily.  The LD50  of the virus is determined following the probit analysis method (Finney, 1962). 
LD50 = < 1x103 OB for third instar larvae by micro-feeding. 

Appendix-IV

Laboratory bioassay procedures for estimation of LC50 of Plutella xylostella (PxGV) by leaf disc method:

1. Cut leaf discs of cauliflower (3.2cm).  Soak it in 0.1 NaOCI for 5 min. and wash thoroughly in distilled water.  Air dry these leaf discs for 2-3 minutes.  (Fifth leaf from top to be used)

2. PxGV (containing 0.01per cent Triton X 100) of different concentrations 28000, 2800, 280, 28, 2.8 OB/mm2 on the leaf disc) is prepared

3. Aliquots of 12ul of each concentrating of GV is dispensed on the upper surface of the leaf disc and spread uniformly with a blunt end glass rod (use separate tips and glass rods for each treatment)

4. Air dry these leaf discs for 2-3 minutes

5. Repeat the same on the lower surface of the leaf disc.

6. Control discs were treated with distilled water containing 0.01 per cent Triton X 100 only. 

7. The leaf discs are placed in Petri dishes lined with wet filter paper discs and 35-second instar larvae of P. xylostella (starved for 6 hours) are released on each leaf disc starting from control treatment to highest concentration.  This is replicated three times.

8. Incubate these larvae at 25oC

9. After 24 hours remove the treated leaves (partially eaten) and provide the larvae with fresh cauliflower leaves. 

10. The leaves are changed daily and mortality data recorded every day.

11. The dosage and time mortality responses are subjected to probit analysis.

12. If the mortality in the control excess 10% repeat the experiment.

LC50 = < 0.15 OB/mm2  for second instar larvae by disc method.

Appendix-V

Laboratory bioassay procedures for estimation of LC50 of Achaea janata Granulosis virus (AjGV) by leaf disc method:

1. Cut leaf discs of castor (8cm dia) and wash in distilled water.  Air dry these leaf discs for 5 minutes. 


2. Treat the leaf disc on both the upper and lower surfaces with 200 μl suspension of AjGV (containing 0.02% Tween-80) of different  concentrations (5x108, 5x107 , 5x106 , 5x105 , 5x104 corresponding to 19884, 1988, 198, 19, 1.9 OB per mm2 on the leaf disc)

3. Aliquots of 100 μl of each concentration of GV is first dispensed on the upper surface of the leaf disc and spread uniformly with a blunt end of glass rod (use separate tips and glass rods for each treatment)

4. Air dry these leaf discs for 5 minutes

5. Repeat the same on the lower surface of leaf disc

6. Control leaf discs were treated with distilled water containing 0.02% Tween-80 only

7. The leaf discs are placed in Petri dishes (9.0cm dia) line on wet filter paper discs and 35 second instar larvae (third day after hatching) of A. janata are released on each leaf disc starting from control treatment to highest concentration.  This is replicated three times.

8. Incubate these larvae at 25oC.

9. After  24-48 hours remove the treated leaves (partially eaten) and provide the larvae with fresh castor leaves

10. The leaves are change daily and mortality data recorded every day

11. The dosage and time mortality responses are subjected to probit analysis

12. If the mortality in the control exceeds 10% repeat the experiment.

Recommended LC50 GV (Achaea janata) – LC50 <4 OB/mm2 for second instar larvae by the leaf disc method. 
Annexure-1.1

UNDERTAKING BY MANUFACTURERS OF MICROBIAL PESTICIDES

I,-------------------------------------,aged-------years, s/o-------------------------------------------, R/o-----------------------------------------------and-----------------------------------------of  M/s.-------------------------------------------------------------------------------Registered Office at----------------------------------------------------------do hereby undertake as follows:

(a) That the product----------------------------------------------------based on--------------------, Strain-----------------------------, manufactured by M/s.--------------------------------and /or imported by M/s……………………………………..does not contains any genetically modified organism (GMO) .

(b) That I/We shall abide by the provisions contained in the International Plant Protection Convention with regard to the import of this product. 

(c) That I/We shall abide by the provisions in context of International Standards for Phyto-Sanitary Measures-Code of Conduct for the import and release of exotic biological control agents of the International Plant Protection Convention (IPPC), FAO, Rome.

(d) That I/We shall provide the samples of our---------------------------------product as and when desired by the competent authorities of Government of India for verification.

(e) That I/We further undertake that in the event of the above product having proved otherwise by any competent authority and resulting in environmental damage, I/We shall inform the Central Insecticides Board and Registration Committee, the relevant authorities for Manufacturing Licensing, Pollution Control and of appropriate District/State/National Level and shall comply with the directions/decisions from them.

(f) That my/our above undertaking is true, and no portion is false and I have concealed nothing relevant to the above matter. 

                                                              Signature:

              Date_________                                                          Name---------------------------

                                                                             Designation--------------------

Place:----------------                                                         Seal of the Company--------

ANNEXURE--B
GUIDELINES / DATA REQUIREMENTS FOR REGISTRATION OF ANTAGONISTIC FUNGI UNDER SECTION 9(3B) and 9(3) OF THE INSECTICIDE ACT, 1968 

I 
  STANDARD OF FORMULATIONS: 

1. Colony Forming Unit (CFU) count on selective medium should be minimum of   2x 106  per ml or gm for Trichoderma spp. 

2. Contaminants:
2.1   
Biological contaminants: 

2.1.1
Pathogenic contaminants such as gram negative bacteria Salmonella, Shigella,  Vibrio and such other microbials should  not be present.  

2.1.2
Other microbial contaminants should not exceed 1 x 104 count per ml or per g of formulation.

2.2
Chemical / botanical pesticide contaminants should not be present
3. Stability of CFU  counts at 30oC and 65%  RH

II. REGISTRATION REQUIREMNETS: 

A. 
BIOLOGICAL CHARACTERISTICS AND CHEMISTRY

	Sl. No.
	Requirements
	9(3B)
	9(3)

	1.

1.1
	Systematic name (Genus and species)

Strain name
	R

R
	R

R

	2
	Common name, if any
	R
	R

	3.
	Source of origin as Annexure-1.1
	R
	R

	4.
	Habitat and  morphological description
	R
	R

	5.

5.1
5.2
5.3
5.4
	Composition of the product

CFU/g of the product 

Percent content of the Biocontrol organism in the formulation & nature of biomass.

Percentage of carrier/filler, wetting/ dispending agent, stabilizers/ emulsifiers, contaminants/ impurities etc. 

Moisture content
	R

R

R

R

R
	R
R
R
R

R

	9.
	Qualitative analysis
	R
	R

	9.1
	CFU on selective medium
	R
	R

	9.2

9.2.1.

9.2.2.

9.2.3.
	Contaminants: 

Pathogenic contaminants such as Salmonella, Shigella,  Vibrio and such other microbials 

Other microbial contaminants

Chemical and botanical pesticide contaminants
	R

R

R
	R

R

R

	9.3.
	Moisture content 
	R
	R

	9.4.

9.4.1.
	Shelf life claims : Not less than 6 months 

Data on storage stability as per shelf life claims as detailed in Note-2
	R

R 
	R

R

	10.
	A sample for verification (100 g)
	R
	R


B.BIOEFFICACY:

	11.
	Field studies:

Data from SAU’s/ICAR Institute certified by Director Research of SAU or Head of the ICAR Institute
	R**


	R***



	12.
	Laboratory studies:  

The product should be tested at a laboratory under ICAR/ SAU/ CSIR/ICMR.
	R
	R


C. TOXICITY:

	13.

13.1

13.2

13.3

13.4

13.5
	For mother culture
Single Dose Oral (rat and mouse)

Single dose pulmonary

Single dose Dermal 

Single dose intraperitoneal 

Human safety records.


	R

R

R

R

R


	R

R

R

R

R



	14

14.1

14.2

14.3

14.4

14.5

14.6
	For formulation
Data on  mother  culture as in (13) above

Single Dose Oral (Rat & Mouse)

Single dose pulmonary

Primary skin irritation

Primary eye irritation  

Human safety records


	R

R

R

R

R

R


	R

R

R

R

R

R

	15.

15.1

15.2

15.3

15.4

15.5

15.6

15.7


	For formulated product to be directly manufactured:
      (Mammalian toxicity testing of formulations)

Single dose oral (Rat & Mouse)


Toxicity/Infectivity/Pathogenicity

Single dose pulmonary


Toxicity/Infectivity/Pathogenicity


(Intratracheal preferred)

Single dose dermal


Infectivity

Single dose intraperitoneal (Infectivity)

Primary skin  irritation

Primary eye irritation

Human safety records  (Effect/Lack of effects)
	R

R

R

R

R

R

R


	R

R

R

R
R

R

R



	16.

16.1

16.1.1

16.1.2

16.1.3

16.2

16.2.1

	Environmental safety testing: Core Information requirements
(For formulation only)                                  
Non-target Vertebrates
 Mammalsa
 Birds(two species)b
 Fresh water fishc
Non-target invertebrates 
 Soil invertebratesd
	NR

NR

NR

NR


	R

R

R

R


      D. Packaging & Labelling


Formulation: 

	17.

17.1

17.2

17.3

17.4
	Manufacturing process/process of formulation

 Raw material

 Plant and Machinery

 Unit Process operation/Unit process

 Out-put (Finished product and generation of waste)


	R

R

R

R
	R

R

R

R

	18.

18.1

18.2

18.3

18.4


	Packaging:

 Classification-solid, liquid or other types  of product.

 Unit pack size – In metric system

 Specification – Details of primary, secondary and transport pack

 Compatibility of primary pack with the product (Glass bottles are not recommended). 
	R

R

R

NR
	R

R

R

R

	19.
	Labels and leaflets:

As per Insecticides Rules, 1971/as per existing norms indicating the common name, composition, antidote, storage, statements etc
	R


	R




     Notes:     1.
Applicants are required to submit an undertaking that strain is indigenous, naturally occurring, not exotic in origin, and not genetically modified as per Annexure 1.1.

