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Message from the President of King Mongkut’s Institute of
Technology Ladkrabang (KMITL)

I am very pleased to learn that KMITL in collaboration with Khon Kaen
University will host the fifth International Symposium on Biocontrol and
Biotechnology at Khon Kaen University, Nong Khai Campus, Nong Kbhai
province during November 1-3, 2007. This symposium is a follow up of the
successful fourth symposium held at Lady Doak College, Madurai, India during
November, 2006. The International Symposium on Biocontrol and Biotechnology
had its genesis when Harbin Institute of Technology, P.R. China and KMITL
decided to co-organize the first joint symposium in 2003. Later on, KMITL
hosted the second International Symposium on Biocontrol and Biotechnology at
KMITL, Bangkok, Thailand in January 2004. I am delighted to find that the
number of participants is getting larger and the symposium is attracting more
researchers, lecturers, students and interested people from various parts of the
world such as Germany, India, Indonesia, Iran, Nepal, Nigeria, Malaysia,
Philippine, P.R. China and Thailand with the number of participants exceeding
150. Furthermore, plenary lecturers from Norway, Canada, Japan, P.R. China and
Thailand are present in this symposium.

Biocontrol and biotechnology play an important role in the continuing
search for solution to problems of the world that affect agricultural products, food
supply, health, and a safe environment. This symposium provides a forum for
both local and foreign scientists as well as researchers and interested parties to
exchange ideas and information and discuss important issues concerning the study
of biocontrol and biotechnology for plant disease management and the application
of biocontrol and biotechnology. Furthermore, participants will be able to interact
with experts in the fields of biocontrol and biotechnology.

Finally, 1 would like to express my sincere thanks to all of you for your
efforts in making this event possible and without any doubt a successful one.

Assoc. Prof. Dr. Kitti Tirasesth



Message from the President of Khon Kaen University

I would like to extend a warm welcome to all participants attending the fifth
International Symposium on Biocontrol and Biotechnology to be held at Khon Kaen
University, Nong Khai Campus, Nong Khai province, Thailand. This symposium is
jointly organized by Khon Kaen University (KKU) and King Mongkut’s Institute of
Technology Ladkrabang (KMITL) and it marks the first time that both institutes have
co-operated in such activities. 1 hope that the academic collaboration between
KMITL and KKU will flourish and the relationship between the two institutions
strengthened.

Khon Kaen University (KKU) is committed to the development of its
communities and that of its neighboring countries. Nong Khai campus is a satellite
campus of Khon Kaen University, located in Nong khai province. The city of Nong
Khai lies on the bank of the Mekhong river and is linked to Laos PDR by the
impressive Thai-Lao Friendship bridge. The campus itself is very spacious, quiet and
comfortable with clean, fresh air so it is an ideal place for creative and academic
activities. All necessary facilities are provided within walking distance. | hope all of
you will find your stay in Nong Khai comfortable and enjoyable.

I would like to take this opportunity to thank the organizing committee from
both KMITL and KKU for their efforts in making this symposium possible.

Last, 1 do hope that besides the substantial and fruitful outcome of this
symposium, all of you will have enough time to enjoy your leisure during your stay in
Nong Khai and your stay will be a memorable one.

Prof. Dr. Sumon Sakhonchai



ABOUT THE SYMPOSIUM

The decision to organize the International Symposium on Biocontrol and
Biotechnology on a regular basis was established when the first symposium was
held successfully at Harbin Institute of Technology, P.R. China in 2002. Since
then the second and third symposia were organized by King Mongkut’s Institute
of Technology Ladkrabang, Bangkok, Thailand and Huazhong Agricultural
University, Wuhan, P.R. China, in 2004 and 2005, respectively. The fifth
International Symposium which is organized by King Mongkut’s Institute of
Technology Ladkrabang together with Khon Kaen University, Nongkhai Campus,
Thailand is a follow-up of the fourth International Symposium which was held at
Lady Doak College, Madurai, India in 2006. The purpose and continuation of this
symposium is to provide an opportunity for researchers and scientists in the fields
of Biocontrol and Biotechnology to interact and promote research on both theory
and practice of Biocontrol and Biotechnology.
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SCIENTIFIC PROGRAMME

November 1, 2007
8.30-9.00 Registration

9.00-9.20 Opening ceremony
9.20-9.30 Group photos
9.30-10.00  Coffee break

10.00-12.00  Plenary session |
Chairperson: Prof. Yang Qian, Harbin Institute of Technology,
Harbin, P.R. China

“Diagnosis of fungicide resistance - bioassay or molecular
methods?”

Dr. Hideo Ishii, National Institute for Agro- Environmental
Sciences, Tsukuba, Japan

“Biopharmaceutical from mushrooms”
Prof. Dr. B. Kristiansen, GlycaNova, Norway

12.00-13.00  Lunch

13.00-14.30  Plenary session Il
Chairperson: Assoc. Prof. Dr. Dusanee Thanaboripat, KMITL,
Bangkok, Thailand

“Potential application of entomopathogens for the control of
agricultural pests in the tropics”

Assoc. Prof. Dr. Tipvadee Atthathom, Kasetsart University,
Thailand

“Important role of the cholesterol for the evolution of an insect
viral infection”

Prof. Dr. Serge Belloncik, NRS-Institut Armand- Frappier, Laval,
Canada

14.30-15.00 Coffee break



15.00-16.30

Plenary session 11l
Chairperson: Dr. R. Shenbagarathai, Lady Doak College, Madurai,
India

“Research Advance of Bacillus thuringiensis against plant
diseases”

Prof. Dr. Yu Ziniu, Huazhong Agricultural University, Wuhan,
P.R. China

“Augmentative biological control in Thailand : Current status
and future challenge”

Assoc. Prof. Dr. Nutcharee Siri, Khon Kaen University, Khon
Kaen, Thailand

16.30-18.30 Poster session

18.30-20.30 Welcome reception

November 2, 2007

Oral session |: Biocontrol

9.00 -9.20
9.20 - 9.40
9.40 -10.00

Chairperson: Prof. Dr. Serge Belloncik, NRS-Institut Armand-
Frappier, Laval, Canada

Utilization of Eocanthecona furcellata (Wolff) against the
tomato fruitworm Helicoverpa armigera (Hubner) and the
eggplant fruit and shootborer Leucinodes orbonalis (Guenee)
Teotimo M. Aganon, Philippines

The effects of anatomy and morphology of cocoa pod
(Theobroma cacao L.) onegg laying and larval development of
cocoa pod borer (Conophomorpha cramerrella)

