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1. INTRODUCTION 

The Regional Workshop on Bio-botanical Pesticides was held from 

11 to 18 December, 1991 in Bangkok, Thailand. The workshop was 

organized by the UNDP/lJNIDOjRENPAP and was hosted by the Deparcment 

of Agriculture, Thailand. 

2. OBJECTIVES OF THE WORKSHOP 

Selertion/identif ication of pesticidal planL extracts and 

screening of their toxicological properties. 

Extraction/isolation of active principle of plant extracts 

and screening of their toxicological properties. 

Development of quality control methods and standardization 

procedure including chemical and bio-assay techniques. 

Development of facilities for the production of botanical 

pesticides and need based formulation development at the 

laboratory and pilot plant scale. 

Bio efficacy evaluation of the formulated products against 

pests of agricultural and public health importance. 

Development of manufacturing facilities for the production 

of Bacillus thuringiensis, Bacillus sphaericus etc. at 

laboratory and pilot plant level and isolation, 

identification, screening and large scale production of 

the selected microbes. 

Tailor made formulation development for biocidal materials 

and dev~lopment of suitable quality control methods and 

application technology. 
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3. The Workshop was attended 

the thirteen member countries of 

by 16 participants representing all 

the RENPAP (Regional Network on 

Pesticides for Asia and the Pacific) and Vietnam. Experts from GTZ 

(Deutsche Gesellschaft fur Technische Zusammenarbeit) GmbH, Germany, 

USDA (United States Department of Agriculture) United States of 

America, NRI (ODA) Natural Resources Institute (Overseas Development 

Administration) United Kingdom and CIRAD (Centre de Cooperation 

Internationale en Recherche Agronoaique pour le Di!veloppeaent), 

France took part. The Complete list of participants is given in 

annex - I. 

4. The agenda adopted by the workshop in given in annex - II. 

II. OPENING SESSION 

5. The Honourable Director General of 

Dr. Ampol Senanarong in his opening remarks 

Department of Agriculture 

appreciated the ettorts 

made by the UNIOOjRENPAP /UNDP in usage of pesticides and 

introduction of environment friendly pesticide products, the latest 

being the botanical and bio-pesticides. He offered assistance ~~ 

make the efforts of RENPAP/lJNIOO successful in the direction of 

promoting environmental protection measures through this well 

conceived programme. 

6. Kr. Kontri Rumakom Deputy Director General National 

Co-ordinator in his welcome address mentioned about the role of the 

National Coordinator Unit of the RENPAP in Thailand in organizing 

various programmes meant for the benefit of the member countries of 

the RENPAP in the Asia and the Pacific Region. 

7. Dr. S.P. Dhua, Regional Co-ordinator RENPAP made a brief 

presentation highlighting the objectives of the RENPAP and the 

various activities being carried out in the region to achieve the 

goal. He mentioned that the current phase of the pr.:>ject was an 

orientation towards strengthening the pesticide industry as a whole 

through a harmonized approach on p,ffluent treatment, pollution 

control, industrial safety, industrial hygiene, hazard management, 

waste recycling and formulation of e"vironment friendly pesticide 

• 



- 3 

formulations and bio-botanical pesticid~ usage as well as adoption 

of safer and more effective application technologies and all this 

directly or indirectly contributed to Integrated Pest Management. 

He mentioned that in order to put the project on a more sound 

footing, the Project Management co ... ittee decided to set up 

Technical Coordinator Units in countries offering to host by virtue 

of the 3vailability of infrastructural facilities and expertise. 

The Technical Coordinator Units to be hosted by the member coun~ries 

are as follows: 

Environment Protection, 

Safety - Indonesia. 

Effluent Control, Industrial 

Industrial 

Philippines. 

Hygiene and Occupational Health Safety 

Eco-Toxicology - Pakistan. 

Environmental Friendly Pesticide Formulation Technology/ 

Quality Control - India. 

Bio-Botanical Pesticides - Thailand. 

Pesticide Specification and Impurities 

Ingredients · Republic of Korea. 

in Active 

The setting up of these six Technical Coordinator Units has 

been completed utilizing the available infra-structural facilities 

and the expertise in the participating countries. The project would 

be providing training and consultancy services in the much needed 

specialized areas to meet the urgent requirements of the region 

adopting th~ TCDC (Technical Co-operation among Developing 

Countries) concept; this was considered to be most cost effective as 

with marginal su?port the selected Technical Coordinator Units could 

be developed into centres of excellence. These coordinating units 

are designed to meet the following requirements of the region: 
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Consultants in specialized fields. 

Organization of Vorkshops in identified areas. 

Organization of in-depth training facilities. 

Trouble shooting. 

Contributing to Integrated Pest Management 

The RENPAP Secretariat is maintaining a roster of experts to 

meet the needs of the member countries encompassing the entire 

spectra of pesticide production aarketing and control. 

8. Dr. Rama-Ericson, Co.mtry Director, UNIOO, Thailand highlighted 

the co ... itment of the UNIOO to nurture safety in the industrial 

production of pesticides and for preservation of the environment 

through various progra1111es like the RENPAP in the member countries 

of the Asia and the Pacific Region. He felt that the current 

workshop is very timely and appropriate as it would endeavour 

introduction of environment friendly bio-botanical pesticides and 

would go a long way in preserving the ec~systea and also contribute 

to Integrated Pest Management from the producers of Pesticides. 

III. Election of Chairman and Co-Chairman 

9. Dr.B.S. Parmar of India was elected chairman and Dr. G. Jilani 

of Pakistan co-chairman of the Botanical pesticide Section of the 

workr;op and Mr. U.Ketunuti of Thailand was elected chairman and Mr. 

GU !aggen of P.R. China Co-chairman of the Bio-pesticide Section of 

the Workshop. The following were designated as •~mbers of the 

drafting co1m1ittee. 

Botanical Pesticides. 

Mr. Nazari, Mr. Hossain, Dr. Parmar, Mr. Yazdi 
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Kr. Oroachi, Dr. Jilani, Kr. KW11&rsingha, 

Dr. Pitiyont, Kr. Maung 

Bio Pesticides. 

Kr. Baggen, Kr. Kyung, Kiss Damiati 

Dr. Kok, Mrs. Calumpang, Kr. Ketunuti, Kr. Trung 

IV Statment from the Member countries of the RENPAP 

10. AFGHANISTAN 

Afghanistan is an agricultural country and its economy depends 

on agriculture with an area of 65.22 million hectares. 

Approximately 55% of the land mass is agricultural land, of which 

only 20% is cultivable. At present, out of 7.91 million hectares of 

cultivable land less than 3 million hectares are under cultivation 

for annual and perenial crops. 

It has been estimated that 15-40% of the crops is lost due to 

pest infestation. It is of imaense importance to increase the yield 

per hectare by use of 

known biojbotanical 

plant protection agents,both synthetic and 

pesticides. Presently all the pesticide 

formulations are imported. 

In order to control the quality, distribution and use of 

pesticide! in the country the Nati >nal Pesticide Legislation has 

been enforced since 1988. 

In line with the Integrated Pest Management programme the 

Ministry of Agriculture and Land Reforms and FAO/UNDP jointly 

designed a project of "Development of Pesticide Registr~tion scheme 

AFG/86/008" in 1986. In spite of approval of the project document 

by FAO/UNDP authorities, FAO postponed its ~echnical co-operation 

due to the prevailing circumstances in the count~y. 
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It is hoped that starting of the above mentioned project 

facilities will enable the implementation of all provisions of the 

National Pesticide Legislation. Full operation of the Pesticid~ 

Analytical Laboratories will provide opportunities for 

identification of potential pesticide plant species found in 

Afghanistan and then feasibility studies for the production of 

botanical pesticides can be undertaken. 

11. RANGLADESH 

.Bangladesh is predominantly an agricultural country with three 

main rice seasons. The warm and humid climate during the most part 

of the year favours the proliferation of pests and diseases. About 

10-151 of the crops are damaged by pests and diseases. 

About 6,500 M.T. of pesticides are used annually. There are 

either produced locally or imported. Se.~ral formulated products 

and techni(al grade pesticides are imported in the country. So far, 

157 pesticide formulations are registered in Bangladesh. There are 

8 pesticide formulation plants. The pesticide business is in the 

private sector. The Pesticide Ordinance 1971 and its Rule 1985 are 

in force in the country to regulate the pesticide administration and 

quality control. 