2. Additional two months data for six months shelf-life claim, three months additional data for one year shelf-life claim at two different agro climatic locations at ambient temperature along with meteorological data should be submitted.

           
3. Considering the fact that many small entrepreneurs are engaged in the business of cultivation of antagonistic fungi the following simplification has been considered. 


      3.1 If same microbial strain is used for making formulation by different       entrepreneurs that the information submitted once on the said strain will be sufficient.  All entrepreneurs need not submit relevant data.

      3.2 If same microbial strain, same method and same adjutants, stabilizers etc. are used for making the given formulation, data once submitted for validitating these claims will be sufficient for subsequent registrants, as substantiated by the relevant supportive documents.

          
4. The packaging material should also be ensured to be free from contamination from handling, storage and transportation and is as per prescribed standards, as the case may be.

Abbreviations: 

       R      = Required

       NR   = Not Required

      R**  = Two seasons/years data on bioeffectiveness from minimum

                  two agro-climatic conditions
      R*** = Two seasons/years data on bioeffectiveness from minimum

                  three agro climatic conditions
      16.1

a =Information on infection and pathogencity in mammals will be available from mammalian safety testing. 

b =Information on infection and pathogenicity: suggested test: single-dose, oral test. suggested test species: pigeon and chicken.

c = Information on infection and pathogenicity: suggested test species: Tilapia mossambica or other appropriate spp.

d =Information on morality effects.  It is recommended that test species include an earthworm (Lumbricus terrestris) or other appropriate macro invertebrates of ecological significance.    

Annexure-I
INDIAN STANDARDS

ANTAGONISTIC FUNGI

SPECIFICATIONS

1. Form and appearance

 2.     pH
3. Composition

6.1 CFU/g of the product 

 6.2 Percent content of the Biocontrol organism in the      

       formulation & nature of biomass.

 6.3 Percentage of carrier/filler, wetting/ dispending agent,    

       stabilizers/ emulsifiers, contaminants/ impurities etc. 

      6.4  Moisture content

4. CFU counts: Trichoderma 2x106CFU/ml or gm. (Stability at 30oC and 65%RH).

5. Contaminants:

5.1 Biological Contaminants: 

5.1.1 Pathogenic Contaminants: such as gram negative    

         bacteria  Salmonella, Shigella, Vibrio etc.:  absent

5.1.2 Other contaminants should not exceed 1x104/ml or g

5.2  Chemical/ botanical pesticides contaminants: absent. 

6. Method of analysis:

6.1 CFU counts by serial dilution and examination under regular compound research microscope with bright field optics. 

6.2 Plating for contaminants on specific media

6.3 Antagonistic mycolytic capability on target organism by    bioassay on plants (Laboratory test).
6.4 Bioassay procedure based on diseased severity and root         colonization as detailed in Appendix-I  

7. An undertaking should be submitted that strain is indigenous, naturally occurring, not exotic in origin and not genetically modified as per Annexure-1.1. 

Appendix-I
Bioassay for plant disease antagonists based on disease severity and root colonization.


The target pathogen to be tested against has to be grown in Sand maize medium.  The Sand-maize medium is prepared by adding sand 90g, maize 10g. and water 10ml in a saline or any glass bottle of 300ml capacity and then autoclaved twice.  Then 5 mycelial discs of the test pathogen are transferred into the bottle and left for incubation for 15 days. Once the culture has grown well, the sand maize medium is mixed along with the fungal growth and 1g from this preparation is used as the inoculum after adjusting the cfu to 1 x10/g by addition of sand.  
The plastic cups (5-6 cm diameter) filled with soil and FYM (3:1) have to be used.  In each cup the filling should be done upto ¾th level.  The pathogen inoculum is mixed with sand has to be applied upto 2cm depth in the plastic cups.


The bioefficacy of the bioagent shall be tested by both seed treatment and soil application.  For seed treatment, the recommended dose of the formulation has to be used (5 to 10g.).  For soil application, the bioagent is added at the rate of 1g of formulation (minimum cfu should be the 2x106).  The germination percentage, disease intensity and seedling vigour are to be recorded.


Another set of plastic cups filled with sterile soil and sterile FYM has to be used to confirm whether the bioefficacy was due to the isolate of the bioagent tested or due to the native isolates of the bioagent present in the soil.


The keys for grading the efficacy mentioned below shall be used (Srivastava et al., 2002).  However, for the registration purpose, the bioagents that are Highly Efficient, Efficient or Moderately Efficient in the plastic cup test under glass house condition (in the presence of pathogen) can be allowed (i.e.) germination percentage of 70% or above, disease incidence of 30% or less can be considered for registration. 
Disease Grading Key
	Disease incidence (%)
	Description
	Rating of bioefficacy of bioagents

	0
	Germination>90%, no seed rotting, seedling healthy, root and shoot portions well developed
	Highly Efficient (HE)

	1-15
	Germination 80-90%, infection on main as well as lateral roots, seedlings are well developed
	Efficient (E)

	16-30
	Germination 70-80%, development of roots restricted and growth is less compared to Score 1.  Infection occurred on roots.  Shoot portions developed but growth retarded compared to Score 1.


	Moderately Efficient (ME)

	31-45
	Germination 60-70%, length of roots and shoots short compared to Score 1.  Germination of seeds inhibited.  50% of root area infected.  Shoot portions also showed infection 
	Moderately Inefficient (MI)

	46-60
	Seed germination 50-60%.  Development of roots and shoots greatly retarded.  Shoot portions also showed infection.
	Efficient (I)

	Above 60
	Less than 50% germination and seed rotting
	Highly Inefficient (HI)



For the root colonization assay, the rhizosphere region of the plants tested above have to be collected and the soil adhering to the root surface has to be removed by gently tapping the roots.  The root bits have to be cut into 1 cm bits and randomly 25 bits should be selected for each treatment. They have to be plated on (TSM) and the percentage of root bits colonized has to be recorded.  This has to be performed in the sterile soil and non sterile soil.  One control treatment without the Biocontrol agent, being tested, should be kept for both the sterile and non-sterile soil to rule out of the possibility of interference of native micro flora in the bioefficacy assay. 

Annexure-1.1

UNDERTAKING BY MANUFACTURERS OF MICROBIAL PESTICIDES

I,-------------------------------------,aged-------years, s/o-------------------------------------------, R/o-----------------------------------------------and-----------------------------------------of  M/s.-------------------------------------------------------------------------------Registered Office at----------------------------------------------------------do hereby undertake as follows:

(g) That the product----------------------------------------------------based on--------------------, Strain-----------------------------, manufactured by M/s.--------------------------------and /or imported by M/s……………………………………..does not contains any genetically modified organism (GMO) .

(h) That I/We shall abide by the provisions contained in the International Plant Protection Convention with regard to the import of this product. 

(i) That I/We shall abide by the provisions in context of International Standards for Phyto-Sanitary Measures-Code of Conduct for the import and release of exotic biological control agents of the International Plant Protection Convention (IPPC), FAO, Rome.

(j) That I/We shall provide the samples of our---------------------------------product as and when desired by the competent authorities of Government of India for verification.

(k) That I/We further undertake that in the event of the above product having proved otherwise by any competent authority and resulting in environmental damage, I/We shall inform the Central Insecticides Board and Registration Committee, the relevant authorities for Manufacturing Licensing, Pollution Control and of appropriate District/State/National Level and shall comply with the directions/decisions from them.

(l) That my/our above undertaking is true, and no portion is false and I have concealed nothing relevant to the above matter. 

                                                              Signature:

              Date_________                                                          Name---------------------------

                                                                             Designation--------------------

Place:----------------                                                            Seal of the Company--------

Annexure-D.

GUIDELINES / DATA REQUIREMENTS FOR REGISTRATION OF ENTOMOPATHOGENIC FUNGI UNDER SECTION 9(3B) and 9(3) OF THE INSECTICIDE ACT, 1968 

I 
  STANDARD OF FORMULATIONS: 

1.             Colony Forming Unit (CFU) count on selective medium should be      

                  minimum of   1x 108  per ml or gm for Entomopathogenic fungi. 

2. Contaminants:
2.1   
Biological contaminants: 

2.1.1
Pathogenic contaminants such as gram negative bacteria Salmonella, Shigella,  Vibrio and such other microbials should  not be present.  

2.1.2
Other microbial contaminants should not exceed 1 x 104 count per ml or per g of formulation.

2.2
Chemical/botanical pesticide contaminants should not be present.

3. Stability of CFU  counts at 30oC and 65%  RH

III. REGISTRATION REQUIREMNETS: 

A. 
BIOLOGICAL CHARACTERISTICS AND CHEMISTRY

	Sl. No.
	Requirements
	9(3B)
	9(3)

	1.


	Systematic name (Genus, species and strain)


	R


	R



	2
	Common name, if any
	R
	R

	3.
	Source of origin as per Annexure-1.1
	R
	R

	4.
	Natural occurrence of the organism and  morphological description
	R
	R

	5.

5.1

5.2

5.3

5.4
	Composition of the product
	R
	R

	
	CFU/g of the product 
	R
	R

	
	Percent content of the Biocontrol organism in the formulation & nature of biomass.
	R
	R

	
	Percentage of carrier/filler, wetting/ dispending agent, stabilizers/ emulsifiers, contaminants/ impurities etc. 
	R
	R

	
	Moisture content
	R
	R

	6.
	Specification of the product as per Annexure-I
	R
	R

	7.
	Manufacturing process including type of fermentation and biological end products: The microbial cultures are multiplied by liquid solid fermentation.  Information pertaining to use of entire mycelial mats with spores separated must be provided in terms of biomass.
	R
	R

	8.

