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Summary 
Regulatory management of bio-pesticides through registration is one of essential component to the sustainable development of bio-pesticides. In order to help countries improve capacity of bio-pesticide, the APPPC in collaboration with Chinese Ministry of Agriculture through Institute for Control of Agrochemicals (ICAMA), China, to organize a regional training workshop on registration of bio-pesticides, which was convened from 15-19 August in Wuhan, China. The workshop aimed at enhancement of the bio-pesticide regulatory management in Asian countries through improvements of knowledge and capability of registrations by providing operational references of registration with practical experiences in this field. More than twenty participants from Bangladesh, Cambodia, China, DPRK, India, Laos, Malaysia, Mongolia, Myanmar, Nepal, Philippines, Sri Lanka, Timor-Leste, Thailand and Pacific participated in the workshop.

The workshop provided an opportunity to exchange the updated status of bio-pesticide registration in participating countries through country report on update development in participating countries. It enabled the participants to better understand progressive developments, existing gaps and constraints. It was observed that there is a lack of specified registration regulations for bio-pesticides in many countries and some regulations are not updated timely. The country capacities in management of bio-pesticides are dynamic. Data requirements and registration procedures are diverse from country to country.

During the workshop eight experts from China kindly shared their experiences and technical knowledge with participating countries by facilitating in various sections of the workshop.  Operational stepwise procedures with the main elements of registration data requirements (chemistry data, toxicological data, residue data and environmental data), drafting protocols for efficacy test of bio-pesticides, which are currently applying in the country, were shared in details at various sessions. It is hoped that such approach will be value added to the promotion of realistic regulatory management of bio-pesticides in the region in addition to the existing various guidelines. Group discussion on several technical areas (i.e. as data requirement, bio-efficacy tests) identified the essential elements of the requirements.  

Meanwhile the workshop discussed a way forward toward to potential harmonization of data requirement for the registration through collaboration, sharing resources as well as information exchanges to enhance participating countries’ bio-pesticide registration and management schemes to make them more effective, efficient and transparent. It is hoped that enhancement of capacity in regulatory management of bio-pesticides may contribute to the sustainable development of bio-pesticides with its ecofriendly nature, constructive public support policies, increasing public awareness and the significant roles in integrated pest management in participating countries in the region.
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Report
1. Opening ceremony 

Dr. Piao Yongfan, Senior Plant Protection Officer of FAO and Executive Secretary of APPPC welcomed all participants on behalf of FAO. He explained the importance of bio-pesticides in agricultural production. He noted that strengthening the harmonization of pesticide management, and in particular registration, is very important. The training workshop on registration of Bio-pesticides was a very good opportunity for Asia Pacific countries to share experiences and upgrade skills and knowledge. Dr. Piao also thanked the MOA and ICAMA, for the strong support to APPPC and wished the participants a fruitful meeting.
Mr. Chen Youquan, Deputy Director General of Plant Production Department of the Ministry of Agriculture (MoA) provided a warm welcome to all participants from 15 countries. He noted that the Chinese government has always been attaching great importance to the management of pesticide production and safe use. China hopes to help relevant countries to improve pesticide detection infrastructure, build capacity of pesticide risk analysis, provide technical assistance, train professional talents, share management experience and establish mechanisms and procedures of registration and review. China wish to further strengthen cooperation and exchanges between MoA and pesticide authorities of countries in Asia and the Pacific, thus realizing joint progress and common development in advancing the Belt and Road development strategy. 

Mr. Zhou Puguo, Director General of the Institute for the Control of Agrochemicals of the Ministry of Agriculture (ICAMA) of the People's Republic of China welcomed representatives to the workshop. He expressed his appreciation to the Asia and Pacific Plant Protection Commission (APPPC) for selecting China as a host country and support in organizing this workshop. China is a major producer, user and exporter of bio-pesticide. With the attention and help from FAO/APPPC and other international organizations and the support and participation of countries in Asia and the Pacific region, China could constantly improve its pesticide registration management, in particular bio-pesticide registration management. He believed this workshop is a valuable opportunity for study and exchange; and he hoped that, with the guidance from FAO/APPPC, countries should learn from each other, reinforce each other, and make efforts for the coordinated and consistent development of pesticide registration management in Asia and the Pacific region.