The activities of Integrated Pest Management (IPM) were started 

in 1981 on rice and its activities have been now expanded upto 

Sub-districts by establishing IPM demonstraticn blocks. Government 

is considering to declare IPM as a National Policy and IPM Projects 

like (i) Development and application of IPM in vegetables and (ii) 

IPM in irrigated farming systems are being taken up. 

Salient research attainments in botanicals include the use of 

Neem (Azadirachta }ndica) se~d kernal extract against rice Hispa 

(Dicladispa armigera) with reduction of pest population by 25-36%; 

the leaf extract of Dhat11ra (Datura metel) (1:1 w/v) against grass 

hopper nymphs an~ field studies with Bankalmi (Ipomoea spiara), Neem 

(A.indica), Biskatali (Polygonum lydopiper) and Lantana (Lantana 
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caaara), Jute Hairy Caterpillar (Diacrisia obligua) on potted 

plant. Jute seeds treated with garlic paste at the rate of 12.5% 

wfv,seed basis showed bettP.r performance with regard to seed 

germination. It may find use as seed treatment in future. 

12. CHINA 

The total output of pesticides in China is 200,000 tons (a.i) 

and more than 160 products are produced. The main products are 

methaaidophos, dichlorvos, sulphur, carbendazim, nitrofen etc. 

Integrated Pest Management (IPH) was carried out on rice, 

cotton, wheat etc. The total area under the IPH is more than 16 

million ha. A well organized network of extension activities has 

been set up in the country for the purpose. 

Bio-botanical pesticides are used over 10 million ha.area each 

year. Several bio-botanical pesticides 

thuringiensis, Bacillus subtilis, Beauveria 

including 

bassiana, 

Bacillus 

Heliothis 

armigera NPV are in use. The Commercial products include 

Jinggangmycin, Polyoxin, Fubiqing, Biritine etc. Several new 

products such as Bacillus popilliec, Pieris rapae GV, Entomophthora 

frosenti etc. and techniques are under development. 

The quality control, 

bio-botanical pesticides, 

commercial 

management 

production of the 

of bio-botanicals, their 

reliable bioassa~ etc .. are the main problems encountered in the 

development of bio-botanical pesticides in China. 

The main methods that are practiced include the use of 

resistant crop varieties, healthy cultural practices, rational u~e 

of pesticides, use of tlcltural pest enemies etc. 

Pyrethrum and nicotine are the current major botanicals in 

production and use with an annual production of 50 and 40 metric 
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tonnes respectively. Lately, neem bastd products are reported to be 

in commercial use but cla~sified statistics is not available. Under 

the Integrated Pest Management programme, the Government controlled 

pest and surveillance stations (23 of the~) exist. Rapid Roving 

Surveys covering 25.36 and 34.36 (00,000 ha) were conducted during 

the 6th and 7th five year plans. There are four locust warning 

circles with 24 posts but since 1959, locust plague has not been 

reported. The plant and plant materials are monitored for import and 

export purposes. The biological pest control is receiving a serious 

attention through a well organized programme and dur~ng the 6th and 

7th five year plans, respectively. 266.23 and 3583.00 million 

parasites/predators were released through the various Government 

agencie~ only. Pesticides are well regulated to check their misuse 

as well as for quality control. Sixty two technical materials 

including 23 insecticides, 17 fungicides, 11 herbicides, 9 

rodenticides and fumigants and 2 plant growth regulators are 

manufactured. During 1989-90, about 85,000 metric tonnes of 

pesticides were consumed of which 1,389 tonnes were imported. 

There is a good prospect of using botanicals in India. 

Presently, neem, Azadirachla indica A. Juss is under development 

for commercial use. Specifications for neem based products are be in~ 

laid. Poor caw material base, lack of agro-technology, cost 

prohibitive products and technology, problematic product 

standardization, lack of a multispectram use base, inadequate 

research and development input, ill defined role in integrated pest 

management and unclear policy have been identified as the 

bottlenecks in the development and promotion of botanical pesticides. 

The biological pest control is operated through the prJgrammes 

of the government department, the Indian Council of Agricultural 

Research and the Commonwealth Institute of Biological Control. It is 

being experimented/ practiced for the control of important pests of 

several crops like cotton, rice, sugarcane, the oilseeds coconut, 

groundnut, castor and mustard, the pulse gram, tobacco, the 

horticultural crops citrus, grape, coffee and apple and vegetables 

tomato, cabbage, cauliflower, brinjal, okra and potato. 
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It is also finding application in the control of water hyacinth. 

Bacillus thuringiensis is an extensively used organism but 

reports on th~ dev.!lopment ~f resistance to some of its strains and 

the harmful effects of this organism on the rearing of silk worm 

moth in south India, are matters of concern. 

14. INDONESIA~ 

In the •Integrated Pest Management• (IPK), the pesticides are 

used in such a way so as to allow naturnl enemies of pests control 

insects in support of chemical agents. The use of pesticide need to 

be compatible with other methods of control. Principally, the IPH is 

meant to integrate all available techniques and consolidate them 

into one single programme to keep pest population below its 

threshold, and limit undesjLable effect to the environment, worker 

and the consumer. 

Realizing 

problems to 

that chemical 

human beings 

pesticides 

and the 

often create 

environment, the 

bio-botanical pesticides need to be considP.red seriously. 

serious 

use of 

The problems may arise in the development of bio-botanical 

pesticides and its formulation and some of these are: 

Culture and maintenance of the organism 

production 

disease development (possibility of secondary diseases 

host range identification 

storage stability 

quality control 
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analytical methods. 

In Indonesia, IPM has been declared as the National Policy and 

it has been successfully applied on rice and is being extended to 

other crops. This will pave the way for combining different methods 

to develop environmentally sustainable agricultural system where 

biological and chemical controls are carefully applied and monitored. 

15. IRAN (Islamic Republic of) 

In Iran, r~search on biojbotanica~ pesticides, for instance, 

insecticidal ingredients of the neem and chinaberry trees, is at 

its early stages. No noteworthy investigations have been carried out 

until 1988, concerning the exploitation of the Iranian neem tree for 

pest control. 

Neem has b~en proved to be an important source of natural, 

environmentally safe insecticide, which can be easily extracted and 

used commercially in developing countries where neem trees are 

abundant. There has been also a progress in the development and 

availability of products based on the active ingredients of the neem 

tree, in particular, azadirachtin, especially during the last few 

vears (like Margosan, Neemark, Neem Azal and other compounds). 

Neem in the Islamic Republic of Iran grows in Southern Iran in 

the persian gulf region, and chinaberry in the coastal areas of the 

Caspian Sea in the North. 

The neem tree (Azadirachta indica A. Juss) is not native in the 

Islamic Republic of Iran but has been introduced in the Persian gulf 

region about 50 years ago, mainly by immibrants coming from adjacent 

countries like Pakistan and Bangladesh, where neem is indigenous and 

people make use of it in different ways, for instance, in 

traditional medicine, Today, the trees are well adapted and growing 

luxuriously, indicating that the ecological conditions prevailing in 

that area are suitable for development and propagation. Neem trees 

are planted as a shade tree in the coastal cities along the streets, 
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in parks, and around public and civil institutions, enjoying wide 

popularity so that their number increases continuously year by year. 

People are not aware of the possibility of its use for the control 

of field pests, but in some villages, farmers use successfully a 

simple paste made from neem bark for curing skin diseases of cattle, 

and neem seed kernels for eliminating lice from the heads of 

children. 

China berry (Melia azedarach L.). on the other hand, is 

distributed and gro•..,.ing naturally in the coastal areas of the 

Caspian sea. No noteworthy use is known to be made of it, on the 

contrary and it ii:: often rootPd out for the benefit of other trees 

on cultivation of crop plants. 

Analysis of neem seed kernels to determine the azadirachtin and 

~il content, revealed that dry seed kernels collected from Bandar 

Abbas contain approximately 4.46 

comparable with the azadirachtin 

m~/g azadirachtin, which is 

c.ontent reported from some Indian 

seeds. The oil content varied from 43.7 to 47.4 percent. Infection 

by fungi was considerably low (1 percent). 