Vien Sartika Dewi, Indonesia

Predation behavior and predatism periods of Coccinella sp.
(Coleoptera: Coccinellidae) larva and adult’s at Aphis glycines
Matsumura (Homoptera: Aphididae)

Nurariaty Agus, Indonesia



10.00 - 10.20

10.20 - 10.35
Oral session I:
10.35 - 10.55
10.55 - 11.15
11.15 - 11.35
11.35 - 11.55
11.55 - 12.15
12.15 - 13.15
Oral session I:
13.15 -13.35

Management of cocoa pod borer (Conopomorpha cramerella
Snellen) using plant natural product combine with plastic

sleeving in cocoa
Sylvia Sjam, Indonesia

Coffee Break

Biocontrol (cont.)
Chairperson: Assoc. Prof. Dr. Dusanee Thanaboripat, KMITL,
Thailand

Role of predators in management of Oligonychus coffeae
Nietner in tea in India
P. K. Sarkar, India

Management of whiteflies (Bemesia spp.) in tomato
(Lycopersicum esculentum) under greenhouse conditions
Aurea C. Roxas, Philippines

Comparison of the efficacy of entomopathogenic fungi on
insect pests and non target insects
Malee Thungrabeab, Thailand

Entomopathoganic fungi screening against fruit fly
Sirinun Aemprapa, Thailand

The impact of nematode Steinernema carpocapsae
application on pod damage by Conopomorpha cramerella
Snellen (Lopidoptera: Gracillaridae) and cocoa bean production

Ade Rosmana, Indonesia
Lunch

Biocontrol(cont.)
Chairperson: Dr. Aurea C. Roxas, Central Luzon State
University, Philippines

Efficiency of deadly crab’s eye extracts (Abrus precatorius L.)
against oriental fruit fly (Bactrocera dorsalis Hendel)
Piyarat Nakawiroat, Thailand



13.35 -13.55 The toxicity of corn plant treated by Beauveria bassiana
during seed and seedling stages to Ostrinia furnacalis Guenee
(Lepidoptera: Pyralidae)
Itji Diana Daud, Indonesia

13.55 - 14.15 Efficiency of some plant extracts on mortality of the dog tick
(Rhipicephalus sanguineus)
Chanatda Leenuwongphun, Thailand

14.15 - 14.35 Mushroom business farming: a closer look at a village-based
mushroom entrepreneur in science city of Munoz, Nueva Ecija,
Philippines
Renato G. Reyes, Philippines

14.35 - 14.50 Effects of a- mangostin from pericarp of mangosteen on
development and toxicity of Nilaparvata lugens (Stal.)
Vasakorn Bullangpoti, Thailand

1450 - 15.10 Coffee break

Oral session I: Biocontrol (cont.)
Chairperson: Assoc. Prof. Niphon Visarathanonth, Kasetsart
University, Bangkok, Thailand

15.10 - 15.30 Selectivity of some new molecules of insecticide to important
natural enemies of major rice pests in India
A. K. Somchoudhury, India

15.30 - 15.50 Efficiency of some plant extracts on mortality, levels of esterase
and glutathione-s-transferase in larvae of oriental fruit fly
(Bactrocera dorsalis Hendel)
Tipanart Antarasane, Thailand

1550 -16.10 Effects of phytoestrogen from white Kraw-Kloer (Peuraria
mirifica) on the development stages of Thai multivotine silkworm
(Bombyx mori)
Kanitsara Chawna, Thailand

16.10 - 16.30 Pest management on cocoa pod borer (Conopomorpha
cramerella Snellen) and black pod rot (Phytophthora palmivora
Buttler) in Indonesia

Untung Suropati, Indonesia
VI



Oral session I1: Biocontrol

9.00 -9.20

9.20 - 9.40

9.40 - 10.00

10.00 -10.20

10.20 - 10.35

Chairperson: Dr. Jochen Amrehn, International College, KMITL,
Thailand

Isolation of rot pathogens of yam (Dioscorea rotundata Poir)
and control with leaf extracts of Chromolaena odorata, Carica
papaya and Aspillia africana

R. N. Okigbo, Nigeria

The antibacterial activity of Gongronema latifolium and
Ocimum gratissimum extracts on Escherichia coli and
Salmonella typhi

U. N. Ekwenye, Nigeria

Determination of diversity of Rhizoctonia solani f.sp. sasakii
incitant of banded leaf and sheath blight of maize using RAPD
and ITS region sequencing

P. Srinivas, India

Inhibitory effect of some essential oils on Post-harvest fungal
disease of greenhouse tomato fruits
H. Arouiee, Iran

Coffee break

Oral session I1: Biocontrol (cont.)

10.35 -10.55

Chairperson: Dr. Hideo Ishii, National Institute for Agro-
Environmental Sciences, Tsukuba, Japan

Chrysanthemum white rust in the Philippines: its management
using fungal hyperparasite and bacterial antagonist

Luciana M. Villanueva, Philippines

10.55 -11.15 Application of Trichoderma virensto farmer practice for

controlling of chili foot rot
Jinantana Jomduang, Thailand

11.15 -11.35 Control of plant phytopathogens by streptomycete species

isolated from soil
N. Kannan, India

VII



11.35 - 11.55 Efficiency of cian-phae (Jatropha gossypifolia Linn.) and caster
bean (Cleome viscose Linn.) as alternative botanical insecticide
for control of Spodoptera litura (Fabricius): toxicity and
detoxification enzyme mechanisms
Sunee Khanananukulchai, Thailand

11.55 -12.15 Purification and properties of antifungal protein produced by
Bacillus subtilis B29
Li Jing, P.R. China

12.15 - 13.15 Lunch

Oral session 11 Biocontrol(cont.)
Chairperson: Prof. Dr. Yang Qian, Harbin Institute of
Technology, Harbin, P.R. China

13.15 - 13.35 Study of antimicrobial substance produced by Streptomyces
ssp. 87
Kanlayani Charoensopharat, Thailand

13.35 - 13.55 New antimicrobial protein from crocodile leukocyte extracts
(Crocodylus siamensis)
Supawadee Pata, Thailand

13.55 -14.15 Protein biopesticide development
Dewen QIU, P.R. China

14.15 - 14.35 Distribution and incidence of apple powdery mildew in a mixed
cultivar orchards and relationship to disease severity
Amitabh Singh, India

14.35 - 1450 Coffee break

1450 -15.10 Effect of ectomycorrhizal fungi on the growth of Korea spruce
seedlings
Song Ruiging, P.R. China