Ms. Wang Hongling, Hubei Provincial Department of Agriculture, welcomed the bio-pesticide registration officials from various countries in Asia-Pacific region to the workshop in Wuhan. She introduced the geography, climate and agricultural production, especially the R&D, production and application of bio-pesticide in Hubei province. She wished all participants a productive and successful workshop and a nice stay in Wuhan.
2.
Bio-pesticide (pesticide) registration  
2.1 
Current status of bio-pesticides registration in  participating countries 
Participants from Bangladesh, Cambodia, India, DPRK, Laos, Malaysia, Mongolia, Nepal, Myanmar, Philippines, Thailand, Timor-Leste, Viet Nam and China shared their information and experience on Bio-pesticide registration. 
In Malaysia, one pesticide would be registered as bio-pesticide must contain a microbial (microorganism) active ingredient (bacteria, fungi, viruses and entomopathogenic nematodes, protozoa) or botanical/plant extracts and cannot contain a conventional chemical active substance. For the purpose of bio-pesticide registration in Malaysia a minimum requirement is elaborated in Guidelines 
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/2016. The registration authority will take into account the following factors while evaluating the pesticide product for registration: intended use of the pesticide product and the consequences on expected routes of exposure, climatic and geographic characteristics of the registering country, the nature of the proposed product, equivalence determination, data access and work sharing and the scientific relevance of the test. Twenty-nine (29) microbial products, eight (8) botanical/plant extract products and one (1) natural product are registered in Malaysia right now. 
In Philippines, the bio-pesticide regulation is harmonized with the ASEAN Guidelines on the Regulation, Use and Trade of BCA’s and regulation  policies of Fertilizer and Pesticide Authorities. A tiered system is proposed for bio-pesticide registration. Tier 1 constitute the ‘minimum’ or basic requirements, biological/chemical characteristics, toxicological evaluation, Bio-efficacy, packaging and labelling are required. Residue data, human health exposure, environmental fate and effects data are required in tier 2. 
In India, bio-pesticides include microbial pesticides (Antagonistic fungi and bacteria, entomopathogenic fungi, viruses) and plant origin pesticides. These data pertaining to chemistry, bio-efficacy, toxicity, packaging and labelling are required for bio-pesticide registration. Total combined bio-pesticide production is just enough to meet the requirement of 4% of arable land of Indian agriculture and huge gap exists in demand and supply of quality products. Therefore, it is a good opportunity to develop bio-pesticide.  The Indian government makes effort to promote bio-pesticides by simplification of registration guidelines, priority of application and permission of commercialization during provisional registration. 
In China, following groups of pesticides were treated as the non-conventional pesticide and get exemptions of some tests or data:

-
Microbial pesticides (bacteria, fungi, protozoa, algae and viruses)

-
Biochemical pesticides (semiochemicals including pheromones, natural plant/insect growth regulators, plant resistance inducer and enzyme/vitamin, etc)

-
Botanical pesticides

-
Natural enemy (predatory insects, predatory mites, macroscopic parasites and nematode)

In compliance with the Regulation on Pesticide Administration, bio-pesticide should be registered so that the performance of bio-pesticide in the field should be demonstrated and the potential risk to human and environmental safety of bio-pesticide need to be assessed by regulatory authorities. 1,254 bio-pesticide products were registered by end of 2015 in China, which involve 487 microbials, 522 bio-chemicals, 214 plant extracts and 4 natural enemies. 