Water extracts were prepared from seed kernels and leaves of 

neem and china-berry and applied 

weevil (Hypera postiva), sugar 

to larval stages of the alfalfa 

beet leafworm (Spodoptera exigua}, 

cabbage butterfly (Pieris brassicae), and P. rapae. Powdered neem 

seed kernels and leaves and chinaberry leaves were mixed with wheat 

seeds at a rate of 1.25, 2.5 and 5 percent (w/w), and offered to 

larval stages of Trogoderma granarium. 

Following uptake of the active principles by the treated 

larvae, further development of the test insects mentioned above was 

severely affected, and in most cases inhibited. Mobility and feeding 

was drastically reduced, and molt-disturbing symptems were observed 

during ecdysis and metamorphosis. In rare cases successful molting 

and/or emergence of larvae or adults showed strong morphological 

abnormalities. In most tests, 100% mortality was achieved. 
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16. REPUBLIC OF KOREA. 

A. Production ~nd Consumption of Agrocaemicals in the Rep of Korea. 

In the Republic of Korea, the lllOSt widely used pesticides are 

insecticides and especially, pyrethroid insecticides which 

originated from plants are on the increase every year. 

The sales turnover of Pyrethroid Insecticides in the Republic 

of Korea were: 

Classification 

Forwarding 

9,332 

(A.I): M/T) 

Insecticides 

(AI) 

Pyrethroid 

1985 1980 

6,621 

51 104 

B. Integrated Pest Management of the Brown Plan~nopper 

1990 

8,069 

117 

In the Republic of Korea, there is no established IPM as is 

practiced in other countries, however, RDA has developed a 

nationwide rice pest forecasting and control program on the basis of 

IPM concept, aiming at minimum use of pesticides. 

C. Development of Botanical Pesticide from Natural Wild plants 

Major projects related to the development of plant-derived 

pesticides undertaken since 1987 in ACRI are as follows. 

1. Antifungal Activity of Natural Active Compound (Berberine) and 

its Derivatives on Japanese Apple Canker. 

The crude extract from the bark of Phellodendron amurense Rupr. 

showed the most inhibition effect on mycelial growth of the pathogen 

in vitro and the isolated compound was confirmed to be berbinium 

chloride (berberine-cl) by using the instrumental analyses. Of the 

berbetin derivatives, berberine-I and berberin-sulphate showed the 
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most potent inhibition activity in greenhouse 

mode of action of berberine-sulphate was 

inhibitor of the biosynthesis of some material 

TCA cycle. 

and field test. 

presumed to be 

in the pre-stage 

The 

the 

of 

2. Development of Insecticide against Brown Planthopper from 

Ginkgo leaves and castor oil plant 

This project was carried out to identity insecticidal compounds 

in ginkgo leaves and castor oil plant especially to BPH. Research 

works included extraction of active fractions, purification leading 

to qualitative instrumental analyses and finally, structure 

determination. As a result, one the active compounds in ginkgo 

leaves and castor oil plant proved to be bilobalide and ricinine, 

respectively. 

17. MAIAYSIA 

The agricultural crops 1 ike oil palm, rubber, cocoa, pepper, 

vegetables, paddy and fruits contribute significantly to the 

national economy. To maintain their high 

as pesticides are important. Total 

amounted to approx. US$40 million of 

productivity, inputs such 

agro-pesticides consumption 

which 80% are taker up by 

herbicides and 13% by insecticides. The insecticides in order of 

importance are methamidophos, del t .. " .;, ;.1.i:trin, 

carbofuran, BHC, B.thuringiensis, chlorpyrifos, 

cypermethrin, 

bendiocarb, 

profenofos and DDT. 

In Malaysia, IPH has been adopted as a national policy for pest 

management and currently t~J national progranmies,for rice and 

vegetables, are successfully implemented. 

focuses on Microbial pesticides research 

evaluation, and improvement of 

evaluation of GV's and NPV's 

B. thuringiensis 

for control of 

the screening, 

strains and the 

insect pests in 

cruciferous vegetables. Botanical pesticides research centres around 

evaluating the potential of neem products in controlling DBM, 
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Hellula, leafminer and Helopeltis; selection of good nee• planting 

materials; and evaluation of the potential of growing nee• on 

tin-tailing (ex-tin ainingland), bris (sandy beach deposits) and 

acid sulphate soils, which are present in large areas. 

Recoimendations 

l. Information centre be established to collate and disseainate 

information to member countries. 

2. Eaphasis be given to research and develop11ent of production 

svstems for microbial pesticides 

3. For botanical pesticides, emphasis should be given to exchange 

and selection of good genotypes/ecotypes; registration of the 

pesticides especially neem; R&D into plantation-scale production of 

neem; studies on degradation of azadirachtin and activity of 

dtgradation products and formulation 

4. Need to impress on member countries that microbial and 

botanical pesticides should not be used prophylactically but in 

combination with chemical control agents in the context of IPK 

pt'ogra1me. 

5. Establishment of centres of expertise for training in 

analytical/quality control techniques; production techniques 

6. Exchange programae for scientists and technicians. 

18. MYANMAR 

Myanmar is one of agro-based countries growing various types of 

crops. The country has to substitute the use of synthetic pesticides 

with natural pesticides to the possible extent. The government 

itself has tried to conduct IPM progra11111es on some crops. 
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Botanical pesticides are now undergoing experimental stage. 

There are no other biopesticides developed except nee• pesticide. 

Nee~ plant is videly grown in Myanmar. The nee• tree is one of the 

outstanding trees with proaising economic value. It can provide a 

large number of products highly competitive in price and quality 

compared with synthetics. The nee• seed extract can be used for pest 

contrlll. 

Kost of the active ingredients are concentrated in the nee• 

seeds. The neem seed extracts are not harmful to the natural enemies 

and warm blooded eniaals. The aain purpose is to obtain an over view 

of the present kr-owledge on the use of nee• products. 

Nee• trees are quite abundant in central Myanmar and seeds are 

easily available. The present extraction plant was installed in 1987 

to produce neem pesticides for the con~rol of pests. The aain 

objectives of neem production are as follows: 

to substitute 

pesticides 

cheaical pesticide demand with nee• 

to make available to the farmers cheaper pest control 

measures. 

to make saving in the cost of pesticide importation. 

19. PAKISTAN 

Chemical pest control u~ing pesticides is the most widely 

recommended and adopted method of crop protection in Pakistan Hore 

than 300 pesticides are registered for this purpose. Major drawbacks 

of heavy use of pesticides are now being realized which has 

necessitated a change in pest control strategies. The concept of 

integrated pest management is well documented and has ~een initiated 

in various crops but still a lot of quality research is needed. 
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Botanical pest control has been a traditional practice since 

centuries in the country. Scientific research however, started about 

two decades ago. About 100 plant species have been screened and a 

dozen found promising. Nee• tree is the aost widely and tht·.Lrughly 

studied in Pakistan. Basic testing techniques for evaluating 

repellent, feeding deterrent, growth inhibition and insecticidal 

properties have been established. Enoraous data on pest control 

potential of the nee• tree for pre-harvest and post-harvvest pest 

control has been generated. 'Ihe idea of botanical pest control is 

now well established and accepted by scientists and faraers. 

However, the technology needs to be transferred to the farmers. 

There is a great need of botanical pesticides. Therefore, a 

breakthrough ~s imaediately needed in the following areas. 

For.ul.ation of neea derivatives 

E\·aluation of formulated material at farm level in 

different agro-ecological zones of the country on various 

crops and stored coanodities. 

Comaercial production of neem-based pesticides. 

Standardization and registration of neem based pesticides 

in the country. 

20. PHILIPPINES 

Research activities on biological control agents and botanical 

pesticides in the Philippines have been conducted at the University 

of the Philippines at Los Banos (UPLB), Philippine Rice Research 

Institute (PhilRice), International Rice Research Institute (IRRI), 

Cotton Research Development Institute (CRDI), Department of 

Agriculture (DA) and other government agencies and universities. 

Covern11ent Progr...e for Integrated Pest Management: 

Integrated pest man~gement is viewed as an interdisciplinary 
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crop protection programme which is part of 

system. In the Philippines, the IPM progr..-e 

the total production 

involves the use of 

environmentally sound and acceptable control measures designed to 

aaxiaize profits and social benefits. 

IPK is a dynamic process that allows modifications to be built 

into the rice agro-eco-syste• using knowledge of the population 

dynamics of the pest and its natural enemies. The program, 

therefore, centers on the following areas: 1. Development of 

resistant varieties 2. Biol~gical control 3. Decision-making tools 

for the judicious use c~ pesticides, and 4. Basic ecology of ~irious 

pests. 