8.1

8.2
	Test method: 

Pathogencity test on insect as per Appendix-I
Bioassay procedure for Plutella xylostella as detailed in Appendix-II
	R

R
	R

R

	9.
	Qualitative analysis
	R
	R

	9.1
	CFU on selective medium
	R
	R

	9.2

9.2.1.

9.2.2.

9.2.3.
	Contaminants: 

Pathogenic contaminants such as Salmonella, Shigella,  Vibrio and such other microbials 

Other microbial contaminants

Chemical and botanical pesticide contaminants
	R

R

R
	R

R

R

	9.3.

9.3.1.
	Shelf life claims (Not less than 6 months): 

Data on storage stability as per shelf life claims as detailed in Note-2
	R

R 
	R

R

	10.
	A sample for verification (100g)
	R
	R


B.BIOEFFICACY:

	11.

11.1
	Field tests:

Data on bioeffectiveness from SAU’s/ICAR Institute certified by Director Research or Head of the Institute
	R**


	R***



	11.2
	Data on non-target organism: One season/one year on effect on product against natural parasites/ predators
	R
	R

	12.
	Laboratory tests:  

The product should be tested at one laboratory under ICAR/ SAU/ CSIR/ICMR.
	R
	R


C. TOXICITY:

	13.

13.1

13.2

13.3

13.4

13.5
	For mother culture
Single Dose Oral (rat and mouse)

Single dose pulmonary

Single dose Dermal 

Single dose intra-peritoneal 
Human safety records.


	R

R

R

R

R


	R

R

R

R

R



	14

14.1

14.2

14.3

14.4

14.5

14.6
	For formulation
Data on  mother  culture as in (13) above

Single Dose Oral (Rat & Mouse)

Single dose pulmonary

Primary skin irritation

Primary eye irritation  

Human safety records
	R

R

R

R

R

R


	R

R

R

R

R

R

	15.

15.1

15.2

15.3

15.4

15.5

15.6

15.7


	For formulated product to be directly manufactured:
      (Mammalian toxicity testing of formulations)

Single dose oral (Rat & Mouse)


Toxicity/Infectivity/Pathogenicity

Single dose pulmonary


Toxicity/Infectivity/Pathogenicity


(Intratracheal preferred)

Single dose dermal


Infectivity

Single dose intraperitoneal (Infectivity)

Primary skin  irritation

Primary eye irritation

Human safety records  (Effect/Lack of effects)
	R

R

R

R

R

R

R


	R

R

R

R

R

R

R



	16.

16.1

16.1.1

16.1.2

16.1.3

16.2

 16.2.1
	Environmental safety testing: Core Information requirements
(For formulation only)                                  
Non-target Vertebrates
 Mammalsa
 Birds(two species)b
 Fresh water fishc
Non-target invertebrates
  Soil invertebratesd
	NR

NR

NR

NR
	R

R

R

R


      D. Packaging & Labelling


Formulation: 

	17.

17.1

17.2

17.3

17.4
	Manufacturing process/process of formulation

 Raw material

 Plant and Machinery

 Unit Process operation/Unit process

 Out-put (Finished product and generation of waste)


	R

R

R

R
	R

R

R

R

	18.

18.1

18.2

18.3

18.4


	Packaging:

 Classification-solid, liquid or other types  of product.

 Unit pack size – In metric system

 Specification – Details of primary, secondary and transport pack

 Compatibility of primary pack with the product (Glass bottles are not recommended). 
	R

R

R

NR
	R

R

R

R

	19.
	Labels and leaflets:

As per Insecticides Rules, 1971/as per existing norms indicating the common name, composition, antidote/storage, statements etc
	R


	R




     Notes:
1.
Applicants are required to submit an undertaking that strain is indigenous, naturally occurring, not exotic in origin, and not genetically modified as per Annexure 1.1.

2.
Additional two months data for six months claim/ three months additional data for one year shelf-life claim at two different agro climatic locations at ambient temperature along with meteorological data should be submitted.

           
    3.
Considering the fact that many small entrepreneurs are engaged in the business of cultivation of entomopathogenic fungi the following simplification has been considered. 

   3.1 
If same microbial strain is used for making formulation by different       entrepreneurs that the information submitted once on the said strain will be sufficient.  All entrepreneurs need not submit relevant data.

   3.2 
If same microbial strain, same method and same adjutants, stabilizers etc. are used for making the given formulation, data once submitted for validitating these claims will be sufficient for subsequent registrants, as substantiated by the relevant supportive documents.

          
  4.
The packaging material should also be ensured to be free from contamination from handling, storage and transportation and is as per prescribed standards, as the case may be.

Abbreviations:       

       R      = Required

       NR   = Not Required

       R**  = Two seasons/years data on bioeffectiveness from minimum

                  two agro-climatic conditions
      R*** = Two seasons/years data on bioeffectiveness from minimum

                  three agro climatic conditions
      16.1

a =Information on infection and pathogenicity in mammals will be available from mammalian safety testing. 

b =Information on infection and pathogenicity: suggested test: single-dose, oral test. suggested test species: pigeon and chicken.

c = Information on infection and pathogenicity: suggested test species: Tilapia mossambica or other appropriate spp.

            d = Information on morality effects.  It is recommended that test species include an earthworm (Lumbricus terrestris) or other appropriate macro invertebrates of ecological significance.    

Annexure-I
INDIAN STANDARDS

ENTOMOPATHOGENIC FUNGI

SPECIFICATIONS

1. Form and appearance

2. pH
3. Composition

3.1  CFU/g of the product

3.2   Percent content of the Biocontrol organism in the formulation    & nature of biomass.

3.3 Percentage of carrier/filler, wetting/ dispending agent, stabilizers/ emulsifiers, contaminants/ impurities etc.

3.4  Moisture content

4. CFU counts: Minimum 1x108 CFU/ml or gm. (Stability at   30oC and 65%RH).

                                           5. Contaminants:

5.1    Biological Contaminants: 

      5.1.1 Pathogenic Contaminants: such as gram negative        bacteria  Salmonella, Shigella, Vibrio etc.:  absent

     5.1.2 Other contaminants should not exceed 1x104/ml or g

      5.2  Chemical/botanical pesticides contaminants: absent. 

6. Method of analysis:

6.1 CFU counts by serial dilution and examination    under regular compound research microscope with bright field optics. 

     6.2  Plating for contaminants on specific media

      6.3 Entomopathogenic capability on target insects by bioassay.

 7. An undertaking should be submitted that strain is indigenous, naturally occurring, not exotic in origin and not genetically modified as per Annexure-1.1. 

Appendix-I

Laboratory bioassay procedures for screening fungal pathogens on Spodoptera litura and Helicoverpa armigera

Insect pathogens:
Beauveria bassiana, Metarhizium anisopliae, Nomuraea rileyi

Preparation of Fungal inoculum for bioassays:
The fungus is grown on SDAY/SMAY medium for 10 days in slants and aqueous spore suspensions of various concentrations are prepared using sterile water. The spore count is estimated by Haemocytometer. (104 - 1010 spores/ml). Tween-80 is added @ 0.01% to get uniform spore suspension.

Rearing insects: 
H.armigera, S.litura    - Artificial diet (Semi-synthetic diet)

Stage of insect for bioassay

H.armigera, S.litura - II instar larvae to be used for bioassay protocols for lepidopteron pests

Method of inoculation

S. litura

1. Cut castor leaf discs of 3.0cm diameter, rinse in sterile distilled water and place each leaf disc in a sterile Petri plate and allow it air dry in a laminar flow system 

2.Apply ten micro liters of the spore suspension of each concentration on the leaf disc and spread it uniformly on the leaf surface and allow it air dry in a laminar flow system. Treat the other side of the disc similarly.

3. Release ten numbers of second instar larvae of S. litura on the leaf surface and incubate the discs in an incubator at 250C and 90% RH

4. After 24hours, shift the larvae to the polypots containing the semi-synthetic diet and incubate in an incubator at 250C and 90% RH

5. After 5 days of incubation, mortality of the larvae are recorded in each concentration tested

6. Lc-50 can be calculated using SPSS package

Standard for LC-50: Not more than 2.00X106 spores/ml  (3.0X103 spores/mm2)

H. amigera: 
Instead of castor leaves, soybean leaves can be used for H. amigera and the procedure is same as above.
Standard for LC50: Not more than 4.00X106 spores/ml (6.0X103 spores/mm2)

Appendix-II

Bioassay procedure for Plutella xylostella 
Various concentrations of Beauveria bassiana formulation ranging from 6 x 108 to 2 x 1010 are to be screened to assess the mortality.  

Fresh undamaged radish leaves free from pesticide application are to be collected and washed thoroughly in sterile distilled water and air-dried.  Individual leaves are dipped in respective concentrations for 30 seconds.  After complete drying of leaves ten late 2nd instar larvae of Plutella xylostella are released per treatment.  A water dipped radish leaf is maintained simultaneously as control.  

To prevent desiccation of leaves, the petiole is covered with a moist cotton swab.  Each treated leaves are placed in a plastic container of dimension 12.5 x 10 cm containing moist filter paper, Whatman No.41 to provide humidity.  

Each treatment has to be replicated thrice.  Fresh radish leaves were provided as feed at 24 hours interval.  This set up has to be maintained at 25+10C and 70-80% RH for 7 days.  Observations on larval mortality are to be made at 3, 5 and 7 days after treatment.  

Standard for LC50 =  Not more than 3 x 109 cfu/g 

 Annexure-1.1
UNDERTAKING BY MANUFACTURERS OF MICROBIAL PESTICIDES

I,-------------------------------------,aged-------years, s/o-------------------------------------------, R/o-----------------------------------------------and-----------------------------------------of  M/s.-------------------------------------------------------------------------------Registered Office at----------------------------------------------------------do hereby undertake as follows:

(m) That the product----------------------------------------------------based on--------------------, Strain-----------------------------, manufactured by M/s.--------------------------------and /or imported by M/s……………………………………..does not contains any genetically modified organism (GMO) .