2.2 
Current situation of biological control in China 
Biological control is actually the core of ecological pest management, which employs tactics that have existed in natural ecosystem for thousands of years in China. Application scope of biological control in China consists of conservation of natural enemies, microbial, botanical, other bio-pesticides, insect pheromones. Three successful cases in China were also presented to the participants. Case1: Sustainable management of locust & grasshoppers through ecological & biological control.  Case2: Mass rearing and release of Trichogramma for controlling corn borers in northeastern China. Case3: Mass rearing and release of ladybirds, lacewings and Orius bugs in greenhouses for controlling aphids
2.3 
Overview of pesticide registration in China 
Prior to the sections of bio-pesticide registration, an overview of pesticide registration in China was provided. The pesticide life circle management system was established in China, which encompassed pesticide registration, manufacture, marketing, application and reevaluation. Ministry of Agriculture (MoA) is in charge of pesticide registration management. ICAMA is responsible for the detailed technical evaluation for pesticide registration.
There are four pesticide registration stages in accordance with Pesticide Administration Regulation, which are field efficacy test permission, temporary registration, full registration and registration renewal. In terms of the data requirement for pesticide registration, the applicant should submit those chemistry, toxicity, efficacy, residue and environmental effect data and other relevant information. The data should be generated by these laboratories certificated by MoA or is mutually accepted by GLP data. 
The pesticide registration application goes through data completeness check, technical evaluation, Pesticide Registration Committee review, public comments to confirm the quality, effectiveness and safety of pesticide product and then approved by the MoA. The risk assessment methodology is applied within the pesticide registration evaluation gradually in recent years. 

Total of 34,315 pesticide products were registered in China by the end of 2015, which related to 661 active ingredients. There are 2,232 pesticide manufacturers, which including 2,127 of domestic manufacturers and 105 of overseas manufacturers. 
2.4 
Data requirements for bio-pesticides registration
2.4.1 
Chemistry data requirement 
The practice on data requirement for bio-pesticide registration in China was shared with participants. Difference between bio-pesticide and chemical pesticide was explained, and the data requirements for biological products registration was introduced (including identity, manufacturing process, physical and chemical properties, batch analysis report, specification, quantification methods and validation, supporting data to establish the specification (QC data), and other information).

2.4.2 
Efficacy data requirement
The efficacy data requirement for bio-pesticide registration in the country was introduced. It was noted that the general requirement of efficacy data includes value assessment, efficacy trial reports (laboratory reports and field trial reports), resistance study reports, other information and summary. However, for bio-pesticide registration, the resistance study reports can be exempted, and treatments in efficacy field trial are different from chemical pesticide.

2.4.3 Toxicological data requirement
The toxicological data requirement for bio-pesticide registration was described in details. In general, toxicological data includes acute toxicity, subchronic toxicity, neurotoxicity, genetoxicity, reproduction toxicity, teratogenicity, chronic toxicity, carcinogencity, metabolism and ADI. It was highlighted that data requirements are not the same for every type of pesticide, but will depend on the pesticide group (e.g. a chemical or microbial product). For bio-pesticide registration, some data can be exempted, however, basic data still needed to guarantee safety. If it is difficult to produce TC/TK, formulation can be used for TC/TK’s toxicological tests. The data requirements for chemical pesticide, microbial, botanical and biochemical were introduced respectively. ICAMA has built the China operator risk assessment module (COP-Risk) and residential risk assessment module on indoor- use mosquito coil, vaporizing mat and liquid vaporizer (CML) for health risk assessment. The principles, methods and modules of health risk assessment were also presented.

2.4.4 Residue data requirement
The residue data requirement for biochemical pesticides is as same as that for chemical pesticides. The residue data is necessary if the pesticide is toxicological relevant for microbial pesticides and botanical pesticides in China. 
Food safety is one of the most important issues in countries in the region. China has issued national food standard-maximum residue limits for pesticides in food (GB 2763-2014) in which 3,650 MRLs related to 387 active ingredients and 284 crops or foods (groups) are involved. China has launched a mega project to accelerate pesticide MRLs setting, i.e. 10,000 MRLs in agricultural commodities would be established by 2020 and residue analysis methods development.