Prospects of die use of BiojBobmical. Pesticides 

I. Botanical Pesticides - Research and Development 

Of the numerous plants screened at the Department of 

Ento1110logy, UPLB, Tinospora ruaphii Boerl _ was found to be effective 

in reducing BPH, GIJI and whiteheads due to rice stemborers. However, 

the large quantity (2.5 tons/ha) and labour requirements served as 

constraints for its field application. There are ongoing field 

evaluation trials using this plant in combination with a commercial 

insecticide. Methods of application being validated are root soaking 

of rice seedlings with the aqueous extract, broadcasting of the 

chopped vine or immersion of coiled vines at water runways. While it 

has low 11811118lian and fish toxicity, results from the field trials 

are sti!l being evaluated and so far conclusions and recommendations 

cannot be made. 

II. Biological control agents - Research and development 

A nematicidal preparation of Paecylomycis ilacinus 

been found to be effective against nematodes in 

bananas. Semi-commercial scale testing is now being 

banana plantations in Mindanao. 

(BIOACT) 

potatoes 

conducted 

has 

and 

in 



- 18 -

The identification of some local strains of Bacillus 

thuringensis effective against leaffolder, stemborer and corn-borP.r 

is a significant achievement for biocontrol of insects. Various 

media preparations are now being evaluated for yield and toxicity of 

several promising isolates. 

The potential for Trichogramma 

para~ite of rice steaborers is also 

utilization as a biological control 

and Kaligaya stations. Tetrastichus and 

to be parasites of stemborers, 

Ketarrizhiua, both entomopathogenic fungi 

for use in rice bug control. 

japonicua as an effective egg 

being evaluated. Its field 

agent is being tested at UPLB 

Telenomus have been found 

while Ento11<>phtera sp. and 

are also being evaluated 

The mass production of Trichoderma sp., a potential antagonist 

for upland and lowland rice sheath blight, is also currently being 

evaluated using various substrates which are locally available. 

21. SRI LANKA 

Agriculture continues to play 

economy. One of the major constraints 

pest and disease infestation. 

an important role in Sri Lanlcan 

of food crop production is 

The Dept. of Agriculture, Sri Lanlca has adopted the following 

pest management methods. 

l. Integrated Pest Management (IPK) 

The inter country programme for Integrated Pest Management in 

rice was launched under the auspices of F.A.0 in 1984. 

The aim of the programme is to provide a more stable, 

profitable and a safer rice production leading to more income, job 

satisfaction and a safer rice production for rice farmers and 

assured rice supply for consumers. As the first step IPH in rice was 

initiated in 6 districts and since then has been extended to 18 
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districts and 5 Kahaweli areas. 

The Programme consists of the f~lloving activities. 

a) Training 

b) Colllanlication and Extension aids. 

c) Evaluation. 

2 . Che•ical Control 

In Sri 

pt!Sticides 

Agric:.tl ture 

Lanka especially vegetable farmers depend heavily on 

to keep their crops free of pests. The Dept. of 

launched a programme to replace hazardous pesticides by 

introducing less hazardous ones. The major pesticides used in Sri 

Lanka are given below. 

a) Insecticides-B.P.M.C, Carbary!, Carbofuran, Carbosulfan, 

Chloropyriphos, Dimethoate, Kethaaidophos, Monocrotophos, 

Diuron, Endosulfan, Fenthion, Pri•iphos-methyl and 

Quinalphos. 

b) Fungicides-Benlate, Capt1n, Kasagamycin, Kancozeb, Meneb, 

Thiram, Propineb+Urotropin. 

c) Weedicides- M.C.P.A, Paraquat, Propanil, Alachlor. 

3. Bio Botanical Pesticides. 

There is a growing interest towards usage of Bio/Botanical 

pesticides. The studies have been initiated to explore the plants 

having pesticidal properties. Presently most of the Bio/Botanical 

pesticides are under research investigation and the salient findings 

available at present are: 
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l. Neem oil is recomaended as promising insecticide for the 

control of cabbage caterpillar. Diamond Back Koth and cabbage 

looperpredoainat (K.A.N.P.Bandara and C.Kadagamage 1989) 

2. Air dried leaves of Lantana camara and Chenopodil.111 aabrosiodes 

were found to be effective in controlling the potato tuber moth 

under storage conditions. 

Collection of information about the plants possessing 

pesticidal properties and testing of their pest control efficacy are 

in progress. 

22. THAILAND 

Bio-Pesticide 

In Thailand all groups of insecticides available in the world 

market are being used. The synthetic pyr~throids and the insect 

growth regulators have given effective control of major pests such 

as ~ptera exigua, Plutella xylostella, Heliothis araigera. Now 

many group of the seinsecticides show the tendency of lack of 

control for the major pests and have become a serious problem for 

Thailand. 

Department of Agriculture has conducted the IPM program on some 

economic crops such as rice cotton and vegetable crops. (crucifer 

and onion) sugar cane. Microbial control has been done on cotton and 

crucifers and onion since 1981, Heliothis armigera NPV has been 

applied to control cotton bollworm and coi;.ld reduce 5-7 sprays of 

chemical insecticides. Spodoptera exigua NPV has been applied on 

crucif er crops and cabbage in order to control the beet armyworm and 

Bacillus thuringiensis plays a great role in IPM progr~ of 

crucifers for controlling diaaond backmoth f.:.. xylostella. 

There are some bio-pesticides that have been studied and tested 

in laboratory such as Beuvaria bassiana for controlling brown plant 

hopper, ! thuringiensis for controlling rice leaf roller and rice 
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leaf folder. Bt. has been applied in large scale to control leaf 

eating caterpillar or. oil plaa Dama furva by aeroplanes plaa in the 

south of Thailand. For Spodoptera exigua NPV small scale trials have 

been conducted on some economic crops such 

asparagus shallot. Heliothis armigera NPV were 

as grape vine, okra, 

applied on tomato, 

okra, asparagus, sorghum, yardlong bean and tangerine. 

Plan to do in the Future 

For Thailand, compaign of reducing the use of chemical 

insecticides has been introduced in 1991 - DOA plans to set up a 

pilot programme for NPV production and try to transfer of technology 

of virus production to private sect~r. In the part of Bt. we plan to 

promote the IPK for some crops and tried to extend the correct 

application of Bt on vegetable crops in order to prolong to start 

the IPK programme on some more economic crops in order to reduce the 

toxicity of chemical insecticide and get more income f?r farmers. 

With the aim of using botanical pesticides as a pest control measure 

to be incorporated in pest management programs in Thailand, a number 

of plant derived extracts have been investigated over the last 

decade. Among those indigenous and abundant plants, neem is to be 

popularized. Neem products in Thailand are used both as comaercial 

products and self-preparation at farmer's level. Neem products can 

be used to control insect pests in rice, the brown planthopper and 

the green leafhopper and in vegetable crops, tha diamondback moth 

and the common cutwarm in chinese kale at the concentration of 5%. 

The other botanicals i.e. turmeric, galanga, bitter b\;sh, Glant 

milkeweed, Acorus are also under investigation in laboratory and 

field trials as potential field crops protecting agents. 

Project of neem formulation plant. 

The difference of neem varieties, contents of the active 

components and extraction systems cause the difference in quality of 

neem products. Div. Agri. Tox. Sub., Dept of Agri. Thailand. 

therefore, &et up the project of neem formulation plant starting 

from laboratory scale to pilot plant. The scope of this project is: 
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1. Cooperation with 

of neem products 

Dept. Agri. Ext. to promote expanded uses 

and promote neem plantations for 

commercial production. 

2. Improvement of extraction proceaures to obtain the highest 

yield at the lowest extraction costs and transfers of the 

knowledge to the farmers and local formulations. 

3. Supply of enriched and/or formulated neem products to 

farmers. 

4. Certification of the guaranteed specification for the 

imported and locally available neem products. 

23. VIET NAM 

Research work on the utilization of biological control measures 

had been initiated since 1970. The first attempt of biocontrol was 

mass rearing and releasing of Tric~ogramma for s~milooper 

kenaf and insect pest control on rice (rice leaf 

borer), the results of field demonstration tests showed 

control on 

folder, stem 

that mass 

releasing Trichograma was not effective enough to keep insect pests 

under control the same time, field testing of imported Bt. 

preparations and manufacturing Bt. products from some imported 

bacterial samples started. The results demonstrated that imported 

products performed very well to combat Plutella, while the local 

products were not dependable in their performance. 