15.10 -15.30 Aging effect on accumulation of camalexin in Arabidopsis

thaliana after elicitation by silver nitrate
M.S. Lum, Malaysia

VI



15.30 -15.50

15.50 - 16.10

Properties of fermentation of a new anti-aflatoxigenic bacterial
strain and its active metabolites
Pei-Sheng Yan, P.R. China

Biological control of white grubs using indigenous insect
pathogenic fungi in Nepal
Yubak dhoj Ghartty Chettry, Nepal

16.10 - 16.30 Technology transferring of using earwig and egg parasitoid to

control insect pests in sweet corn
Tasanee Jamjanya, Thailand

Oral session I11: Biotechnology

9.00 -9.20

9.20 -9.40

9.40 -10.00

10.00 -10.20

10.20 -10.35

10.35 -10.55

Chairperson: Dr. Hla Shain, International College, KMITL,
Thailand

Protein accumulation in sugarcane leaves under drought stress

condition
Nisachon Jangpromma, Thailand

Comparative study of reptile egg white protein by 2D-PAGE
Laoo Shawsuan, Thailand

Development of a specific primer set for the detection of
Rhizoctonia solani AG1-1B
Rita Grosh, Canada

Effects of some effective microorganisms (EM) from aerobic
incubator on toxicity, esterase, glutathione-s-transferase and
monoxygenase

Suraphol Visetson, Thailand

Coffee break

The molecular diversity and enzyme characteristics of a
phytotoxin hydrolyzing carbonyl esterase
Ziduo Liu, P.R. China



10.55 -11.15

11.15 -11.35

11.35 -11.55

11.55 -12.15

12.15 -13.15

Improvement of Bacillus thuringiensis LDC-9 by UV and
MNNG mutagenesis
R. Shenbagarathai, India

Comparison of carbon metabolic kinetics for vegetative growth
and sporulation between Bacillus thuringiensis YBT 1463 and its
non plasmid mutant

Ke Yun, P.R. China

Effects of some effective microorganisms and plant extracts in
reduction of waste gases from digestion of fruit and vegetables
Parichart Upatoom, Thailand

Simple low - cost machine vision for DNA identification
Pitikhate Sooraksa, Thailand

Lunch

Oral session I11: Biotechnology(cont.)

13.15 -13.35

13.35 - 13.55

13.55 -14.15

14.15 -14.35

14.35 -14.50

Chairperson: Dr. Surapol Saensouk, Khon Kaen University,
Nong Khai Campus, Thailand

Identification of Cryl -type genes and characterization of a
novel Cryl- type gene from Bacillus thuringiensis subsp. Alesti
strain LY-pp

Jian Hong Li, P.R. China

Arbuscular mycorrhizal fungi associated with the biofuel plant
physic nut (Jatropha curcas L.) in Thailand
Supattra Charoenpakdee, Thailand

Bioproducts of automotive accessories: rethinking design
materials through cornstarch, sugarcane, and hemp
Apisak Sindhuphak, Thailand

N - and C- terminal regions of a cytolytic toxin from Bacillus
thuringiensis are required for protein folding and toxin activity
Wanwarang Pathaichindachote, Thailand

Coffee break



Isolation of endophytic bacteria and selection of endophytic
antifungal bacteria from soybean
Zhang Shumei, P.R. China

14.50-15.10

15.10- 15.30 Bacth and repeated-batch ethanol fermentations from sweet
sorghum juice under very high gravity conditions by

Saccharomyces cerevisiae
Sunan Nuanpeng, Thailand

15.30-16.10 Purification of Recombinant Human Growth Hormone from Pichia
pastoris Supernatant by lon-Exchange Chromatography

Yardrung Suwannarat, Thailand

16.10-16.30 Effect of Crude Extracted from Leave of Golden Dew Drop
(Duranta repens L.) on Mortality Rate and Histological Change of

Nile tilapia (Oreochromis niloticus L.)
Rachadaporn Benchawattananon, Thailand

November 3, 2007

Award of best poster presentation, announcement of the host

8.30-10.00
for the 6" International Symposium and closing ceremony
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DIAGNOSIS OF FUNGICIDE RESISTANCE-BIOASSAY OR
MOLECULAR METHODS

Hideo Ishii

National Institute for Agro-Environmental Sciences (NIAES), Kannondai 3-1-3,
Tsukuba, Ibaraki 305-8604, Japan

ABSTRACT

Fungicides have greatly contributed to sustaining quality food production through protecting a
variety of crops from fungal pathogens. However, the emergence of fungicide resistance in target
pathogens has been continuing worldwide. To identify resistance, traditional biological methods
are commonly used. Those methods contain mycelial growth tests on a culture medium, spore
germination test on a glass-slide, inoculation tests on a host plant, and others. Such methods are
generally time-consuming and laborious.

Molecular mechanism of resistance has been intensively studied on major fungicides. It is well
known that a single point mutation in RB-tubulin-encoding gene results in benzimidazole resistance
due to the change of an amino-acid in fungicide-binding proteins. A single point mutation in a
gene encoding the fungicide-targeted scytalone dehydratase caused resistance to MBI-D
fungicides in rice blast fungus. A range of molecular methods have been developed, enabling the
rapid detection of resistance.

Qol fungicides, which inhibit mitochondrial respiration, are the second most important class of
fungicides. As a major mechanism of Qol resistance, a single point mutation, which causes an
amino acid change in cytochrome b is thought to govern the expression of high resistance.
However, the status of heteroplasmy in the mitochondrial genome which encodes the cytochrome
b gene makes it difficult to precisely monitor resistance in some pathogens.

This paper briefly summarizes mechanism of fungicide resistance and the comparative studies on
molecular diagnosis with bioassays of resistane.
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BIOPHARMACEUTICALS FROM MUSHROOMS

Bjgrn Kristiansen

GlycaNova, Norway
SUMMARY

Mushrooms have been used to treat a wide range of diseases in traditional Eastern medicine. At
present there are more than 300 species of mushrooms that are known to demonstrate therapeutic
properties, hence the term medicinal mushrooms. These properties are due to many compounds,
notably steroids, lactones, alkaloids, polysaccharides and triterpenes that are contained within the
fruiting bodies (which are colloquially called the mushrooms) and mycelium of the mushroom.
Pharmacologically, the polysaccharides are the main products of interest w.r.t. immune
stimulating activities.