2.4.5 Environmental data requirement 

The overall aspects pertaining to environmental protection goals, pesticide environmental risk assessment and data requirements for pesticide registration were highlighted. Guidance on environmental risk assessment for pesticide registration (NY/T 2882-2016) had been issued recently in China. 
Based on the definition of biochemical pesticide (no direct toxicity and natural structure) avian acute oral toxicity, honeybee acute oral toxicity, fish acute toxicity and daphnia acute toxicity data were required for registration. However, the data requirement is same as chemical pesticide if one of those data indicate moderate or more toxic.
In general, the data requirement for bio-pesticides is as same as that for chemical pesticide for botanical pesticide. However, the data requirement is identical with biochemical pesticide if botanical pesticide conform to the definition of biochemical pesticide.
For microbial pesticide tiered data requirement applied since its distinctive environmental risk assessment methodology. These effect data on birds, honeybee, silkworm, fish and daphnia at maximum hazard dosage level are required to determine the LD50/ID50 in first tier. In higher tier the expression in the environment compartment data is required, if a significant effect was identified in the first tier study. ICAMA is developing the environmental test guideline for microbial pesticide and will be issued at the end of this year or early 2017.

 
2.5 
Draft protocol for efficacy test of bio-pesticides
A presentation on efficacy test protocols for bio-pesticides provided valuable references to the participants. There were 210 standards for the pesticides efficacy test in China, which including 148 National Standards & 62 Agricultural Standards. It was noted that the test facility should be certified by MoA and follow the Good Experimental Practice (GEP). Key points of efficacy trial protocol, including experimental conditions, application of treatment, mode of assessment, recording and measurements, results/reporting were demonstrated in detail. 
In general, a series of trials (6-8 for major pests and on a major crop and 2-6 for minor uses) should be carried out in different locations with distinct environmental conditions over a period of at least 2 years or 2 growing seasons. Test product(s), reference standard product(s) and untreated control are to be arranged in a randomized block design or any other statistically suitable design. 

It was noted that the net plot size should be an optimum plot size (15-20 m2). However this will depend on the type of crop/pest and disease/product under study and location of trial (pheromone need much bigger plot). For perennial trees, the net plot size should be 2 trees/plot for big trees and 4 trees/plot for small trees.

2.6 
Draft protocol for efficacy test of pheromones

Prior to the draft protocol for efficacy test of pheromones, general knowledge of insect pheromone, application of semiochemicals in the IPM, toxicity of semiochemicals and its products, ecological and environmental assessment, effect of biotic and abiotic factors and control efficiency were introduced. 

Several parameters such as attractiveness (mass trapping, attract-kill) or disrupting efficacy (mating disruption), longevity of pheromone lure/bait/dispenser, action range and control efficacy should be considered in protocol for efficacy of pheromones
It is necessary that 6 treatments (trap with pheromone lure) and 6 controls (trap without pheromone lure) are designed for the attractiveness test of pheromone lures. Setup the traps in the period of adult eclosion and at least 30m of distance between each trap. Test location is determined depends on the host plant distribution of test pest species. Count the number of insects caught in each trap and statistically compare the difference between treatments and controls (t-test between means).
The longevity test of pheromone lures also setup the traps in the period of adult eclosion and approximate 10m of distance between traps is necessary.  Three (3) traps (with pheromone lure) are setup at the start point and then add 3 traps in every week.  Test locations are selected depends on the host plant distribution of test pest species. Statistically compare the difference between means placed at different time (Duncans multiple-range tests) to determine the longevity of pheromone lures.
It is desirable that 3 treatments and 3 controls are designed in the field efficacy test for pheromones and minimum 6-10 ha per treatment/control at one location and 500m of distance between each treatment. In terms of the target pest species set the height of trap/bait/dispenser. The test should perform before eclosion of winter generation. Statistically compare the difference between treatments and controls. 
3. 
Discussion 
Participants were divided into two groups to discuss data requirement and draft protocol of efficacy test for bio-pesticide registration. The conclusions of each group discussion were presented by the group facilitator respectively. 
Group A : Malaysia, Thailand, Cambodia, Laos, Myanmar, Philippines (facilitator), Viet Nam, Timor-Leste, China.
Group B : India (facilitator), Sri Lanka, Bangladesh, Nepal, Mongolia, DPRK, China.
3.1        Data requirement for bio-pesticide registration 