Research work on the utilization of biojbotanical pesticides 

have been especially pushed ahead in the recent years with the 

support given by the BFW organization with emphasis on rot~none and 

jam bean production NPV and fungal production. 

Derris and Jam bean (Pachyrhizus erosus) plants are ~idely 

distributed throughout Vietnan. Their products see~ to be effective 

against Plutella, Pieris rapae. Tainania circumdata, aphids and bugs. 
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NPV made from Heliothis armigera. 

were highly effective for H. armigera and 

field trial conditions. 

Spodoptera 

S. litura 

litura in 1990 

control under 

Trichoderma, Be~uveria and Hetarrhizium are three major fungal 

products which are being studied and produced for trial purposes. 

To strengthen and promote the production and utilization of 

biojbotanical pesticides Viet Nam need further assistance in 

providing information, training of staff, equipping small scale 

production establishments, and providing necessary facilities to 

transfer the production technique~ of biojbotanical pesticides down 

to the small scale farmers. Also some credit facilities need to be 

given to the poor farmers to use hio-botanical pesticides (Derris, 

Jambean, Neem trees for middle regions) and to multiply NPV 

sources. 

V Statement from UNIDO Consultants 

24. Dr. Carsten Hellpap, GTZ, Germany: 

In his 

devel•pment of 

presentations Dr. 

botanical pesticides 

Hellpap traced 

and concluded 

the 

that 

historical 

the most 

promising botanicals for use in the near future are species of the 

following families : 

Maliaceae Azadirachta spp., Melia spp, Cedrela odorata 

Rutaceae Citrus spp. 

Asteraceae Tagetes spp. Ageratum sp. 

Annonaceae Annona spp. 

Labiatae Ocimum basilicum, Ajuga spp. 
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He said that the pesticidal properties of most of these plant 

species are known for years. Some plants viz. neem have already been 

used traditionally by farmers. However, the utilization until today 

is very marginal and detailed knowledge of their pesticidal 

properties have been obtained through scientific studies in the 

recent years. It has still to be demonstrated that the new plant 

species with pesticidal properties meet most er the requirements of 

a modern pest control agent and can compete with synthetic products. 

Among the species mentioned above, neem tree itas been studied most 

thoroughly and its products are finding increasing usage in 

agriculture as pest control agent. 

25. Dr. James L. Vaughn, United States Departmen~ of Agriculture 

Strain Situation and Production of Kicrobials: 

Of equal importance to the primary identifica~ion of microbials 

with potential for controlling insect pests is the need to select 

the most active strains to be produced. Possible sources of 

improved strains of Bacillus thuringiensis were described as 

isolates from other subspecies, isolation of strains from within the 

or~ginal subspecies, development of new strains by genetic 

manipulation with classic genetic methods or development of strains 

by g~netic engineering. 

Classical screening methods being used by many companies have a 

low rate of success and new methods using anti.serum for specific 

toxins and genetic probes to identify existing strains should be 

used as preliminary screens followed by tht insect screening of all 

potentially new or different strains. 

There have been some recent advances in the microencapsulation 

technology that were described with B.t these included time release 

materials and soluble starch. 

Sources of more active viral strains were described. These 

included: viruses from other insect species and viruses from other 
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geographic populations of the original isolate, a new method for the 

solution of variants •ith increased efficacy and faster kill was 

described and the results of such selection for improved gypsy moth 

NPV ~ere given. Possible uses of genetic engineering methods to 

improve the efficacy of the baculoninesis was discussed as were some 

of the first results of such genetic engineering. 

The production of insect viruses by the potential users was 

described. Several have been seeing successful and have provided 

the best pest control todate. 

Sources of 

rearings or of 

solutions given. 

potential 

the virus 

Time of 

problems in contamination of 

product were discussed and 

the desirable characteristics 

desirable production system were discussed. 

insect 

possible 

of a 

Safety and Regulatory Issues Effecting the Use of Microbials in 

the United States 

This presentation described the registration process for 

microbial agents and genetically engineered microorganisms by the 

Environmental Protection Agency in the United States. The legal 

basis for this regulation is provided by the Federal Insectici.de, 

Fungicide and Rodenticide Act passed in 1978. 

'rhe present regulations have established a tiered approach to 

testing each microbial to determine possible toxic effects on 

gnvironmental effects. The tier I toxicology data required are from 

the following tests: acute oral, acute dermal, acute inhalation, 

I.V. and I.C. injection, Infectivity studies, dermal irritation, eye 

irritation, hypersensitivity tests and/or incidents, immune 

responses and tissue culture evaluation. 

The tier I environmental data are from the following: Avian 

oral administration, Avian injection, wild mammal tests, freshwater 

fish testing, freshwater invertebrate testing, Estuarine and marine 

auimal testing, plant testing and nontarget insect testing. 
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Also discussed was the reasoning for requiring special permits 

and tests for genetically engineered microorganism. Possible 

hazards and the characterists that must be determined were given. 

In Vitro PYoduction of Viruses 

Despite the successes with the in vitro production of insect 

viruses for pest management. major companies prefer the cell culture 

on the in vitro production systems. The adv;ntages of this method 

were described as: 

1) Constant host material 

2) Better control over virus replication 

3) Cheaper product harvesting 

4) Process less labour intensive and 

5) No contamination. 

The components for an in ~ production system were defined 

as: availability of prolific, high yield cell lines, simplified low 

cost medium, high virus yields per volume of culture, design and 

development of plant scale equipment and the development of routine 

production protocols. 

Research results leading to the development of the cell lines 

from the gypsy moth and the fall armyworm, Spodoptera frugiperla 

were described and a formula for a simple, low cost medium to grow 

the two cell lines was provided. Da_a defining the optimum levels 

of some of the mediums components was given and the significance of 

t~ese components discussed. 

Equipment 

processes was 

production of 

used in 

described. 

two nuclear 

the design and scale-up 

Through co-operation with 

palyhedrosis viruses in 

liters or more has been successfully carried out. 

of production 

industry the 

volumes of 40 
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Kicrobials: Their Roles in Pest Management Strategies and 

Integrated Pest Management 

An increasing urgency for the use of aicrobials in pest 

management is developing because of insect resistance to chemicals 

currently in use, the high cost of reregistering presently available 

chemicals, widespread contaaination of wat"'.£."S, and the perceived 

danger of cheaical residue on foods. 

Kicrobials can be a 

using several components 

economic loss thresholder. 

substitute for chemicals or in a strategy 

to maintain a p.ast population below 

Baceteria, viruses, fungi and protozoa are the main 

microrganisms now being introduced. As the need is developing any 

one of the types must exhibit a high level of activity after 

application, must have no adverse effects on non-target species, 

must demonstrate stability during storage, transport, and 

application, and of utmost importance - the production methods must 

be cost effective. 

26. Research and Development of Biorational Pest Control at the 

Natural Resources institute. 

Hr. Keith A. Jones 

Natural Resources Institute, 

Central Avenve, Chatham 

Haritine, Chatham, 

Kent ME4 4TB U.K. 

The Natural Resources Institute (NRI) is the scientific arm of 

the UK'S Overseas Development Administration (ODA). As part of ODA's 

policy of promoting safe, environmentally friendly and sustainable 

pest control. NRI manages and carries out research and development 

~n the use of biorational pest control technol~gies. Biorational 

technologies include the use of natural control agents (parasites, 

predators, microbes), the use of naturaljbotanical products and the 
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use of insect behaviour modifying cheaicals. Current research 

includes the use of viruses and bacteria for insect pest control, 

the use of fungi to control weeds, the use of antagoristic microbes 

to control anthrcannose disease of aango, the use of bacteria to 

control plant pathogenic nematodes, the use of insect phero11<>nes for 

monitoring and controlling insect pests, and the assessment of th~ 

potential of natural and botanical pesticides for controliing insect 

pests of stored grain. 

The potential of biorational agents for effective and econoaic 

pest control is demonstrated by the exa11ple of the use of insect 

viruses. The nuclear polyhedrosis virus of Spodotera littoralis has 

been shown to control insect. Production and formulation methods 

have been developed that are cheap and effective. Pilot scale 

production plants have been set up in laboratories in Egypt and 

Thailand. It should be emphasized, ho11rever that bioratjonal 

pesticides should not be used in isolation but should be used as 

part of an integrated pest management strategy. 