Polysaccharides are found throughout nature. They are made up of many small sugar
units linked together in different ways to form complex polysaccharides. One form of these, the
beta glucans, is now attracting attention within the field of medicine because their properties
include immune modulatory and antitumour effects

GlycaNova develops, manufactures and markets nutraceuticals and active pharmaceutical
ingredients from Basidiomycetes. By combining traditional natural medicine with modern
scientific and production standards, GlycaNova offers safe, effective and natural health products in
the form of dietary supplements and functional food ingredients: The company’s
first pharmaceutical product is targeted for the treatment of patients with cancer and other
secondary immune deficiency syndromes.

GlycaNova has developed a proprietary production technology based on submerged
fermentation and product isolation technology. The use of submerged fermentation allows
complete control of the production process and ensures that there are no undesirable compounds in
any of the product streams whether the streams are intended for nutraceutical products or for
pharmaceutical products. After the fermentation process, the biomass is separated from the
fermentation liquor, leading to two different product streams, one containing the biomass and a
liquid stream containing the extracellular products. Both streams can be used as nutraceuticals
without further processing, but further processing is called for to tailor the product to selected
application. For pharmaceutical application areas, the liquid stream is always transferred to
appropriate product finishing steps. The GlycaNova production process allows the products to
remain in their native state leading to highly efficacious product compared to similar products
produced the traditional way with solvent extraction.

Production of nutraceuticals

Presently, GlycaNova offers four immune-enhancing ingredients to the functional food and dietary
supplement industries: Lentinex®, Lentinan XP™, Immuna™ and LentiGuard®. Research
indicates that these products can restore a healthy immune system, reduce the risk of developing
specific diseases and enhance health-related conditions. The products are 100% natural with a
guaranteed amount of bioactive

The 5" International Symposium on Biocontrol and Biotechnology 4



Production of pharmaceuticals
For pharmaceutical grade products, the fermentation broth is sent to further processing steps,
notably product isolation and purification. Depending on the nature of the fermentation broth and
the product isolation steps employed, several pharmaceutical grade products can be generated
from the same fermentation broth.

GlycaNova’s novel technology can be used to produce pure bioactive ingredients found
in a variety of mushroom species. The process is based on decades of academic research on fungi

(mycology).
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IMPORTANT ROLE OF THE CHOLESTEROL FOR THE
EVOLUTION OF AN INSECT VIRAL INFECTION

Serge Belloncik

INRS-Institut Armand-Frappier Laval Canada

SUMMARY

Different and several factors affect the evolution of a viral infection. These factors could be related
to the virus, to the infected host or to environmental conditions. In particular insect populations are
submitted to a variety of environmental stresses, alimentation conditions as well as microbial
infections combined with deficient immunological defences. All these elements could, depending
on the virus, interfere or enhance a virus infection.

Since the development of insect cell culture systems the studies on the viral replication
were made more easy to conduct and the evaluation of the positive as well as negative impacts of
different factors on the replication on an insect virus more accurate to assess.

In this presentation, we will develop more on the impact of a nutritional factor on the
evolution of a viral infection. We demonstrated that the lack of cholesterol which is an important
nutritional element for an animal cell growth and structure is not detrimental to the integrity and
normal growth of an insect cell. Moreover and the replication of some viruses is not affected if the
culture media is deprived of lipids and cholesterol in particular. However the replication of the
nucleopolyhedrosis viruses (Baculoviruses) is prevented by the lack of cholesterol as nutrient in
the culture medium. In this study the positive or no role of cholesterol in the growth of insect cells
and its effect on each step of the Baculoviruses will be presented and analyzed.
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RESEARCH ADVANCE OF Bacillus thuringiensis AGAINST
PLANT PATHOGENS

Yi zhou'? Jibin Zhang®, Ziduo Liu*, Ming Sun® and Ziniu Yu*

'State Key Laboratory of Agricultural Microbiology, National Engineering Research
Center of Microbe Pesticides, Huazhong Agricultural University, Wuhan 430070, P.R.
China
2College of Agriculture, Yangtze University, Jingzhou, Hubei Province, P.R. China

ABSTRACT

Bacillus thuringiensis is well known as a high-effective bio-insecticidal bacterium. Few people
have realized about the character of B. thuringiensis for plant disease-control. During the past 20
years, development for B. thuringiensis and their new functions were reported. In this paper, novel
function of B. thuringiensis to control phytopathgenic microorganism were summarized. The first
one is about AHL lactonase, which can quench quorum sensing signal molecular N-acyl
homoserine lactones and in turn significantly silence Erwinia carotovora virulence and decrease
the incidence of E. carotovora infection. The second is about zwittermicin A, a linear aminopolyol
antibiotic with high activity against the Oomycetes and their relatives, as well as the algal protists
and certain Gram-negative bacteria. At the same time, zwittermicin A can greatly enhance efficacy
of B. thuringiensis insecticide. The potential of B. thuringiensis to control plant parasitic nematode
and some new progresses were also introduced. Each part has some striking results and good
promising for application. On the other hand, some methods and results concluded in the research
can widen the control spectrum of B. thuringiensis and help better understanding of B.
thuringiensis’ role in soil ecosystem.

KEYWORDS: Bacillus thuringiensis, plant pathology microorganism, acyl-homoserine lactonase
(AHL), zwittermicin A, insecticidal crystal proteins (ICPs)
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AUGMENTATIVE BIOLOGICAL CONTROL IN THAILAND:
CURRENT STATUS AND FUTURE CHALLENGE

Nutcharee Siri

National Biological Control Research Center, Upper Northeastern Regional Center,
Khon Kaen University and Entomology Section, Faculty of Agriculture, Khon Kaen
University, Khon Kaen ,Thailand

ABSTRACT

The augmentative biological control (the release of large numbers of reared predators/
parasitoids) is currently included in a variety of pest management programs. Several insect
natural enemies production technology have been developed to control pest of economic
crops such as, Anastatus sp. for longan stink bug, Chrysoperla spp., Eocanthecona furcellata
and earwigs for various insect pests, Cotesia flavipes for sugarcane stem borers, and
Trichogramma spp. for various lepidopterous pests. All of the augmentative natural enemies
are provided by the three government institutions; Department of Agriculture (DOA),
National Biological Control Research Center (NBCRC) and Department of Agricultural
Extension (DOAE) . The DOA and NBCRC are responsible for research on the mass culture and
application methodologies of the natural enemies. The DOAE is responsible in promoting and
extention work in biological control. Nevertheless, the augmentation is applied in relatively
few agricultural system (organic agriculture, manure management) and when with no viable
alternative methods available. These because of the augmentation is less effective than
insecticide application, the tactic is complicated and the insect natural enemies are not
available in the market. In the other hand, little interest by consumers in pesticide- free-food.