(n) That I/We shall abide by the provisions contained in the International Plant Protection Convention with regard to the import of this product. 

(o) That I/We shall abide by the provisions in context of International Standards for Phyto-Sanitary Measures-Code of Conduct for the import and release of exotic biological control agents of the International Plant Protection Convention (IPPC), FAO, Rome.

(p) That I/We shall provide the samples of our---------------------------------product as and when desired by the competent authorities of Government of India for verification.

(q) That I/We further undertake that in the event of the above product having proved otherwise by any competent authority and resulting in environmental damage, I/We shall inform the Central Insecticides Board and Registration Committee, the relevant authorities for Manufacturing Licensing, Pollution Control and of appropriate District/State/National Level and shall comply with the directions/decisions from them.

(r) That my/our above undertaking is true, and no portion is false and I have concealed nothing relevant to the above matter. 

                                                              Signature:

              Date_________                                                          Name---------------------------

                                                                             Designation--------------------

Place:----------------                                                            Seal of the Company--------

Annexure-E
GUIDELINES / DATA REQUIREMENTS FOR REGISTRATION OF ANTAGONISTIC BACTERIA UNDER SECTION 9(3B) and 9(3) OF THE INSECTICIDE ACT, 1968 

I 
  STANDARD OF FORMULATIONS: 

1
                      Colony Forming Unit (CFU) count on selective medium should be         

                            minimum of   1x 108  per ml or gm for Entomopathogenic bacteria. 

2.  Contaminants:
2.1   
Biological contaminants: 

2.1.1
Pathogenic contaminants such as gram negative bacteria Salmonella, Shigella, Vibrio and such other microbials should  not be present.  

2.1.2
Other microbial contaminants should not exceed 1 x 104 count per ml or per g of formulation.

2.2
Chemical/botanical pesticide contaminants should not be present.

3.
Stability of CFU  counts at 30oC and 65%  RH

IV. REGISTRATION REQUIREMNETS: 

A. 
BIOLOGICAL CHARACTERISTICS AND CHEMISTRY

	Sl. No.
	Requirements
	9(3B)
	9(3)

	1.


	Systematic name (Genus, species and strain)


	R


	R



	2
	Common name, if any
	R
	R

	3.
	Source of origin as per Annexure-1.1
	R
	R

	4.
	Natural occurrence of the organism and  morphological description
	R
	R

	5.

5.1

5.2

5.3

5.4
	Composition of the product
	R
	R

	
	Percent content of the Biocontrol organism in the formulation & nature of biomass.
	R
	R

	
	CFU/g or ml of the product.
	R
	R

	
	Percentage of other components: carrier/filler, wetting/dispersing agent, stabilizers/emulsifiers, contaminants/impurities etc.  
	R
	R

	
	Moisture content
	R
	R

	6.
	Specification of the product as per Annexure-I
	R
	R

	7.
	Manufacturing process including type of fermentation and biological end products: The microbial cultures are multiplied by liquid solid fermentation.  Information pertaining to use of entire mats with spores separated must be provided in terms of biomass.


	R
	R

	8.

8.1

8.2
	Test method: 

Dual culture for antagonistic bacteria to attain at least 35% reduction in target organism

Bioassay: based on disease severity and root colonization as detailed  in Appendix-I
	R

R
	R

R

	9.
	Qualitative analysis
	R
	R

	9.1
	CFU on selective medium
	R
	R

	9.2

9.2.1.

9.2.2.

9.2.3.
	Contaminants: 

Pathogenic contaminants such as Salmonella, Shigella,  Vibrio and such other microbials 

Other microbial contaminants

Chemical and botanical pesticide contaminants
	R

R

R
	R

R

R

	9.3.

9.3.1.
	Shelf life claims (Not less than 6 months): 

Data on storage stability as per shelf life claims as detailed in Note-2
	R

R 
	R

R

	10.
	A sample for verification (100 g)
	R
	R


B.BIOEFFICACY:

	11.

11.1
	Field tests:

Data from SAU’s/ICAR Institute certified by Director Research or Head of the Institute
	R**


	R***



	11.2
	Data on non-target organism: One season/one year on effect on product against natural parasites/ predators
	R
	R

	12.
	Laboratory tests:  

The product should be tested at one laboratory under ICAR/ SAU/ CSIR
	R
	R


C. TOXICITY:

	13.

13.1

13.2

13.3

13.4

13.5
	For mother culture
Single Dose Oral (rat and mouse)

Single dose pulmonary

Single dose Dermal 

Single dose intra-peritoneal 

Human safety records.
	R

R

R

R

R


	R

R

R

R

R

	14

14.1

14.2

14.3

14.4

14.5

14.6
	For formulation
Data on  mother  culture as in (13) above

Single Dose Oral (Rat & Mouse)

Single dose pulmonary

Primary skin irritation

Primary eye irritation  

Human safety records
	R

R

R

R

R

R
	R

R

R

R

R

R

	15.

15.1

15.2

15.3

15.4

15.5

15.6

15.7


	For formulated product to be directly manufactured:
      (Mammalian toxicity testing of formulations)

Single dose oral (Rat & Mouse)


Toxicity/Infectivity/Pathogenicity

Single dose pulmonary


Toxicity/Infectivity/Pathogenicity


(Intra-tracheal preferred)

Single dose dermal


Infectivity

Single dose intra-peritoneal (Infectivity)

Primary skin  irritation

Primary eye irritation

Human safety records  (Effect/Lack of effects)
	R

R

R

R

R

R

R


	R

R

R

R

R

R

R



	16.

16.1

16.1.1

16.1.2

16.1.3

16.2

16.2.1 
	Environmental safety testing: Core Information requirements (For formulation only)                                 
Non-target Vertebrates
 Mammalsa
 Birds(two species)b
 Fresh water fishc
Non-target invertebrates
  Soil invertebrates d
	R

R

R

NR
	R

R

R

R


      D. Packaging & Labelling

	17.

17.1

17.2

17.3

17.4
	Manufacturing process/process of formulation

 Raw material

 Plant and Machinery

 Unit Process operation/Unit process

 Out-put (Finished product and generation of waste)
	R

R

R

R
	R

R

R

R

	18.

18.1

18.2

18.3

18.4


	Packaging:

 Classification-solid, liquid or other types  of product.

 Unit pack size – In metric system

 Specification – Details of primary, secondary and transport pack

 Compatibility of primary pack with the product (Glass bottles are not recommended). 
	R

R

R

NR
	R

R

R

R

	19.
	Labels and leaflets:

As per Insecticides Rules, 1971/as per existing norms indicating the common name, composition, antidote, storage, statements etc
	R


	R




     Notes:
1.
Applicants are required to submit an undertaking that strain is indigenous, naturally occurring, not exotic in origin, and not genetically modified as per Annexure 1.1.

2.
Additional two months data for six months shelf-life claim/three months data for one year shelf-life claim at two different agro climatic locations at ambient temperature along with meteorological data should be submitted.

           
    3.
Considering the fact that many small entrepreneurs are engaged in the business of cultivation of antagonistic bacteria the following simplification has been considered. 

   3.1 
If same microbial strain is used for making formulation by different       entrepreneurs that the information submitted once on the said strain will be sufficient.  All entrepreneurs need not submit relevant data.

   3.2 
If same microbial strain, same method and same adjutants, stabilizers etc. are used for making the given formulation, data once submitted for validating these claims will be sufficient for subsequent registrants, as substantiated by the relevant supportive documents.

          
  4.
The packaging material should also be ensured to be free from contamination from handling, storage and transportation and is as per prescribed standards, as the case may be.

Abbreviations:       
       R      = Required

       NR   = Not Required

      R**  = Two seasons/years data on bioeffectiveness from minimum

                  two agro-climatic conditions
      R*** = Two seasons/years data on bioeffectiveness from minimum

                  three agro climatic conditions
      16.1

a =Information on infection and pathogenicity in mammals will be available from mammalian safety testing. 

b =Information on infection and pathogenicity: suggested test: single-dose, oral test. suggested test species: pigeon and chicken.

c = Information on infection and pathogenicity: suggested test species: Tilapia mossambica or other appropriate spp.

d=Information on morality effects.  It is recommended that test species include 

    an earthworm (Lumbricus terrestris) or other appropriate macro 

     invertebrates of ecological significance.    

Annexure-I
INDIAN STANDARDS

ANTAGONISTIC BACTERIA
SPECIFICATIONS

1. Form and appearance

2. pH
3. Composition

3.1  Percent content of the Biocontrol organism in the formulation & nature of biomass

3.2   CFU/g or ml of the product.

3.3 Percentage of other components: carrier    /filler, wetting/ dispersing agent, stabilizers /emulsifiers, contaminants/impurities etc.  

3.4  Moisture content

4. CFU counts: Minimum 1x108 CFU/ml or gm. (Stability at 30oC and 65%RH).

5. Contaminants:

5.1  Biological Contaminants: 

5.1.1 Pathogenic Contaminants: such as gram negative bacteria  

        Salmonella, Shigella, Vibrio etc.:  absent

5.1.2 Other contaminants should not exceed 1x104/ml or g

5.2  Chemical/botanical pesticides contaminants: absent. 

6. Method of analysis:

6.1 CFU counts on specific medium. 

6.2 Plating for contaminants on specific media

6.3 Antagonistic capability on target organism by bioassay.

6.4 Bioassay procedure based on diseased severity and root         colonization as detailed in Appendix-I  

7. An undertaking should be submitted that strain is indigenous, naturally occurring, not exotic in origin and not genetically modified as per Annexure-1.1
APPENDIX- I

Bioefficacy assay for plant disease antagonists based on disease severity and root colonization:

The pathogen to be tested against has to be grown in sand maize medium.  The sand-maize medium is prepared by adding sand 90g, maize 10g and water 10 ml in a saline or any glass bottle of 300ml capacity and then autoclaved twice.  Then 5 mycelial discs of the test pathogen are transferred into the bottle and left for incubation for 15 days. Once the culture has grown well, the sand maize medium is mixed along with the fungal growth and 1 g from this preparation is used as the inoculum after adjusting the cfu to 1 x 10/g by addition of sand.   