27. Development of Biopesticides through Genetic Engineering 

Creation of Ne11r Tools for Integrated Pest Management. 

Dr. Rofer Frutos 

Agricultural Research for Development 

CIRAD - GERDAT, LPRC 

Division of Gentic Engineering 

Avenue du Val de Hontferrand, B.P. 5035 

39032 Hontpellier Cedex 1 

~CE. 

CIRAD (International Co-operation Centre of Agricultural 

Research for Development) has developed a res~arch programme on 

biotechnology aimed at providing new tools for Integrated Pest 

Management. The programme focuses mainly on the insecticidal toxins 

produced by the bacterias Bacillus thuringiensis ~-

The approach adopted by CIRAD is a comprehensive one that takes 
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into account as ••m•r paraaeters as possible. The engineered 

organisms are intended to be used vi thin an IPM programme and 

therefore are designed to be adopted to a specific agrosyste• and 

first of all to be also adoptable. The engineered organisas are 

genetically modified strains by B.t and transgenic plants 

constructed to target several insect species of the same tissue 

(broad range) and to delay, if not prevent, development of 

resistance. This approach includes the following steps: 

identification of the target (insect) 

identification of the toxins active on 

(Kidgut secretion recognized by the toxins) 

these target 

construction of recombinant B.t strains and combination of 

toxins active against the different targets 

testing of the resistc~nce 

engineered organisms 

prone characters 

construction of a transgenic plant (if necessary) 

use of biopesticide as transgenic plants in IPM 

of the 

28. REPORT ON FIELD VISITS. 

(a) Visit ot the neem processing factory of Rangsit 

Agricultural Economic Company. 

The company prepares neem oil for pest control in agriculture. 

Seeds containing 10-12% moisture are collected and moisture removed 

by using heat generated by burning seed coat. 

The neem kernels are ground in a ha .. er mill (cap. 3 tons/h), 

pressed to remove oil (5-10%) and then extracted in water fifty kg 

of neem hanel powder after the partial removal of oil is taken and 

350 L water added. It is stirred for 1 h., the extract filtered 
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through a sieve. The filtered extract (500 L wt) is talcen in 

another chamber and heated at 60 c for 6-7 h. y;_th occasional 

stirring vi th a manual vooden stirrer. The stated purpose of heating 

is to break e.U.sion. The liquid is then transferred to a separating 

funnel and oil reaoved. The oil is used at the rate of 300 al oil + 

60 1 vater + 6 tea spoons of liquid soap per hectare of rice. Three 

to four applications are done at 10-15 days interval. The water 

layer separated is used in the ovner•s fara and sprayed on crops. 

The solid residue, left after filtration is made into pellets and 

used as 11anure. The process flow is described in annex III. 

There is another recipe for use by the local farmers. It 

eaploys 114 neea leaves (Thai neea) + 114 citronella grass (as a 

repellent + 114 Galanga rhizome) (sysaa oil, synergist). The plants 

are cut into fine pieces in a cutter, and then a s11all aaount of 

water is added. The minced 11ass is crushed through a blender/ 

grinder. To the crushed mass about 1 1 water is added and the mass 

left overnight.Next morning, the aqueous extract is filtered after 

adding 10 1 water and the extract sprayed for pest control. 

(b) Bacillus thuringiensis Facilities at Hahidol 

University. 

The visit to the Institute for Biotechnology Research & 

Development at Hahidol University consisted of two parts - a lecture 

by Professor Allaret on the R&D work on !· thuringiensis and !· 
sphaericus, and a tour of the research laboratories and production 

facilities. 

R&D work focuses on two aspects. (i) the development of sub 

species of 8.t and 8. sphaericus, with desired activities against 

crop pests and mosquitoes through genetic engineering; and (ii) 

development of production systems and formulations. 

To date success have been achieved in 

1. Development of a subspecies of !· sphaericus capable of 
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controlling Culex, Anopheles and Aedes aosquitoes. 

2. A production 

B.t.using 200 L 

cer-aaic filters. 

sys tea 

feraentors 

with 

and 

a capacity 

recycling, 

for producing 10 ton of 

involving the use of 

3. Development of W.P. formulation for !- thuringiensis for crop 

protection, and a pellet/cake formulation for B. sphaericies for 

control of mosquitoes. There are already negotiations with several 

coapanies on the commercial production of B.t in the Kingdata of 

Thailand. 

Prof. Amaret and his teaa of researchers have done good vork 

and car. be identified as a centce of excellence in this region for 

R&D as well as training on production of microbial pesticides. 

29. CONCLUSTIONS AND RECOMMENDATIONS 

A. Conclusions 

The workshop on bio-botanical pesticide development aade a 

balanced approach to the development of environmental friendly 

pesticides within the concept of integrated pest management (IPK). 

The workshop took care of some of the limitations of the bio 

botani~al pesticides and the role of synthetic chemicals in pest 

con~rol while making the recoaaendations. Developing countries such 

as Thailand vith local facilities and expertise could aake an 

important contribution to the region in the development of bio 

botanical pesticides. Areas such as neem, bacillus thuringiensis 

and viral insects have been highlighted as the priority areas where 

national, regional and international agencies could play an 

important role in promoting information exchange, training, R & D 

and transfer of technology. The overall thrust is to develop the 

bio botanicals making turough a sound scientific programae approach 

to meet the emerging needs of controlling pes~s. diseases, etc. as 

well as protecting the environment from undesirable pollution. 
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B. Recommendations 

Botanical Pesticides. 

l. The participants of the workshop: 

having agreed that indexing, identification and creation 

of data bank of potential pesticidal plants in the region 

vas required; 

having identified priority for documentation in areas such 

as research and development vork carried out in the 

region, expertise available, institutions working on 

botanicals; 

having realized voluainous inforaation was available on 

botanicals soae of vhich grew extensively in the region; 

reca .. nded action plan on the follrving prioritized categories: 

Category I: 

Category II: 

Time bound commercialization for 

agricultural and public health 

Ex. Neea. 

application in 

pest control -

Time bound gap filling data generation on plants 

which have good potential for pesticidal 

activity like turmeric (Curcwaa longa), sweet 

flag (Acorus calaaus), Vitex negundo, Pongaaia 

glabra. 

Category III: Work initiation on traditionally used but as yet 

non-investigated plants e.g. Aamoaum sp. 

2. The participants 

sources of potential 

degradability in the 

of the workshop having realized the limited 

botanical pesticides and their ready 

environment 

botanical pesticides on post harvest 

recommended the use of category 1 

agricultural products and on 
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fruits and vegetable crops and systematic approach in the extensive 

propagation of these plants. 

3. The participants having considered the need in 

building up of trained manpower rec~ 

the region 

strengthening 

for 

of 

existing institutions in the region to undertake advanced research 

work in problematic areas and provide education and training to 

required persons in the region. 

4. The workshop having recognized inconsistency in the results ~f 

various cheaical and bio-activity evaluation studies, recommended 

development of unifora cheaicaljbio-assay methodology for a logical 

appraisals of results and publication of a 'Manual' providing 

precise details on test procedures for adoption in various 

laboratories of the region. 

5. Having discussed the registration formalities of problems and 

the cost and various strategies needed the participants recommended 

a regional expert sub-co .. ittee to review progress and action to be 

taken for future programme and to resolve issues for training to the 

development of botanical pesticides in the region. 

B. Bio Pesticides 

1. Noting the importance of ready access to informa~ion and 

materials the workshop rec~ that a center be established on 

existing network utilized for information and materials exchange and 

dissemination. 

2. Recognizing the importance of standardized technique materials 

and protocols for the screening of microbial pesticides in order to 

compare research findings the workshop recommended that such 

techniques and protocols be formulated and materials exchanged. 

3. Realizing that the lack of trained manpower is a constraint to 

the development and proper use of microbial pesticides, the workshop 

recommended that a training and exchange programme for scientists 
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and technicians ~ iapleaented and centers of excellence for 

training be identified. 

4. Recognizing that the coaplex registration requirements aeant 

for S}nthetic pesticides cannot be applied in full to the 

registration of aicrobial pesticides. the workshop rec~ rded that 

regulatory agencies in member countries be advised on the uniqueness 

of aicrobial pesticides vis-a-vis registration. 