To expand augmentative biological control, many challenges must be addressed. The
commercial insect natural enemy products are necessary and must be acceptable to the
consumer and sustainable for the producer. There are many constraint and limitation to the
development and commercial production of biological control agents. Therefore, for
augmentative biological control to be successful on a commercial scale, there needs to be
an effort to encourage collaboration between researchers, producers, advisors and growers.

The 5™ International Symposium on Biocontrol and Biotechnology 8



Oral Presentations



0-01

UTILIZATION OF Eocanthecona furcellata (Wolff) AGAINST
THE TOMATO FRUITWORM Helicoverpa armigera (Hubner)
AND THE EGGPLANT FRUIT AND SHOOTBORER
Leucinodes orbonalis (Guenee)

Teotimo M. Aganon* and Ellen S. Romero

Central Luzon State University
Science City of Munoz, Nueva Ecija

ABSTRACT

A study on the effect of different stages (i.e.from nymph to adult) and different densities of
Eocanthecona furcellata against the tomato fruitworm Helicoverpa armigera (Hubner) and the
eggplant fruit and shootborer Leucinodes orbonalis (Guenee) was undertaken.The feeding
capacity of E. furcellata against third instar larvae of H. armigera and L. orbonalis were evaluated
under laboratory conditions. First nymphal instar of E.furcellata fed onl.22 larvae while the adult
fed on 10.24 larvae of L. orbonalis in one day. The feeding capacity increased as the predator
grew from first instar to adult stage. A similar trend was observed on the feeding capacity of E.
furcellata against larvae of H. armigera. The first instar nymph preyed on 1.68 larvae while the
adult preyed on 11.96 larvae of H. armigera per day.Results on field release of E. furcellata
showed that higher densities significantly increased the yield of both tomato and eggplant. Field
release of 5 adult E. furcellata per tomato plant produced an average yield of 2.03 kg per plant as
against field releases of 3 and 1 adult E. furcellata per plant with an average yield of 1.75 and 0.98
kg per plant, respectively. In eggplant, field release of 5 adult E. furcellata per plant of eggplant
produced an average yield of 1.37 kg per plant.Feeding capacity of E. furcellata against tomato
fruitworm and eggplant fruit and shootborer increased from young to older instars. The adults had
higher feeding capacity than the nymphs.

KEYWORDS: Eocanthecona furcellata, Helicoverpa armigera, Leucinodes orbonalis, field
release, feeding capacity

*Corresponding author.  Telefax No. (044) 456-0609 Email: tim_aganon@yahoo.com
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THE EFFECTS OF ANATOMY AND MORPHOLOGY OF
COCOA POD (Theobroma cacao L.) ON EGG LAYING AND
LARVAL DEVELOPMENT OF COCOA POD BORER
(Conophomorpha cramerella Snellen)

Vien Sartika Dewi

Department of Plant Pest and Disease, Faculty of Agriculture, Hasanuddin University
Perintis Kemerdekaan km 10 Tamalanrea, Makassar 90245, Indonesia

ABSTRACT

Cocoa pod borer, CPB (Conophomorpha cramerella Snellen) is the most important insect pest
threatening cocoa production in Indonesia. Crop losses due to this insect are up to 80 % in some
geographical regions. This experiment is aimed to examine the anatomy and morphology of cocoa
pods towards numbers of egg laid and larvae life of CPB. The experiment consists of number of
egg laying of CPB is influenced by morphology factor of pod and larval development in mesocarp
and sclerotic net as well as anatomy factors. This experiment was conducted in two sites, in the
field and in the laboratory. While the former was located in South Sulawesi, Indonesia. The
experiment comprise seven clones, namely Aryadi 2, Baharuddin Hal 209, Catango, Hans 2, KKM
22, Lokal. The study indicates two findings. First, the putting the egg is different from one clone
to another as well as maturity of pod. Morphology factor has significant role on egg laying which
can be seen from the depth of furrow and roughness of pod, while primary chemical composition
shows the significant role in the number of egg putting in the 4 months pods. Second, the highest
CPB larvae mortality is in the age of 2 and 5 months. The role of anatomy factor in larvae
mortality has not indicated significant effect.

KEYWORDS: Conopomorpha cramerella Snellen, anatomy, morphology, cocoa pod, clone,
egg laying, larva and mortality.
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PREDATION BEHAVIOUR AND PREDATISM PERIODS OF
Coccinella SP.(COLEOPTERA : COCCINELLIDAE) LARVA
AND ADULT’S AT Aphis glycines MATSUMURA
(HOMOPTERA : APHIDIDAE)

Nurariaty Agus

Faculty of Agriculture, Hasanuddin University, Makassar 90245 Indonesia

ABSTRACT

Predator and prey interactions are important in biological control. Coccinella sp. is one of the
most important predators because of its role in suppressing population of pests, including Aphis
glycines Matsumura. The aim was to study the behaviour and the time period required by each
larva and adult of Coccinella sp. to kill a number of A. glycines. The research was conducted in
laboratory of Pest Identification and Biological Control, Departement of Plant Pests and
Diseases, Faculty of Agriculture, Hasanuddin University, from March till June 2007. The
coccinellids feeding behaviour was studied using the third instar larva and adult stages, 10 prays
per individual of each stage. For the observation of predatism period was conducted, using 80
adults and 80 nymphs of A. glycines per individual of each stage and predation period was
conducted every three hours interval till 24 hours; Predation behaviour was observed until its prey
finished. Results of research indicated that the behavioural predatism of the larva and adult stages
of Coccinella sp. larva and adult’s tend to be equal which is early with the searching prey and after
finding its prey then captured and eaten, but larva was quicker than adult. Meanwhile Coccinella
sp. adults finishing Kill the A. glycines adults during 21 hours and for the nymph during 18 hours,
while Coccinella sp. larvae finishing A. glycines adults during 15 hours and for the nymphs
during 21 hours.