The plastic cups (5-6 cm diameter) filled with soil and FYM (3:1) have to be used.  In each cup the filling should be done upto ¾th level.  The pathogen inoculum is mixed with sand has to be applied upto 2 cm depth in the plastic cups.  

The bioefficacy of the bioagent can be tested by both seed treatment and soil application.  For seed treatment, the recommended dose of the formulation has to be used (5 to 10g).  For soil application, the bioagent is added at the rate of 1g of formulation (minimum cfu should be the 2 x 106, the CIB recommended dose).  The germination percentage, disease intensity and seedling vigour are to be recorded.  

Another set of plastic cups filled with sterile soil and sterile FYM has to be used to confirm whether the bioefficacy was due to the isolate of the bioagent tested or due to the native isolates of the bioagent present in the soil.  

The keys for grading the efficiency mentioned below can be used here (Srivastava et al., 2002). However, for the registration purpose, the bioagents that are Highly Efficient, Efficient or Moderately Efficient in the plastic cup test under glass house condition (in the presence of pathogen) can be allowed (i.e.) germination percentage of 70% or above, disease incidence of 30% or less can be considered for registration.  

Disease Grading Key

	Disease incidence (%)
	Description
	Rating of bioefficacy of bioagents

	0
	Germination>90%, no seed rotting, seedling healthy, root and shoot portions well developed 
	Highly Efficient (HE)

	1-15
	Germination 80-90%, infection on main as well as lateral roots, seedlings are well developed
	Efficient (E)

	16-30
	Germination 70-80%, development of roots restricted and growth is less compared to Score I.  Infection occurred on roots.  Shoot portions developed but growth retarded compared to Score I.
	Moderately Efficient (ME)

	31-45
	Germination 60-70%, length of roots and shoots short compared to Score I.  Germination of seeds inhibited.  50% of root area infected.   Shoot portions also showed infection
	Moderately Inefficient (MI)

	46-60
	Seed germination 50-60%.  Development of roots and shoots greatly retarded.  Shoot portions also showed infection.
	Inefficient (I)

	Above 60
	Less than 50% germination and seed rotting 
	Highly Inefficient (HI)


For the root colonization assay, the rhizosphere region of the plants tested above have to be collected and the soil adhering to the root surface has to be removed by gently tapping the roots.  The root bits have to be cut into 1 cm bits and randomly 25 bits should be selected for each treatment.  They have to be plated on TSM and the percentage of root bits colonized has to be recorded.  This has to be performed in the sterile soil and not sterile soil.   One control treatment without the biocontrol agent being tested should be kept for both the sterile and non-sterile soil to rule of the possibility of interference of native microflora in the bioefficacy assay. 

For the bacterial antagonists, the above bioassay procedure has to be followed where only the % root colonization will be considered and other parameters are not required.  The % root colonization required is 80%. 

 Annexure-1.1
UNDERTAKING BY MANUFACTURERS OF MICROBIAL PESTICIDES

I,-------------------------------------,aged-------years, s/o-------------------------------------------, R/o-----------------------------------------------and-----------------------------------------of  M/s.-------------------------------------------------------------------------------Registered Office at----------------------------------------------------------do hereby undertake as follows:

(s) That the product----------------------------------------------------based on--------------------, Strain-----------------------------, manufactured by M/s.--------------------------------and /or imported by M/s……………………………………..does not contains any genetically modified organism (GMO) .

(t) That I/We shall abide by the provisions contained in the International Plant Protection Convention with regard to the import of this product. 

(u) That I/We shall abide by the provisions in context of International Standards for Phyto-sanitary Measures-Code of Conduct for the import and release of exotic biological control agents of the International Plant Protection Convention (IPPC), FAO, Rome.

(v) That I/We shall provide the samples of our---------------------------------product as and when desired by the competent authorities of Government of India for verification.

(w) That I/We further undertake that in the event of the above product having proved otherwise by any competent authority and resulting in environmental damage, I/We shall inform the Central Insecticides Board and Registration Committee, the relevant authorities for Manufacturing Licensing, Pollution Control and of appropriate District/State/National Level and shall comply with the directions/decisions from them.

(x) That my/our above undertaking is true, and no portion is false and I have concealed nothing relevant to the above matter. 

                                                              Signature:

              Date_________                                                          Name---------------------------

                                                                             Designation--------------------

Place:----------------                                                            Seal of the Company--------

Annexure-F
Guidelines / data requirements for registration of Entomotoxic bacteria technical and formulation under Section 9 (3B) and 9 (3) of the Insecticide Act, 1968   

1. 
BIOLOGICAL CHARACTERSTICS AND CHEMISTRY

	Sl. No.
	Parameter
	Technical
	Formulation

	
	
	9(3B)
	9(3)
	9(3B)
	9(3)

	1.1
	Common name of Entomotoxic bacteria
	R 
	R 
	R 
	R 

	1.2

1.2.1
	Systematic name: (Genus, species, serotype and strain)*
	R
	R
	R
	R

	
	Cry toxin classification (delta endotoxin) 
	R#
	R#
	R#
	R#

	1. 3

1.3.1

1.3.2

 1.3.3
	Physical specification
	R
	R
	R
	R

	
	Form and appearance
	R
	R
	R
	R

	
	Moisture content
	R
	R
	R
	R

	
	pH, particle size, suspensibility, miscibility
	R
	R
	R
	R

	 1.4

 1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6.
	Composition
	R
	R
	R
	R

	
	Delta endotoxin content – through housefly bioassay test.
	R
	 R
	R
	 R

	
	Beta Exotoxin content – to be ruled out through bioefficacy test (housefly bioassay method)
	R
	 R
	R
	 R

	
	Adjuvants    
	R
	R
	R
	R

	
	Human pathogens (culture method)
	R
	R
	R
	R

	
	Other microorganisms (not more than 104 / g)
	R 
	R
	R 
	R

	
	Chemical and botanical pesticide contaminants 
	R 
	R
	R 
	R

	1.5
	Natural occurrence of the organism
	R
	R
	R
	R

	1.6

1.6.1

1.6.2

1.6.3

1.6.4
	Test procedure and criteria used for identification – morphology, biochemistry, serology/ immunology
	R
	R
	R
	R

	
	Morphology description, particle size 
	R
	R
	R
	R

	
	Immunology assays: Elisa / Dot Blot assay test
	R
	R
	R
	R

	
	Potency of product by bioassay method (LC 50 on target larvae and potency against a reference using artificial diet or leaf disc method or in the water for mosquito larvae as detailed in Appendix-II).


	R
	R
	R
	R

	
	Separation and purification of crystals required (R) if antisera is to be developed for the strains delta endoxin
	R/NR
	R/NR
	R/NR
	R/NR

	1.7

1.7.1

1.7.2
	Shelf life 

Shelf life claim(not less than 6 months)

Shelf life data in support of shelf life claim as detailed in Note-2
	R

R 
	R

R
	R

R 
	R

R

	1.8
	A sample for test (100 g)
	R


	R


	R


	R




2. BIOEFFICACY:

	Sl. No.
	Parameter
	Technical
	Formulation

	
	
	9(3B)
	9(3)
	9(3B)
	9(3)

	2.1
	Laboratory Test: LC50 values for each insect species under laboratory conditions should be generated at least at two institutes of ICAR,  SAUs, CSIR and ICMR.


	R 
	R 
	R 
	R 

	2.2

2.2.1
	Field Test: 

Data on bioeffectiveness and phytotoxicity generated at ICAR, SAUs, CSIR / ICMR institutes. The data should be certified either by the Director or Head of the Institute.


	NR
	R***
	R**
	R***

	2.2.2
	Data on non-target organisms: One season / one year data on the effect of the product on natural predators / parasites
	NR
	R
	R
	R


3. TOXICITY:

	
	Parameter
	Technical
	Formulation

	
	
	9(3B)
	9(3)
	9(3B)
	9(3)

	3.1
	Single exposure studies
	R 
	R 
	R 
	R 

	3.1.1

3.1.2

3.1.3

3.1.4

3.1.4

3.1.6
	Oral toxicity / pathogenicity
	R
	R
	R
	R

	
	Dermal toxicity / pathogenicity
	R
	R
	R
	R

	
	Inhalation toxicity / pathogenicity
	R
	R
	R
	R

	
	Primary skin irritation
	R
	R
	R
	R

	
	Mucous membrane irritation
	R 
	R 
	R 
	R 

	
	Allergy / sensitization / immuno supression
	R
	R
	R
	R

	3.2
	Eco-toxicity
	
	
	
	

	3.2.1

3.2.2

3.2.3

3.2.4
	Toxicity to birdsa
	NR
	NR
	NR
	R

	
	Toxicity to fishb
	NR
	NR
	NR
	R

	
	Toxicity to honeybees
	NR
	NR
	NR
	R

	
	Toxicity to silkworm
	NR
	NR
	NR
	R


5. PACKAGING & LABELLING

	
	Parameter
	Technical
	Formulation

	
	
	9(3B)
	9(3)
	9(3B)
	9(3)

	4.1

4.1.2
	Packaging requirements as per ISI or as per the approval of RC
	R
	R
	R
	R

	
	New Packaging system approved by FAO / ASPM / other global standards(relevant)
	R
	R
	R
	R

	4.2

4.2.1

4.2.2

4.2.3

4.2.4
	Manner of Packing
	R
	R
	R
	R

	
	Specification of primary packing
	R
	R
	R
	R

	
	Specification of secondary packing
	R
	R
	R
	R

	
	Specification of transport packing
	R
	R
	R
	R

	
	Detailed information for completely filled transport packing containing quantity of primary and secondary packing


	
	
	
	

	4.3

4.3.1

4.3.2

4.3.3
	Manner of labelling


	
	
	
	

	
	Specification of primary packing
	R
	R
	R
	R

	
	Specification of secondary packing
	R
	R
	R
	R

	
	Specification of transport packing


	R
	R
	R
	R

	4.4
	Container Content Compatibility

	
	
	
	

	
	If BIS methodology is not available, then as per protocols being approved by RC and validation of analytical method by CIL


	
	
	
	

	4.5

4.5.1

4.5.2
	Labels and leaflets

	
	
	
	

	
	7 copies of L/Ls upto 250ml
	R
	R
	R
	R

	
	7 copies of L/Ls upto 500ml
	R
	R
	R
	R


Notes:
1.
Applicants are required to submit an undertaking that strain is indigenous, naturally occurring, not exotic in origin, and not genetically modified as per Annexure 1.1.
2.
Additional two months data for six months self life claim / three months additional data for one year shelf-life claim at two different agro climatic locations at ambient temperature along with meteorological data should be submitted.