5. Recognizing that the indiscriminate and excessive use of 

aicrobials pesticides as the sole control agent will give rise 

similar problems of resistance faced today through the use of 

synthetics. the workshop rec~ that sound and practical pest 

management strategies be formulated and adopted to serve as vehicles 

for the use of microbials and these microbials be used in 

conjunction with other control agents such as biological agents, 

botanical pesticides, and synthetics. 

6. Recognizing that the shortage of adequate funds for research 

and development is a serious constraint to the develofment and use 

of microbials in this region the workshop recom1ended that financial 

and material assistance for this purpose be made available to 

deserving countries. 

7. Recognizing the importance of an effective mechanism for 

transfer of inf ormatiora and technology to the farmer if microbial 

pesticides and IPM are to be widely adopted, the Workshor 

recommer.ded that extension services be informed of the potential and 

proper use of these products, 

services should be strengthened 

available technologies. 

and where necessary the extension 

in order to effectively transfer 
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.:\nnex 1 

usr OF PART1cn1Atll'S 

~. Xazari Haider .-\li 

Pesticide .:\nal~tical Laboratories. 

opposite Sanatorium. 

Daru laman Kabu 1 _.\FGll-\.\"!STA.\" 

'.'Ir. ~. Del'-ar Hossain 

Deput~· Director. Pesticide . .\dmini5t.ration 

Dept. of Agricultural Extension. 

K!1ai11ar Bari, Dhaka, B . .\.\G! . .CESH 

~Ir. Gu Baogen 

Bioassay Didsion, 

Institute :Or the Control of 

Agrochemicals, 

~r. BalraJ Singh Parmar 

Di\"ision of Agricultural Chemicals, 

I\1lL\ 
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:15. rtari Damiati SUgiri 

Directorate of Food Crop Protection, 

Jl. Aup-Pasar ~inggu, 

Jakarta Selatan 

Tel 780565Z, 780621~ 

Fax 7805652 

IR..\...~, (Cslamic Rep. of) ~r. ~ohammad Hossien Sharifi '·3zdi 

Iran-Tehran-:artosht, 

AL ~o. -:-:.: . Fertilizer, 

Distribution and Pesticides, 

Production Compan.y •F.D.F.F.C·, 

Tehran, IR..\...\ (Islamic Republic of) 

IR..\...~, (Islamic Rep.of) Dr. said Oroumchi 

. .\gricGltural Research Centre. Plant, 

Pests and Diseases Research Lat. 

P.O.BOX 365, OUrmia, IR..\...\ (Islamic Republic of} 

Dr. Heng Ching Kok 

~ta1aysfan ..\gricult.ural Research <.:. 

~>+?1:F>lopment. Institute. 

F .O.BOX lZ~·i)l, 

''.r. r. 
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Dr. uhulam Jilani 

Pakistan Agricultural Research Council, 

Karachi t:nhersit:y campus, Old Blocks 9 6t. 10, 

Karachi 75210, Plltj\ISTA."\ 

~. Oh-h.~11ng Kwon 

Agricultural Chemicals Research Institute, 

Dept. of Pesticide Chemistr~. 

RD.:\, suwon .u 1-107. REP. OF !\ORE.:\ 

~rs. SUsan ~Y F. C'alumpang 

t:nh·ersity of the Philippines at Los Banos 

:'\ational crop Protection Center College, 

Laguna, PHILIPPI~"'ES 

~- Lalith Bandula Kumarasinghe 

Plant Protection Sen:ice 

Dept. of Agriculture 

P.O.BOX 22, Gannorm.-a, Peradeni:ya 

SRI L.\.\1\..\ 

Dr. Bongotrat Pitiyont 

Agricultural Toxic substances Dh·ision, 

flf!?t. of . .\griculture, Bangkhen 10900, 

TIL\ILA.\1> 

~tr. rthai l\etunut. i 

Ent.nm'"• l<1~;·: and ::.r.1og' fli'."ision 

DPpt. nf :\~:!' ic:u lt.ure. Ba !1gkhen l(J;!n~1 

Til.\I L \.YD 
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Dr. Ha ~Iinh Trung 

~inistr~- of _.\gricul~ure Food 

Industries Plant. Protection Research 

Inst~tute, nen Bao \-e Thuc Yat. C'hem, 

Tllliem. Hanoi, 

VIET NAM 
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Dr. Jose J. Cruz 

Agricultural Pesticide Institute 

of the Philippines, 

8t.h Floor, Libert.~- Bldg. 

Pasay Rood, ~akati, ~anila, 

mILIPPINES 

Dr. S. F. Dhua 

Regional Coordinator 

REXPAP. 

INDIA 

Dr. Xi1s Ramm Ericson 

T.'XIDO Country Direct.or l"nited Xations 

Building, Rajdamnern ,\\"enue, 

Bangkok 10200, 111Ail.ANr 

Dr. Roger Frutos 

CIRAD - GER.DAT, LPRC, 

Aw-nue de Yal de ~tontf e:-rand, 

FRANCE 
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Dr. Carsten Hellpap, 

GTZ/Institut fur Ph~tcpathologie, 

und Ange\."3ndte, 

t."nh·ersitat Giessen, Lud"·igstr. 

D-6300 Giessen, GERMANY 

Fax: 4~-6~1-1~59G 

Dr. Keith A. Jones 

\:atural Resources Institute, 

Central A\·enue, 

Chat.ham ~aritime, Ch:itham, 

Kent ~ 4 4TB. 

UNITED KIMIDOM 

Dr. n'-ar.chai Sombatsiri 

Facult;y of .\griculture. 

Kasetsart l"ni\"ersit~-. 

Chatuchak, Bangkok j_C•JOQ, 

TIIAILAND 

Dr. B. SUgarnr.am 

t"X!DO, \"ie!'lna. 
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Dr. James \"aughn. 

l"nit.ed Stat.es Department. 

:\gricult.ure, 

Agricult.ure Research Se!Tice, 

Rm. 214, Bldg 0114 

B.:\RC"-"est 

Bel ts\·il le. ~ID 20705, USA 

of 
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~ARN l\asetsart l'nh·ersit~-­

'l'HAILAND 

BJTPIBUL 

CHINNUPATAM 

CHUPHAN 

CHINNUPATA. .. 

CHOOPl!NYA 

DEEMA 

Thai-German Plant. Protection Project. 

Department. of Agricultural Extension 

Chatuchak. Bangk1k 10900. THAILAND 

Department of _;gricultura! E.xt.ension, 

Bangkok 10900. TIIAILAND 

Off ic~ of the secret.ar~-. 

Department of Agriculture. 

Bangkok 1090~. TIIAILA.-n> 

Public Relations and Technica~ 

7ransf er SUb-Didsion. 

Depart.ment of Agriculture. 

Ba~~.:-:d\ 10.900, THAILAND 

Thai Tt- ledsion rh:rne l "."". 

Ba11~knk. THAILAND 

Flan~. !'~;~-~.i· l•.1-,;·- i.· ':i·-'.!"')}-,i" !n~:\ 

~ir:~i·l:'.. I\.:=.~::~!'t.ment. 'lf .\::!': ··t:lt.1tr1=·, 

Br1n~J.:n!-: !i·~ .. -.. -•. THAJI.AND 

dit.t .. ·, 
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Econoaic Affairs Officer 

F.IDI!{AP / .:\RS.:\P 

Agriculture " Rural De\·elopaent Dh-ision, 

Fnit.ed X3tions Bui ld~ng, 

Ra..idamnern A\·enue. 

Bangkok 10200, lHAIL\ND 

Facult..~ of Agriculture, 

Chieng ~i l"nin:>rsit.'-" 

lHAILAND 

O~iental rhemicals ~o .• 

REPUBLIC OF KOREA 

Faculty of Scienct?. 

Chemistr~· i>epart.ment. 

!~asi;ot.sart. rnhersit~·, 

Bang~ok, TIIAIIA'ID 

KOOOKATIUP <lit.to 

KRISANEEPAIBOON ~~(:t:1 t.y of Xat.~?!"31 Resources. 

Pr i nee of Songkh 1 a l "n h·ers it,·, 

NILVA.~ICH 

PARK ~Ar:~, REPUBLIC OF KOREA 

PI!1SAMARN 
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Horticultural Research Institute, 

Department of A:.<"riculture. 