KEYWORDS : Biological control, behavioral and predatism period, Coccinella sp. larva
and adult, A. glycines

*Corresponding author: Phone: 62-411-587100 Fax : 62-411-587100 jhptuh@yahoo.com
HP : 62-812-424-3257 atyagus@yahoo.co.id
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MANAGEMENT OF COCOA POD BORER (Conopomorpha
cramerella Snellen) USING PLANT NATURAL PRODUCT
COMBINE WITH PLASTIC SLEEVING IN COCOA

Sylvia Sjam

Department of Plant Pest and Disease, Faculty of Agriculture, Hasanuddin University
Perintis Kemerdekaan km 10 Tamalanrea, Makassar 90245, Indonesia

ABSTRACT

Indonesia is the third largest producer of cocoa in the world. Up to 80 % of the total Indonesia
cocoa production being produced in South Sulawesi. Unfortunately, Indonesia’s cocoa production
and cocoa bean quality have substantially declined for the last few years. Cocoa pod borer (CPB)
has been the single most important being limiting factor for cocoa production in Indonesia. In
1997 CPB was confirmed to have infected 10 % of all cocoa plantations in Indonesia, and now
more than 50 % of the total area of cocoa plantations in Indonesia has been infected. The
objectives of this study were to determine the effect of plant natural product (Azadirachta indica
and Crecentia cujete) with or without plastic sleeving in suppressing pod damage by cocoa pod
borer. This research was conducted in cocoa plantation area in South Sulawesi, Indonesia. The
study was arranged in a complete randomized block design with three replications. Plant natural
product consisted of Azadirachta indica and Crecentia cujete were used as a treatment. The
effect of sleeving on each treatment was evaluated. The study results indicated that plant extract
of Azadirachta indica and Crecentia cujete with sleeving was the most effective in suppressing the
damage caused by cocoa pod borer.

KEYWORDS: Conopomorpha cramerella Snellen, plant natural product, plastic sleeving,
suppressing, damage, Crecentia cujetea and Azachdiracta indica

*Corresponding author. Phon : 62-411-587100 Fax: 62-411-587100 HP: 08124243257
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ROLE OF PREDATORS IN MANAGEMENT OF
Oligonychus coffeae Nietner IN TEA IN INDIA

SARKAR, P.K., SOMCHOUDHURY, A.K. AND SEKH, K.

Dept. of Agril. Entomology, Bidhan Chandra Krishi Viswavidyalaya,
Krishi Viswavidyalaya-741252, Nadia, West Bengal, India

ABSTRACT

India produces best quality of orthodox tea in the world with brand name “Darjeeling Tea”. India’s
CTC brand has also acquired fame as “Assam Tea” with aroma & liquor strength. Incidentally, a
red spider mite, Oligonychus coffeae Nietner invades the tea plantation during March—-May
coinciding with the period for production of best quality of tea. It interferes the quality and inflicts
severe yield loss. Natural enemy complex consists of mainly Amblyseius sp., Agistemus sp.,
Stethorus gilvifrons and Chrysoperla carnea. The entire predatory groups provided upto 70 %
natural control of O. coffeae of tea but their activities were affected due to the use of non selective
pesticides. The peak period of incidence of the predatory groups was March — April followed by
another small peak during October—-November, the density of predatory mites (Amblyseius sp. and
Agistemus sp.) varied between 2-5/leaf and numbers of insect predators (Stethorus gilvifrons and
Chrysoperla carnea) varied between 6-12/bush. Spiromesifen was found to be very effective in
control of the mite pest as well as to be very much safe to natural enemies. Spiromesifen 240 SC
@ 400/ha gave around 94.00 % reduction of red spider mite population compared with around
68.00 % and 88.00 % in standards viz. dicofol 18.5 EC @ 1000 ml/ha and propergite 57 EC @
800 ml/ha respectively. The new molecule was very selective to the predatory population causing
around 12.00 %, 15.00 %, 1.00 % and 1.00 % reduction of Amblyseius sp., Agistemus sp.,
Stethorus sp. and Chrysoperla sp., respectively compared with 63.00 %, 65.00 %, 12.00 % and
10.00 % in dicofol and 23.00 %, 25.00 %, 2.00 % and 2.00 % in propergite.

KEYWORDS: Oligonychus coffeae Nietner, predators, tea
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MANAGEMENT OF WHITEFLIES ( Bemesia spp.) IN
TOMATO (Lycopersicum esculentum) UNDER GREENHOUSE
CONDITIONS

Aurea C. Roxas Jeanny Salamanca, Marilyn G. Patricio, Herminia R. Rapusas

ABSTRACT

The experiment was conducted to assess the effectiveness of the different pest management
strategies in controlling whitefly population on tomato under greenhouse conditions. The
treatments evaluated were: T1- Kakawate (Gliciridia sipium) leaf extract, T2- Neem tree
(Azadiractha indica) leaf extract, T3- alternate spraying of synthetic insecticide, T4- removal of
leaves deposited with egg (mechanical), T5- yellow sticky trap, T6- untreated.Whitefly population
was significantly reduced by the application of the different treatments. Plants treated with
kakawate (G.sipium) leaf extract and insecticide consistently and similarly gave the lowest
population of whiteflies 3 days after first application up to the seventh treatment application.
These two (2) treatments significantly produced obtained lower population of whiteflies compared
to plots staked with yellow sticky trap and the untreated control plots. Except during the fourth
treatment application, all the rest of observations showed that plots treated with kakawate and
neem tree leaf extracts and removal of leaves deposited with eggs had comparable number of
whiteflies.Damage rating in plants treated with kakawate and neem tree leaf extracts and removal
of leaves deposited with eggs were similar to each other and was not significantly different with
plot sprayed with synthetic insecticide. Significantly higher yields were obtained from plots
treated with kakawate ( 10.87 kg/plot) and neem tree leaf extract (10.17kg/plot) and insecticide
treated plots (10.93 kg/plot) compared to plots treated with removal of leaves deposited with eggs
(8.77kg/plot) staked with yellow sticky trap (8.77kg/plot) and the untreated control plots
(6.47kg/plot).

KEYWORDS: Pest management, Whitefly, (Bemesia spp.), Kakawate, Gliciridia sipium, neem
(Azadiractha indica)
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COMPARISON OF THE EFFICACY OF
ENTOMOPATHOGENIC FUNGI ON INSECT PESTS AND
NON TARGET INSECTS

Malee Thungrabeab™

Lampang Agricultural Research and Training Centre,
Rajamangala University of Technology Lanna, Lampang 52000, Thailand

ABSTRACT

The entomopathogenic fungi, Beauveria bassiana (Balsamo) and Metarhizium anisopliae
(Metsch) were tested with the aim of studying their efficacy in the control of insect pests, aphids,
Myzus persicae Sulzer (Hom., Aphididae) and thrips, Thrips tabaci Lindeman (Thys., Thripidae)
as well as their side effects on non target insects, Coccinella septempunctata L. (Col.,
Coccinellidae), Chrysoperla carnea (Stephens) (Neur., Chrysopidae), Dicyphus tamaninii Wagner
(Him., Miridae) and Heteromurus nitidus Templeton (Collembola: Entomobryidae). The
experiments were conducted by spraying conidial suspension at a concentration of 1x10°
conidia/ml directly on the 1% instars of aphids and thrips as well as 1% larval instars of C.
septempunctata, C. carnea and adults of D. tamaninii and H. nitidus. For the experiment on insect
pests, mortality was recorded daily during one week while the mortality of non target insects was
recorded daily till the next generation.