The ASEAN guidelines on the regulation, use, and trade of biological control agents (BCA), FAO regional guidelines on registration of bio-pesticides and the Manual on development and use of FAO and WHO specifications for pesticides were referred  at the discussion on data requirement for bio-pesticide registration.
During the discussion, participants compared the requirements of their own country with each other. The results showed that all countries have similar lists of requirements along with some differences. All participants agreed that the aspect of harmonization in data requirement could be reflected in a “minimum” data requirement. In general, data requirement for bio-pesticide registration should consist of biological and chemical characteristics, toxicological evaluation, bio-efficacy, processing, packing, and labeling, residue data, human health exposure/environmental fate and effects data, and additional data if necessary. 
The most obvious difference was about the bio-efficacy since different country size, climate zones 
and geographic conditions between countries.  In China, it requires a series of trials (4 regions and 2 years or 8 regions in 1 year, totally 8 trials for insecticide and fungicide; 5 regions and 2 years or 10 regions in 1 year, totally 10 trials for herbicide). In India, field trials in 3 climate zones and 2 years are required. In Thailand and Bangladesh, field trial requires 2 regions and 2 years study.

3.2 Efficacy test protocol
Group A

During the discussion, participants focused on the key points of efficacy trial protocol, including experimental conditions, application of treatment, mode of assessment, recording and measurements, results/reporting. For microbial and botanical, all participants agreed that the net plot size should be an optimum plot size (15-20 m2), however this will depend on the type of crop/pest and disease/product under study and location of trial; for pheromone, the net plot size should be at least 1 ha. For perennial trees, the net plot size should be 2 trees/plot for big trees and 4 trees/plot for small trees. 

Group B

Participants focused on the comprehensive and essential elements of efficacy trial protocol for bio-pesticides, including objective of trial, information on pest (emergence), pesticide and crop, application pattern (time & frequency of application, dosage & volume of use), trial conditions (soil, climate, geography, etc.), design layout of the trial, assessment and recording of the results. 
4. 
Field visit 
Participants visited the National Biopesticide Engineering Technology Research Center (NBERC) and Wuhan KERNEL Bio-Tech Company.

Dr. Yang Ziwen, Head of NBERC introduced the main research field of NBERC. He explained the exploration of microbial resource, lead discovery and development of new biopesticide; integrated biological solution for crop healthy cultivation irrigation system based on biological liquid fertilizer; core technology in microbial circulation agriculture and high-value vertical farming system.  He also gave examples on biological solution and products, such as potato late blight in Thailand, citrus Huanglongbing in Guangdong. Participants visited the analysis and testing lab, biocatalysis & biotransformation lab, insects rearing lab.

Dr. Liu Huamei, Technical Deputy General Manager of Wuhan KERNEL Bio-Tech Company introduced the profile of KERNEL, 4 key products (Bacillus Thuringiensis, Validamycin, Bacillus sublitis, Paenibacillus polymyxa), marketing and application of the products. Participants visited the insects rearing lab, chemical analysis lab, bioassay lab, biological analysis lab, production site, fermentation workshop, mid-trial workshop, down-stream processing workshop, and the end
product warehouse.