Bangkok 1osoo. 111AILAND 

PUl'ffIPRECllAJQ«; Plant. Qurantine Technical 

Su~Didsion, Agricult.u!"al 

ReSuiatoQ· Dh·is1on, 

SIDDHIPPOMiSE 

SMGCATAWAT 

TANSi\KUL 

Depart.llent of Agriculture. Bangkok 10900, 

111AILAND 

E.ot::i.ny and ;ieed :.c::ienc.:- Di\"ision. 

Department of . .\gri·~ultur.=>, 

Bangkok !O~•Ju, TIIAILAND 

Faculty of ..\grkulture. 

Chien~ ~ai t°!lh·ersit~-. 

TIIAILAND 

Plant Qurantine Technical 

SUh-Dh·ision. ..\~r icti l t,urc:l 

R~ulat.c1r~ Di\ i:::ior •• 

Depart.ment of .\£!ricult.trre. B:ingl,:ot !('~ri'tr1 • 

TIIAILAND 

Fir:~1!: .. E' Di\isic•!1. 

Ii.:.part.me!"lt. ,.: :..~:rir:u:t.ure. 

B:~n~;l.;oJ.: F•;;.~ .. · .• THATLi\~'D 
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Resea~ch Center for '.'\atural Products. 

Facu l t ,. of I'harmac,·. 

Chieng ~i l-nhersity 

lllAILAND 

Department of .\grfrulture, 

E3ngkok, 1~~00, 'lltAILAND 

ditto 

di t,t.1) 

ditto 

dit.t.(• 
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.:it.to 
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di C.'..c · 



- '6b -

Chalida ditt<. 
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Annex 2 

Workshop on Bio/Botanical Pesticides Develoi-ent. Bangkok, Tbailand 

December 11-18, 1991 

Monday, Dec. 9, - TUesday, Dec. 10, 1991 

.trrirn1 of participants and resource persons in Bar.gkok. 

Da.Y 1 - Wednesday, Dec. 11, 199!. 

9:0Q - 8:20 - Registration of part-icipants. 

a:oo -10:20 - Openin~ ceremon~. 

?r')gram moderators and masters of ceremon~-

- J)r • Nuansri Tayaput.cb 

- Dr. Jut.harat. At.t.a.iarusit. 

- Dr. Sat.horn Sirisingb. 

Opening Remarks : Dr. Aaphol Senanarong 

Department of Agriculture, 

Th::ii land. 

Mr. Hontri Rumak<>11 

!\!"put,~- Director - Gent:>ra l, 

Depart..ment of -~~r icu l tun:-. 

"!'hailand. 

\at. iona: \cord i natnr 



~essage 

• ti.i ntroduct. ion 

to \."Orkshop 

object.in·s • 

~essage 

·~introduction 

to \."Orkshop 

program• 
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Dr. Nils Rama - Ericson 

l"XIDO Count.n· Director 

Dr. S.P. Dbua 

Regional Coordinator 

RE\"P:\P Project 

i::oo - !.Z:OO Xat.ural insecticides from neem in Thai~and. 

:~::QO - 15:0(1 

- Dr. Kwancbai Soabat.siri. 

+ .-\fghanist.an 

+ Bangladesh 

+ rhina 

+ India 

+ Indonesia 

1~: 15 - lG. ~=O + "lala~·sia 

+ Pakist.an 

+ Fhili;ipines 

Day 7. - Thursda~'• Dec. 12.1991 

............. 
:• ... " . ' -.. · ··. 

+ Thai 1 awl 

+ Viet blam 
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11:00 12:00 Qual it.': requirPment.s and process ins of Plant 

l~:(l(l - 1('::00 

16:00 - ;.7:00 

material. extraction tPChnolog~-. screening. 

formulation, qualit~· control. 

Dr. c. Helpap. 

The Philippines BiPIBot.anical Pest.ic:idE> Sit.•mtion. 

Jose J. Cruz. 

ndio on microbial ir1sect.icidls 

Dr. J. Vaughn. 

Day 3- Friday, Dec. 13,1991. 

J:on ~·: ~; ('ountr,· RPport. 

+ Iran (Islamic Republic cf) 

9: 15 - 10::-·q Re~ist.ration and Socioeconomics of bot.an' 

Dr. c. Helpap. 

Dr. C. Helpap. 

~ahorat.-:,ry dem~:1st.rat ion on proct=-ss in~. .:•:-:t.r::ict. inn 

and bioactidt.y of rieem s~s. anal.,·sis •'! :1ct.i\t'­

i n~rK. it=·11ts 

Dr. C. Helpap. 

Dr. V. Utz. 

Day 4 - Saturday. Dec. 14, 1991. 

:~1:-i;-. - ::-::1~1(1 

'!irr· ~bi~i!s : Tho:-i r- ro h· :r. pE-st. m:1nc1:.;Pr11•,:.'. st.;:1t.•"~ h·s 

::n~! int . ..:.~:-:~t.~,.·1 PP.St. m~rn·::..:.r::•·nt. 

Dr. J. Vaughn. 

Dr. .J. Vaughn. 
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13:00 - 1s::::ci Discussion. 

Da.Y 5 - Smday Dec. 15, 1991. 

9:00 - 11:00 

13:00 - H:~:~:o 

"'°orking groups on project. strat.e~iPs of !::·io and 

botanical insecticides. 

Presentation of ''orking groups. 

Discussion 

Da.Y 6 - Monday Dec. 16, 1991. 

E.xcurs ion t.o plan~. extract ion C:<)mpan_'". 

13:00 - 18:00 Excursion to ~-~· production at ~lahidol t·nh·ersit:y. 

Day 7 - Tuesday, Dec. 17, 1991. 

;:i:oo - 11:00 ;>licrobial control of Pf.>St : recent. pro~ress and 

prospects for den:,loping C(lUnt.ries. 

Dr. K. Jones. 

\"isit laborat.or_\· of thP Biological Cont.r•)l Res.;..nrch 

Group r•f I>PiJart.ment, of .-\gricult,ure, Thai fond. 

Impro\:ement of Biopesticides through Genetic: 

En~ i r1f>P!'" i ng. 

Dr. R. Frut.OSP.. 

Day 8 - Wednesday Dec. 18, 1991. 

~r. B. SU~avanam. 
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10:00 - 11:00 Appraisal of '-"Orkshop from participants representath"es 

+ Philippines 

+ ~alaysia 
+ China 

+ India 

11:00 - 12:00 Certificate Distribution. 
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at 

Nee• ~·aclon. K l<rn1~1_11a1.uLJ!i::;J._rj_1.;_t,.. l'a t._I_1u11L1Lauj_!'rov i uce 

Distance fro• Bangkok: ahoul 50 km 

Capacity per season: 500 Ton/year 

Factory design: Appropriated design, batch process 

Water extraction for local use 

Alcoholic extraction for export 

The process: 

Dry neem seed, collected from northeastern part 

of Thai land 

' 
Decrusting and dry by hot air(from burning of rice husk) 

pass through cor ... yor, 2 h 

(m0isture content @ l :i-20 %) 

' Grinding or milling of seed kernel 

Prepressings to remove oil 

' 
sol id 

' Extract. with water, 2h (I :7) 
~ . 

with stirring motor 

' 

oi I 

' CD 
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Filter to reservoir 

and stir(by •otor) -----

1 Liquid 
-

Heat at 60'C, 30 min to separate oi I 

with gentle stir(by man) 

I 

Pu•p to another reservoir to separate 

oil fraction and stand for 2 h 

' 

solid, dry and use for 

rcrt.i I izer 

------------------ .. oil ® 

I 

Water layer, discard or 

for recycle with another 

raw material 

combine oil from <D.® 
and use for formulations 
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UNIDO Substantive Comments 

The workshop on BiojBot.anical Pesticides was organized at an 

appropriate tiae when there is a great outcry for looking into the 

alternatives for strengthening the integrated pest 11&n&geaent 

(IPK). Eventhough, 11&11-made agrocheaicals will dominate crop 

protection for a long tiae to coae, aore active, safer pesticides 

and their user and environaent friendly foraulations will reduce the 

actual amount of pesticides used per unit area. Bio- and botanical 

pesticides will also play a coapliaentary role. This was the 

aessage that caae out of the workshp. The recommendations clearly 

indicate that regional networking in this iaportant area would be 

very valuable to the countries interested in developing 

bio/botanical pesticides. Countries such as Thailand, India, China 

and the Republic of Korea have the expertise to offer in this area 

under TCDC which could also be used for the Africa region. 