           
      3.
If same microbial strain is used for making formulation by different       entrepreneurs that the information submitted once on the said strain will be sufficient.  All entrepreneurs need not submit relevant data.

                                                  4. If same microbial strain, same method and same adjutants, stabilizers etc. are used for making the given formulation, data once submitted for validitating these claims will be sufficient for subsequent registrants, as substantiated by the relevant supportive documents.

6. The packaging material should also be ensured to be free from contamination from handling, storage and transportation and is as per prescribed standards, as the case may be.
7. The percentage of ingredient relative to total material is required to be stated and may vary from 2-7 per cent, the balance being inert ingredients.  In addition, the labels will have to contain a measurement of toxin protein as percent protein, referring to the Lepidopteran-active toxin(s) present in the crystal.

8. Bt products should be labeled with biopotency and (or) toxin content.

9. The presently used Bt var. kurstaki standard is HD-1-S-1980 and its potency was calculated at 16,000 Ius per milligram of powder (Beegle et al. 1986. Standardization of HD-1-S-1980: US Standard for Lepidopterous-active Bacillus thuringiensis. Bulletin Ent. Soc. America 32: 44-45.). This standard strain is now available with PDBC, Bangalore and DOR, Hyderabad. 

10. Defined potency and toxin concentration – Bioassay would require the use of an insect species. Normally manufacturers could select Trichoplusia ni / Helicoverpa armigera   for Lepidopteran specific Bt formulations. Spodoptera Units (SPU), Leptinotarsa Units (LTUs) or International Toxin Units (ITUs) are to be used for denoting a specific insect. 

11. No test for beta exotoxin  is required for Bacillus sphaericus, because this species is not known to produce exotoxins.

12. The biopotency of products based on B. thuringiensis subsp. israelensis (Bti) is compared against a reference strain IPS82, 1884 using early fourth-instar larvae of Aedes aegypti (strain Bora Bora). The toxicity of IPS82 has an arbitrarily assigned toxicity of 15,000 ITU/mg powder. 

13. The bioefficacy of products based on B. sphaericus (Bsh) is determined against a reference standard SPH88, strain 2362 using early fourth-instar larvae of Culex pipiens pipiens (strain Montpellier). The toxicity of SPH88 has an arbitrarily assigned toxicity of 1,700 ITU/mg of the powder (Guidelines for laboratory and field testing of mosquito larvicides, WHO 2005 pp 45).

14. The use of alternative bacterial reference powders and / or strains must be approached cautiously. Such alternatives must be the subject of careful cross-calibraation against the reference powders and should be conducted by recognized laboratories. The alternative powders/strains and the cross-calibration data which support them, should be made available to anyone who wishes to use, or check, the test with the alternative powders/strains.

15. Water content should not exceed 5 %, to preclude premature degradation of the product.

Abbreviations:       
       R      = Required

       NR   = Not Required

1.2.1 R# If H-Serotype is not known, it is mandatory to provide the details of Cry toxin to confirm that it is Bacillus thuringiensis.

       2.2.1   R**  = Two seasons/years data on bioeffectiveness from minimum

                               two agro-climatic conditions
                  R*** = Two seasons/years data on bioeffectiveness from minimum

                                three agro climatic conditions
      3.2       a =Information on infection and pathogenicity: suggested test: single-dose, oral test. suggested test species: pigeon and chicken.

      b= Information on infection and pathogenicity: suggested test species: Tilapia   

            mossambica or other appropriate species.

Annexure-I
INDIAN STANDARDS

FOR

ENTOMOTOXIC BACTERIA
TECHNICAL /FORMULATION 

 SPECIFICATIONS

	S.No.
	Details

	1.  SCOPE

	1.1
	This Indian Standard prescribes the requirements and the method of sampling and test for Entomotoxic bacteria technical and formulation.  The product is a biopesticide active against target insects. The product is not for human consumption.



	2.  REQUIREMENTS

	2.1
	Common name:  i.e., Bacillus thuringiensis  or  B. sphaericus etc.

	2.2
	Systematic name (Genus, species, serotype, strain and Cry-toxin* along with cry gene)

	2.3
	Physical specification

2.3.1 Form and appearance

2.3.2 Moisture content

2.3.3 pH

	2.4
	Composition

2.4.1  Delta endotoxin content (Minimum 2.0% ) – estimation as per   

          Appendix-V

2.4.2  Adjuvants

2.4.3  Beta Exotoin content – Negative through housefly bioassay test as per     

         Appendix-IV

2.4.4  Human pathogens (gram negative bacateria Salmonella, shigella & vibrio     

          etc) - Absent

2.4.4  Other microorganisms (not more than 104 / g)

2.4.6  Chemical/botanical pesticide contamination - Absent

	2.5
	Natural occurrence of the organism

	
	2.5.1 Its relationship of the organisms

2.5.2    History (exotic or indigenous strain)

2.5.3  The isolate should not be  genetically modified organism (GMO). 

	3.  SAMPLING

	3.1
	Representative samples of the material shall be drawn in accordance with IS 10946:1984

	4.  TESTS

	4.1
	An appropriate test procedure and criteria used for identification, such as morphology, biochemistry and / or serology / immunology

4.1.1 Morphology description, particle size 

4.1.2 Immunology assays: ELISA / Dot blot assay test or any other sensitive standard immunology test.

4.1.3 Method of analysis

4.1.4 Level of beta exotoxins to be identified if expressed by Housefly bioassay method.

4.1.5 Potency of product by bioassay method (Appendix-II)

4.1.5.1 Bioassay method

a) LC 50 on target larvae and potency against a reference using artificial diet or leaf disc method or in the water for mosquito larvae (Appendix-I) 

b) Housefly Bioassay method for Beta-exotoxin content (Appendix-IV)

c) Determination of toxin content by ELISA / Dot Blot Assay Method  (Appendix-V)

4.1.5.2 A technique for the separation and purification of the crystals (Appendix III) is to be used by the manufacturer and the antisera to be raised using solublized toxin. Toxin content (3.5 %) to be standardized in the formulation using this antisera  (ELISA /Dot blot assay).




2.2 Crytoxin*  If H-Serotype is not known, it is mandatory to provide the details of      

                         Cry toxin to confirm that it is Bacillus thuringiensis.
Appendix I

Bioassay Method

Diet incorporation

The following protocol is used for diet incorporation of oral toxicants to test their toxicity on target insects. The example presented here is to bioassay Cry I Ac on H. Armigera (First instar larva of other test insects are used for similar bioassay).
1. Pipette out 3 ml of the solution into a 40 ml plastic cup.

2. Pour lukewarm diet, approx 600 C, into the cup to a total volume of 30 ml. Place the lid and shake the cup vigorously for a minute to mix properly.

3. Pour the diet to 0.5 cm height, into wells of a 24-cell insect- rearing tray. Allow the diet to cool in laminar airflow under UV lamps for I h to surface sterilize the diet.

4. If concentration of the toxicant in the stock solution was 2 µg/ml, the final concentration in the diet would now be 0.2µg/ml diet. Thus the final concentration of toxin in diet was diluted 10-fold.

5. Release first instars into the diet rearing trays at the rate of one per well. Cover the diet tray with semi-permeable wrap and close the lid.

6. It is recommended that the lid be tightly secured to the tray with rubber bands, to prevent the larvae from escaping. Because the diet is unsuitable, larvae try constantly to escape from the diet rearing trays.

7.  Keep controls with larvae released on untreated diet, for all the experiments.

8.   The unused rearing trays with diet can be stored in a refrigerator for a week.

9.   Change the diet for the larvae every two or three days.

10. Record mortality observations at 8 hourly intervals until the end of seven days, for median lethal time LT50 calculations. LT50  is the time at which 50 % of' the test population is killed with the specific dose tested. A simple linear regression equation can be worked out to calculate the LT50
11. Otherwise, record mortality at alternate days until the end of seven days,  for median lethal concentralion LC50 calculations. LC50 is the concentration that kills half the test population.

I2. 
Record weights of surviving larvae at the end of seven days, for median effective concentration EC50 and LC50 is the concentration that prevents half the test population from reaching  50% of the weight attained by control larvae. For example, if the average weight of larvae on the control diet (without toxin) was 80 mg, EC50 represents the concentration at
which 50% of the test population is unable to gain a weight more than 40 mg. LC50 is the concentration that inhibits half the test population from reaching the third instar.

Diet incorporation for filter paper bioassays
1.   For bioassays with bollworms, 10 ml toxin incorporated diet is  poured over a16 sq cm piece of filter paper. The filter papers layered with diet are cooled and cut into smaller squares of 2 x 2 cm, and 10 first instar larvae are released in small plastic cups 3 x 3 cm (d x h) cups containing a square. Change the strips every alternate day.

2. Record mortality observations until the seventh day.

Surface coating of semi-synthetic diet

I.    Prepare the diet and pour it into the trays or the rearing plastic cups. Generally 10 µl of the toxin can be used to coal 1 sq cm surface area. Gently swirl the diet surface to ensure uniform and complete spread of the solution over the diet surface.