The results showed that both fungi had highly significant differences (P<0.05) in efficacy between
insect pests and non target insects. Significantly higher efficiency was observed on insect pests
than non target insects.  The corrected mortality of M. persicae and T. tabaci caused by B.
bassiana was 84.31 and 95.52 %, respectively and those by M. anisopliae were 89.47 and 97.33
%, respectively. On the other hand B. bassiana was found to be non-pathogenic to C.
septempunctata, C. septempunctata, D. tamaninii and H. nitidus, while M. anisopliae had
pathogenicity to C. carnea and D. tamaninii, in which D. tamaninii was more susceptible than C.
carnea with corrected mortalities of 10 and 4%, respectively.

KEYWORDS: entomopathogenic fungi, side effects, aphids, thrips, non target insects

*Corresponding author:  Tel: 0066 5434 2553  Fax: 0066 5434 2550
E-mail: mthungrabeab@yahoo.co m.
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ENTOMOPATHOGENIC FUNGI SCREENING AGAINST
FRUIT FLY

Sirinun Aemprapa

Rajamangala University of Science and Technology Thanyaburi
Rangsit-Nakornnayok Road, Klong 6, Thanyaburi, Pathumtani 12110, Thailand

ABSTRACT

The screening of entomopathogenic fungi, (7 isolates of Metarhizium spp., 12 isolates of
Beauveria spp., and 1 isolates of Hirsutella citriformis) against the fruit fly Bactrocera dorsalis
was performed in Lampang Agricultural Research and Training Centre, Lampang, Thailand. The
efficacy test was done by spraying suspensions of 10% fungispore per ml. on fruit flies using
completely randomized design experiments. The numbers of dead fruit flies which were covered
by fungi was recorded and calculated percent mortality by Abbott’s formula. The results showed
that the mortality percentage of fruit fly was from 2 to 68 % . Beauveria sp. isolate 6241 which
killed more than 50% of fruit flies was selected and checked virulence by calculating the LCsq
using completely randomized design experiments. The treatment used was 5 levels of spore
concentration. The results showed that the number of the fruit flies killed by fungi were correlated
with the spore concentration. Its LCsowas 7.36 x107 spore/ml.

KEYWORDS: Friut fly, Entompathogenic fungi, Biological control
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THE IMPACT OF NEMATODE Steinernema carpocapsae
APPLICATION ON POD DAMAGE BY Conopomorpha
cramerella SNELLEN (LOPIDOPTERA: GRACILLARIDAE)
AND COCOA BEAN PRODUCTION

Ade Rosmana*, Juharni, and Untung S. Tresnaputra

Cocoa Study Center, College of Agriculture-Hasanuddin University,
Makassar 90245 Indonesia

ABSTRACT

The application of nematode Steinernema carpocapsae with different population on surface of
cocoa pod on the early period of egg deposition of Conopomorpha cramerella in the field was
examined. This application reduced greatly the damage of pod, the more nematode applied the
more damage was reduced. Its effectiveness reach 14% with nematode population of 1000, 31%
with 2500, 64% with 5000, and 83% with 10000. This reduction of the damage offer the
consequent to increase the dry bean weight of respectively 51.6%, 48%, 103% and 159.3%

KEYWORDS: Steinernema carpocapsae, damage, Conopomorpha cramerella, bean
production

*Corresponding author: Phone : 62-411-587100 Fax : 62-411-587100
E-mail. jhptuh@yahoo.com
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EFFICIENCY OF DEADLY CRAB’S EYE EXTRACTS
(Abrus precatorius L.) AGAINST ORIENTAL FRUIT FLY
(Bactrocera dorsalis Hendel)

Piyarat Nakawiroat', Suraphon Visetson', John Milne? and Chaiwud Sudthongkong®
'Department of Zoology, Faculty of Science, Kasetsart University, Bangkok, Thailand

“Department of Biology, Faculty of Science, Mahidol University, Bangkok, Thailand

®Samutsakron Coastal Fisheries Research and Development Center, Department of
fisheries, Samutsakorn, Thailand

ABSTRACT

This research evaluated the efficiency of deadly crab’s eye (Abrus precatorius L.) extracts against
various stages of oriental fruit fly (Bactrocera dorsalis Hendel). The Soxhlet’s extraction method
was used to evaluate their toxicity using 95% ethanol as a solvent. The topical spray method was
done to measure their efficiency in terms of LCsq values against eggs, larvae and adult oriental
fruit fly. The extracts showed reduced hatching by ca. 95%. The larval toxicity revealed complete
mortality against the extracts between 1.50 — 10.0 %wi/v at 24 hours. In addition, the feeding
method showed the LCs, values against 2" instar larvae was ca. 7.07 and 5.90 %w/v at 24 and 48
hours, respectively. Furthermore, the adult stage showed LCs, ca. 0.89 and 0.88 %wi/v at 24 and
48 hours, respectively. Their mechanisms of efficiency were discussed. In conclusion, the deadly
crab’s eye extracts trend to be an alternative insecticide to control the oriental fruit fly.

KEYWORDS: efficiency, Bactrocera dorsalis, Abrus precatorius, toxicity
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THE TOXICITY OF CORN PLANT TREATED BY Beauveria
bassiana DURING SEED AND SEEDLING STAGES TO
Ostrinia furnacalis Guenee (Lepidoptera : Pyralidae)

Itji Diana Daud

Department of Plant Protection, College of Agriculture, Hasanuddin University
Makassar 90245 Indonesia

ABSTRACT

Beauveria bassiana was introduced to corn plant through seed treatment by submersion and
through seedling treatment by pouring on soil in order to investigate its toxicity. Its

proofed by feeding of corn stem borer larva, Ostrinia furnacalis on leaf and stem. Then the larval
mortality, feeding behavior, accelerate of larva stage as well as delay of pupal stage were
observed. It was found that larval mortality was higher when fed on stem of maize which growing
from seed treated by B. bassiana than that of fed on stem of maize treated by B. bassiana. during
seedling stage.