5. 
Closure of the workshop 
Mr. Yan Duanxiang, Deputy Director General of ICAMA expressed his appreciation to the APPPC for giving ICAMA the opportunity to support this workshop. He said that many Asian countries have faced the same challenges in pesticide use, registration and supervision. On the other hand, there are big differences in each country on country size, geographic conditions, agricultural circumstances, pesticide registration management, etc. Therefore, Asian countries should work together and make efforts to improve pesticide management level. ICAMA would like to share the achievements with countries in the region on pesticide management, policy development, data requirements, evaluation, market inspection and international trades on pesticides, and would like to provide necessary technical assistance to countries if necessary. He welcomed all of participants to visit ICAMA in future. 
Dr. Piao Yongfan highlighted that the importance of bio-pesticide in agricultural production and harmonization of bio-pesticide management in Asia-Pacific region. This training workshop provided valuable and important knowledge on bio-pesticide and reached its significant achievements on better understanding of bio-pesticide, improvement of capacity with regard to data requirement and evaluation for bio-pesticide registration. He stated that FAO/APPPC will seek more resources to support Asian countries to make progress in their registration capacity and strengthen the management for bio-pesticide. He also encouraged the corporation among countries either at bilateral or multilateral levels to share the expertise, and experiences and information concerned for enhancement of the harmonization on bio-pesticide management in future. He, again, thanked the Chinese government, ICAMA and Hubei Province for their valuable supports toward this workshop. 
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	15th August, Monday

	Time
	Activities 
	Host

	09:30-10:10
	Opening Ceremony

Opening Remarks by Dr. Piao Yongfan, Secretary of APPPC

Opening Remarks by Mr. Chen Youquan, Department of Crop Production, MOA, China

Opening Remarks by Mr. Zhou Puguo, ICAMA, China

Opening Remarks by Ms. Wang Hongling, Hubei Provincial Department of Agriculture, China
	Dr. Piao Yongfan

	10:10-10:30
	Overview of pesticide registration in China by Dr. Shanweili, ICAMA, China
	Ms. Zhang Wei

	10:30-11:00
	Group Photograph/Coffee break
	

	11:00-11:30
	Overview of Bio-pesticide registration in China 

(Microbial/Plant extract/Pheromone) by Dr. Yuan Shankui, ICAMA, China
	

	11:30-12:00
	Current situation of biological control in China by Dr. Yang Puyun, NATESC, China
	

	14:00-16:00
	Presentation of  the current situation of  bio-pesticide registration  in each country (20 min./country)   
	

	16:00-16:15
	Coffee break
	

	16:15-17:30
	Presentation of the current situation of  bio-pesticide registration  in each country(20 min./country)   
	

	16th August, Tuesday

	09:30-10:15
	Chemistry data requirement for bio-pesticide registration

by Ms. Song Junhua, ICAMA, China
	Dr. Yuan Shankui

	10:15-10:30
	Coffee break 
	

	10:30-11:15
	Efficacy data requirement for bio-pesticide registration

by Ms. Zhang Nan, ICAMA, China
	

	11:15-12:00
	Toxicological data requirement for bio-pesticide registration by Dr. Tao Chuanjiang, ICAMA
	

	14:00-14:45 
	Environmental data requirement for bio-pesticide registration by Ms. Qu Mengmeng, ICAMA
	

	14:45-15:30
	Residue data requirement for bio-pesticide registration by Ms. Zhu Guangyan
	

	15:30-16:00
	Coffee break
	

	16:00-17:30
	Group discussion about data requirement for bio-pesticide registration by all members
	

	17th August, Wednesday

	10:00-10:45
	Draft protocol for efficacy test of bio-pesticides by Dr. Yuan Shankui, ICAMA, China
	Ms. Zhang Wei

	10:45-11:00
	Coffee break
	

	11:00-12:00
	Draft protocol for efficacy test of pheromones by Dr. Du Yongjun
	

	14:00-17:30
	Group discussion on drafting protocol of efficacy test for bio-pesticide registration by all members
	

	18th August, Thursday

Field Trip

	08:00-12:00
	Visit The National Microbial Pesticides Technology and Research Center
	

	14:00-17:00
	Visit KERNEL bio-pesticide company
	

	19th August, Friday

	10:00-11:30
	Discussion conclusion - Data requirement of bio-pesticide registration(Microbial/Plant extract/Pheromone)     by  Group leader
	Dr. Yuan Shankui

	11:30-13:00
	Closing workshop

Closing remarks by Mr. Yan Duanxiang, ICAMA, China

Closing remarks by Dr. Piao Yongfan, APPPC
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