2.   Allow the surface to dry in a laminar airflow under UV light for  2-3 hours to surface sterlize.

1. Release one first  instar H. armigera larva per well. Always maintain proper controls with untreated diet.

4.  Change the  diet on alternate days and record mortality until the seventh day. Then, weight of surviving larvae should be recorded on the final day of the bioassay.

The method has the advantage of obtaining constantly reliable results because the toxin is unlikely to be affected by either improper mixing or heat as can occur in the diet-incorporation  method. Moreover, less amount of the toxin is required for the assay, compared to the  diet-incorporation method.

Calculation of results:

The potency of the sample (International Units – IUs)



       LC50 Standard

IU/mg sample =   -------------------- X  IU/mg Standard

                                 LC50 Sample

(IU/mg Standard, i.e., HD-1-S-1980 is 16,000 IUs/mg; the US standard is available with PDBC, Bangalore;  each registrant should prepare a “self reference” and should deposit it with the Registering Authority. Each self reference will be expressed as IU/mg using International standard)
Appendix-II
Dot Blot assay of Bacillus thuringiencis (B.t.) toxin protein as alternate of Bioassay. 
1) B.t. grown till sporulation in shake flask or in fermenter vessel and let the cells lyse and release spore/crystals into the medium

2) Cells are harvested by centrifugation at 10k for 15 mins.

3) Wash the pellet with 1M NaCl to remove the B.t. associated seine/metallo proteases and washd twice with sterile distilled water.

4) Pellet resuspended in 50MM NaOH to solublize the toxin protein for 2 hours at R.T. with slow shaking and centrifuged again at 10K for 15 Mins.

5) Supernatent was adjusted to pH  8.0 with Tris HCL pH 8.8
6) Protein contents estimated by Lowry’s protocol.

7) Two fold serial dillutions of test protein were made in PBS and known amount at protein applied on NCP using S&S or Biorad Dot Blot manifold apparatus and applying water vaccum for 30 mins.

8) NCP was carefully removed from Dot Blot set and soaked in excess of 3% Skim milk in PBS for blocking the remaining acetic sites on NCP for 2-3 hours at R.T/O/N at 4oC.

9) Wash the NCP with excess PBS with 0.01% Tween 20, 3-4 times and then finally with PBS

10) Polyclonal antiserum raised against total crystal protein was suitably diluted in PBS and added to the ‘seal a meal’ containing NCP and incubated for 1-2 hours with shaking.

11) Remove the NCP from the bag and was several times (as mentioned in step.No.9)

12) Antirabbit antibodies conjugated with HRPO/alkaline Phosphate was diluted as per the suppliers instruction and incubated NCP (as in step 10)

13) Was as in step 11

14) For HRPO:
a) Diaminobenzeden (4mg/10ml PBS)/4-Chloro-1-Napthol (4mg/10ml 20% Alcohol) were dissolved and  10ml of 30% of H2O2 per 10 ul substrate soluion was added and colour reaction developed in dark for 5-10 mins (DAB gives brick red colour.  40N gives blue colour).

b) For alkaline Phosphatase:

Alkaline Phosphatase Buffer:

1M Tris pH 8.8

- 10ml/

4M NaCI


- 2.5ml/ make up to 100ml

1M Mgc12


- 0.5ml/

For 10ml of above buffer add NBT-66 ul and BCIP-33 ul and developed and colour reaction

15. Stop the reaction by removing the substrate and washing with PBS.

16. Keep on filter paper and dry.
                                    DIFFERENT PROTEIN CONCENTRATION

10ug  5ug  2.5ug 1.25ug  512.5ng  256.25ng  128ng  64ng  32ng  16ng  8ng  4ng
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                    Determination if cell dry weight


#
Take a known volume of Bacterial culture spin down at 4R for min.


#
Wash the pellet in minimal distilled water


#
Transfer to a pre weighed container


#
Incubate at 800C for 16-18 hours till become dry and weight becomes constant. 

Appendix-III

PURIFICATION OF CRYSTALS BY GELATIN METHOD

Centrifuge the sporulated material and wash pallet twice with 1M Nacl. Add 200ml. of  0.5% Gelatin, stir and remove all froth completely.  Dilute with sterile water and centrifuge.  Take debris and stir with 20ml. of 1.5M sucrose.  Further add 50 ml of 1.5M sucrose, stir and centrifuge at 3000 RPM for 2 hours.  Remove supernatant and purified crystals are harvested. 

Appendix-IV
Beta-Exotoxin determination by House Fly Bioassay Method  
	Fly Assay Diet Condition
	Laboratory

	Agar
	16g
	Temp
	25oC + 2oC

	Milk powder 
	100g
	R.H.
	70%

	Yeast
	100g
	Test insect
	-2 days old Hot fly larvae

	Methyl Paraben
	2.1g
	
	

	Water
	1000ml
	No. of Replications
	2


PROCEDURE

i) 1 g sample thoroughly mixed with 9 ml. of sterile saline.  This solution is heat treated at 65oC (Water bath) for 45 minutes and incubate at rotary shaker for 2 hrs. at room temp.

ii) Then centrifuge this sample at 12,000 RPM for 10 minutes.

iii) This suspension is serially diluted (1:10) to 10-6 dilutions

iv) Liquid diet 200g. for each replicate is placed in trays/beakers.

v) 5ml of heat treated culture supernatant (10-6) is poured on diet.  Let it solidify at room temp.  For control, use 5ml of sterile water

vi) 2 days old House fly larvae (50) in each replicate i.e. two replicate each for sample and control and cover with wire mesh/clot.

vii) Incubate the trays at 25oC + 2oC till emergence.

viii) After 24 hours, just put 5g wheat bran in each tray on the top (on 8th to 10th day).  On adult emergence freeze the trays for 2 hours to count  the adults and % mortality may be calculated as :-


% Mortality = (100 – Number of Normal Adults). 
Appendix – V

Quantification of Bt endotoxin using ELISA Technique

The Cry1Ac Bt-Quant is an ELISA kit, which facilitates a precise quantification of Cry1Ab or Cry1Ac, present in Bt based biopesticides. The kit is simple, cost effective and very reliable. It takes about 2 hrs for completion of one set of ELISA assay. Each ELISA plate can be used for 96 samples (including four wells for standards and two for blank). Depending on the capabilities of a laboratory hundreds of samples can be processed in a single day. ELISA plate reader is a requirement for use of the kit.   

Materials 

1. 96 well ELISA plate coated with antibody (Store refrigerated).  

2. Calibrated standards
3. Substrate (Store refrigerated).

4. PBST (10x) Dilute it before use. 

5. IgG-conjugate (Store refrigerated).

6. Stop Solution (ready to use)

Procedure

1. Grind the sample into a fine solution with 0.5 ml sample extraction buffer 

2. Centrifuge the sample at 10,000 rpm (optional)

3. Prepare serial dilutions of the standards provided, for a range between 0.01 to 0.5 ppm.

4. Pipette out 50 (l of antibody-conjugate into each well.

5. Add 50 (l (microliter) of the sample into each well of the ELISA plate. 

6. Pipette 50 (l of each of the standard solutions into the wells of a particular column. Pipette out buffer only in one or two wells of the ELISA plate to maintain blanks.

7. Incubate for 1 hour at room temperature, preferably in a humid chamber.

8. Wash the plate with wash buffer (PBST) 3 times and empty wells.

9. Add 50 (l substrate to each well. Incubate for 20-30 minutes. Blue color develops in positive samples. 

10. Add 40 (l stop solution to each of the wells. Positive samples turn yellow

11. Read absorbance at 450 nm.

Calculations for ELISA to quantify Cry1Ac

Example

Weight of sample 


= 68 mg

Buffer quantity


= 500 μl

Crush the sample thoroughly

50 μl was pipetted into each well

Standards

1 ppm

(1 μg Cry1Ac per 1000 μl)

0.2 ppm
(200 ng Cry1Ac per 1000 μl)

0.04 ppm
(40 ng Cry1Ac per 1000 μl)

0.008 ppm
(8 ng Cry1Ac per 1000 μl)

	Standards
	Cry1Ac quantity

	
	1 ml (1000 μl)
	100 μl
	50 μl

	1 ppm
	1000 ng
	100 ng
	50 ng

	0.2 ppm
	200 ng
	20 ng
	10 ng

	0.04 ppm
	40 ng
	4 ng
	2 ng

	0.008 ppm
	8 ng
	0.8 ng
	0.4 ng


50 μl was pipetted into each well, hence each well contains the following amount of Cry1Ac

Results

	
	Standards
	
	
	
	

	
	Cry1Ac ng/well
	O.D
	
	
	

	
	50
	1.6
	
	
	

	
	10
	0.44
	
	
	

	
	2
	0.22
	
	
	

	
	0.4
	0.17
	
	
	

	
	0
	0.11
	
	
	

	Steps
	
	
	1
	2
	3

	Samples
	Sample weight in mg
	O.D
	ng/well
	ng/sample
	ng/gm

	1
	68
	0.67
	18.1
	180.7
	2657

	2
	72
	0.12
	-0.8
	-8.3
	0

	3
	54
	0.98
	28.7
	287.2
	5319

	4
	48
	1.12
	33.5
	335.3
	6986

	5
	77
	0.88
	25.3
	252.9
	3284

	6
	82
	0.76
	21.2
	211.6
	2581

	7
	59
	0.65
	17.4
	173.8
	2946

	8
	49
	0.11
	-1.2
	-11.8
	0

	9
	55
	0.74
	20.5
	204.7
	3723

	10
	62
	0.82
	23.2
	232.2
	3746


To construct the standard curve, use INSERT – CHART – XY (SCATTER) – trendline –options to obtain regression equation. (Please see EXCEL spread sheet)

Regression equation with standard

y = bx + a

y = 0.0291x + 0.1442

y represents O.D (optical density or absorbance)

x represents amount of Cry1Ac 

b represents slope

a represents constant

Step 1. Use formula to derive x =(O.D-a)/b to get ng/well

Step 2. Multiply the value of ng/well with 10 (because 1/10th of the sample was pipetted into each well)

Step 3. Calculate ng/gm using the following formula

 = (ng/sample x 1000)/weight of sample
Notes 

1 g (gram) = 1000 mg (milligram)

1 mg (milligram) = 1000 μg (microgram)

1 μg (microgram) = 1000 ng (nanogram)

1 L (litre) = 1000 ml (millilitre)

1 ml (millilitre) = 1000 μl (microlitre)

1 μl (microlitre) = 1000 nl (nanolitre)

ppm = parts per million (1000,000)

1 mg in 1 litre = 1 ppm

1 mg in 1 kg = 1 ppm 

1 μl in 1 litre = 1 ppm
(The Bt quant kit available with Head, Divn of Plant Protection, Central Institute for Cotton Research, PB No 2, Shankar Nagar PO, Nagpur 440 010)
Annexure-1.1
UNDERTAKING BY MANUFACTURERS OF MICROBIAL PESTICIDES

I,-------------------------------------,aged-------years, s/o-------------------------------------------, R/o-----------------------------------------------and-----------------------------------------of  M/s.-------------------------------------------------------------------------------Registered Office at----------------------------------------------------------do hereby undertake as follows:

(y) That the product----------------------------------------------------based on--------------------, Strain-----------------------------, manufactured by M/s.--------------------------------and /or imported by M/s……………………………………..does not contains any genetically modified organism (GMO) .

(z) That I/We shall abide by the provisions contained in the International Plant Protection Convention with regard to the import of this product. 

(aa) That I/We shall abide by the provisions in context of International Standards for Phyto-Sanitary Measures-Code of Conduct for the import and release of exotic biological control agents of the International Plant Protection Convention (IPPC), FAO, Rome.

(ab) That I/We shall provide the samples of our---------------------------------product as and when desired by the competent authorities of Government of India for verification.

(ac) That I/We further undertake that in the event of the above product having proved otherwise by any competent authority and resulting in environmental damage, I/We shall inform the Central Insecticides Board and Registration Committee, the relevant authorities for Manufacturing Licensing, Pollution Control and of appropriate District/State/National Level and shall comply with the directions/decisions from them.

(ad) That my/our above undertaking is true, and no portion is false and I have concealed nothing relevant to the above matter. 

                                                              Signature:

              Date_________                                                          Name---------------------------

                                                                             Designation--------------------

Place:----------------                                                            Seal of the Company--------
Annexure-A
Guidelines for minimum infrastructure facilities to be created by the manufacturers of microbial biopesticides (Antagonistic fungi, Entomopathogenic fungi, Antagonistic bacteria, Entomotoxic bacteria).

	Sl.No.
	MANPOWER REQUIREMENT



	1
	Quality Control Biologist

	2.
	Sufficient personnel to supervise production, maintenance, stores etc. 

	
	GENERAL REQUIREMENT



	1.
	Production, Mixing & Drying Room and Formulation Unit for Antagonistic fungi/ Entomopathogenic fungi

	2.
	Inoculation, Fermentor, & Sterilization  Room and Formulation unit for Antagonistic bacteria/ Entomotoxic bacteria.

	3.
	Packaging and storage room

	4.
	Quality Control laboratory

	5.
	Protective clothing

	6.
	Respiratory devices

	7
	First Aid Measure

	8.
	Waste disposal arrangement in compliance with Pollution Control norms

	
	PLANT EQUIPMENT REQUIREMENT

	1.
	Plant fermentor with all accessories

	2.
	Steam Boiler 

	3.
	Chilling plant

	4.
	Air compressor

	5.
	RO/ Softner (water treatment plant)

	6.
	Distillation Unit

	7.
	Micro centrifuge

	8.
	Magnetic stirrer 

	9.
	300 and 160  Sieves

	10.
	Electronic Weighing Balance

	11.
	Blender/Homogenizer

	12.
	Vortex

	13.
	Vibro-screen

	14.
	Autoclavable bag

	15.
	Large air tight container

	16.
	Pouch sealing machine

	17.
	Box strapping machine

	18.
	Racks and cabinet

	
	LABORATORY EQUIPMENT/ INSTRUMENT REQUIREMENT

	1.
	Autoclave

	2.
	Water bath

	3.
	Shaking incubator

	4.
	Refrigerator

	5.
	Thermo hygrometer

	6.
	U. V. light

	7.
	BOD Incubator

	8.
	Hot Air oven

	9.
	Laminar Flow

	10.
	pH meter

	11.
	Balance (2-3 decimal places)

	12.
	Vacuum pump

	13.
	Hot plate 

	14.
	Deep freezer

	15.
	Spirit

	16.
	Microscope and all accessories 

	17.
	Glassware viz. Conical Flasks, Test tubes, Beaker etc.

	18.
	Petri dishes

	19.
	Titanium inoculating needles

	20.
	Pipette fillers

	21.
	Pipettes (0.1 ml to 20 ml)

	22.
	Haemocytometer

	23.
	Colony counter


Note:
 These are the general requirements of minimum infrastructure to be created by the manufacturers.  However, for specific microbial biopesticides formulation(s) and their quantum of production, requirement of manpower, space, equipment/ instrument may be needed.  

Annexure-B

Guidelines for minimum infrastructure facilities to be created by the manufacturers of Baculoviruses (NPV, GV).
	Sl.No.
	MANPOWER REQUIREMENT



	1
	Quality Control Biologist

	2.
	Sufficient personnel to supervise production, maintenance, stores etc.

	
	GENERAL REQUIREMENT



	1.
	Post culture production room with temperature and humidity control

	2.
	Moth ovi-position room with temperature and humidity control

	3.
	Production room with temperature and humidity control

	4.
	Diet preparation room

	5.
	Virus processing lab.

	6.
	Quality control lab.

	7.
	Formulation unit

	8.
	Cold storage

	9.
	Washing and sterilization facility

	10.
	Stores room

	11.
	Protective clothing

	12.
	Respiratory devices

	13.
	First aid measures. 

	14.
	Waste disposal arrangement in compliance with Pollution Control norms




	
	EQUIPMENT/INSTRUMENT REQUIREMENT

	1.
	Diet preparation machine (mixer) 

	2.
	Diet dispenser.

	3
	Multi channel pipette 

	4.
	Vacuum pump with an aspirator 

	5.
	Blenders

	6.
	Multipurpose centrifuges

	7.
	B.O.D. incubator or an incubator room or an environmental chamber 

	8
	Scale balance

	9
	Digital balance

	9.
	Haemocytometer  shallow depth Counting chamber 

	11.
	Hot air oven.

	12.
	Compound research microscope.

	13.
	Zoom microscope.

	14.
	Vortex mixers

	15.
	Tally counters 

	16.
	Electric stove.

	17.
	Autoclave

	18.
	Shaker.

	19.
	Water distillation unit.

	20.
	Air conditioners

	21.
	Humidifiers

	22.
	Oviposition iron cage 

	23.
	Washing machine 

	24.
	Racks and cabinet

	25.
	Refrigerators


Note:
 These are the general requirements of minimum infrastructure to be created by the manufacturers.  However, for specific baculovirus formulation(s) and their quantum of production, requirement of manpower, space, equipment/ instrument may be needed.  

Annexure-C

Guidelines for minimum infrastructure facilities to be created by the manufacturers of botanical biopesticides (Pyrethrum, Azadirachtin, Cymbopogon etc.) 
	Sl.No.
	MANPOWER REQUIRMENT


	1.
	Quality Control Botanist

	2.
	Sufficient personnel to supervise production, maintenance, stores etc.

	
	GENERAL REQUIREMENT



	1.
	Extraction room

	2.
	Production room

	3.
	Formulation unit

	4.
	Packing and storage room

	5.
	Quality control laboratory

	6.
	Protective clothing

	7.
	Respiratory devices

	8.
	First aid measures

	9.
	Waste disposal arrangement in compliance with Pollution Control norms



	
	PLANT EQUIPMENT/INSTRUMENT REQUIREMENT

	1.
	Phase separation vessels

	2.
	Decanter 

	3.
	Mixing vessels with stirrer

	4.
	Centrifuge

	5.
	Soxhlet apparatus

	6.
	Electric oven with thermometer

	7.
	Chemical measuring cylinders

	8.
	Chemical transfer pumps

	9.
	Filter pressure pump 

	10.
	Measuring cans

	11.
	Electric weighing machine

	12.
	Counter scales

	13.
	Filtration assembly

	14.
	Water distillation unit

	15.
	Wrist action shaker

	16.
	Blender 

	17.
	Vortex

	18.
	Large air tight containers

	19.
	Material filling trays

	20.
	Storage tank

	21.
	Filling machine

	22.
	Sealing machine

	23.
	Packing accessories

	
	

	
	LABORATORY EQUIPMENT/INSTRUMENT REQUIREMENT

	1.
	HPLC System

	2.
	pH meter

	3.
	Spectrophotometer

	4.
	Refrigerator

	5.
	Thermometer 

	6.
	Microscope 

	7.
	Autoclave

	8.
	U. V. Lamp

	9.
	Abel flash point Apparatus

	10.
	Incubator

	11.
	Glassware viz. Conical Flasks, Test tubes, Beaker, Separating funnel, Funnels, Glass tubes, etc.

	12.
	Pipette fillers

	13.
	Pipette

	14.
	Burette

	15.
	TLC apparatus & accessories

	16.
	Micro-syringes


Note:
These are the general requirements of minimum infrastructure to be created by the manufacturers.  However, for specific botanical biopesticides formulation(s) and their quantum of production, requirement of manpower, space, equipment /instrument may be needed.  
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