KEYWORDS: toxicity, Beauveria bassiana, Ostrinia furnacalis, seed, seedling

The 5" International Symposium on Biocontrol and Biotechnology 21



0-12

EFFICIENCY OF SOME PLANT EXTRACTS ON
MORTALITY OF THE DOG TICK
(Rhipicephalus sanguineus)

Chanatda Leenuwongphun* *Suraphon Visetson * and Manthana Milne

! Department of Zoology, Faculty of Science, Kasetsart University,
Bangkok, 10900, Thailand
“Dept. of Agriculture, Ministry of Agriculture and Cooperatives Bangkok 10900,
Thailand

ABSTRACT

The tendency of herbal extracts as insecticide alternative are gaining high acceptability to
Thai people. Some synthetic pesticides namely pyrethroids and organophosphate have been
causing detrimental effects to home pet such as dogs. This research was done to evaluate the
efficiency of some Thai herbs that have been proved to repel and give mortality to some insects.
The herbs used were sweet apple (Annona squamosa Linneaus), soapberry (Sapindus
emarginatus Vahl.), lantana (Lantana camara Linn), leech lime (Citrus Hystrix DC)and
sweetflag (Acorus calamus L.) The soaking method at room temperature using 95 % ethanol was
trialed. The dipping method of herbal extracts were used against adult dog tick (Rhipicephalus
sanguineus). The sweet apple extracts showed linear respond with Y = 0.70 + 4.87X; LCs
ca. 10.05 % wi/v after 24 hours exposure. The soapberry extracts exhibits Y = 0.37 + 2.53X;
LCsy ca. 19.59 % w/v. The lantana extracts revealed Y = 0.68 + 3.83X; LCs, ca. 12.87 %
w/v. The leech lime extracts showed Y = 1.3 + 2.30X; LCs ca. 21.1 % w/v. The sweetflag
extracts indicated Y = 3.33E-02 + 4.03X; LCs ca. 12.39 % w/v. The underline mechanisms to
each extract in terms of active compounds in the extracts against physiological changes of the
ticks were discussed.

KEYWORDS: Efficiency, plant crude extracts, dog tick, Rhipicephalus sanguineus.
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MUSHROOM BUSINESS PHARMING: A CLOSER LOOK AT
A VILLAGE - BASED MUSHROOM ENTREPRENEUR IN
THE SCIENCE CITY OF MUNOZ, NUEVA ECIJA,
PHILIPPINES

Nuela O. Frias™", Renato G. Reyes? and Sofronio P. Kalaw?

'Department of Agribusiness Management, College of Agriculture
Central Luzon State University
Science City of Munoz, Nueva Ecija, Philippines
“Center for Tropical Mushroom Research and Development
College of Arts and Sciences, Central Luzon State University
Science City of Munoz, Nueva Ecija, Philippines

ABSTRACT

A case presentation of an existing mushroom enterprise located in the Science City of Munoz,
Nueva Ecija, Philippines was conducted to showcase the economic and technical viability of a
typical village - based mushroom biotech business set — up in the Philippines. A closer look at the
expenses incurred and revenues generated from one production cycle, approximately four months
operation was performed. Also, the profitability of the enterprise by calculating the net return,
return per peso spent and return above cost was also determined. The total cost of production
amounted to PhP 236, 132.14 (US$1= PhP 48.00) of which material costs accounted for 75% (PhP
176,898.82). The material cost incurred in the production of mushrooms (60%) and fruiting bags
(38%) accounted for the highest share vis —a-vis the production of grain spawn and pure culture.
Gross return registered at PhP1,641,960.00 where sales from mushrooms also gave the highest
contribution at 91% (PhP 1,498,560.00). A very favorable net return was computed at PhP 1,
405,827.86. This was due to the very low amount of expenses incurred given that farm wastes,
with very low costs or value, are generally used in the production process. On the other hand, all
the output produced by the farm in each stage of the production process is sold at very lucrative
prices making mushroom production a very ideal business endeavor. Return per peso spent
registered at 5.95 indicating that every peso used realized a return of PhP 5.95. When only cash
costs are considered, the return is PhP 6.25, since depreciation costs of the building and farm
equipment and tools are considered as non-cash expenses.

*Corresponding author: Email: nuelafrias@yahoo.com , boyongreyes@yahoo.com
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EFFECT OF a- MANGOSTIN FROM PERICARP OF
MANGOSTEEN ON DEVELOPMENT AND TOXICITY OF
Nilaparvata lugens (Stal.)

Vasakorn Bullangpoti'", Suraphon Visetson®, John Milne?, Manthana Milne® and
Boonsathien Boonsoong*

'Department of Zoology, Faculty of Science, Kasetsart University,
Bangkok 10900, Thailand
2 Department of Biology, Faculty of Science, Mahidol University,
Bangkok 10400, Thailand
Department of Agriculture, Ministry of Agriculture and Cooperatives,
Bangkok 10900, Thailand

ABSTACT

This research evaluated the effect of a- mangostin from mangostin (Garcina mangostana L.)
pericarp in controlling the various stages of Nilaparvata lugens Stal. (BPH) using the topical spray
method. Alpha-mangostin was extracted from the pericarp of mangosteen using ethanol as solvent
followed by partial purification. The extracts were used to treat nymphs and adult brown plant
hoppers and were most effective against the 1% stage nymph. The effect of toxicity on 1%, 2", 3",
4™ and 5" stages of nymph and adult brown plant hoppers after treatment with a-mangostin in
terms of LCsy was ca. 1.39, 2.26, 5.44, 4.49, 4.03 and 3.84 % w/v respectively after 24 hours
exposure. This extract also demonstrated the best effect on female adult Nilaparvata lugens (Stal.)
resulting in reduced egg production (1.79 fold compared to untreated control) but there was no
effect on the development stage.

KEYWORD: Nilaparvata lugens Stal., a- mangostin , toxicity
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SELECTIVITY OF SOME NEW MOLECULES OF
INSECTICIDES TO IMPORTANT NATURAL ENEMIES OF
MAJOR RICE PESTS IN INDIA

SOMCHOUDHURY, A.K., DHAR, P.P., NAIR, N. and SARKAR, P.K.

Department of Agricultural Entomology, Bidhan Chandra Krishi Viswavidyalaya,
Krishi Viswavidyalaya-741252, Nadia, West Bengal, India

ABSTRACT

India has achieved self sufficiency in food grain production through intensive cultivation system.
Chemical agricultural inputs play a great role to maintain sustainability in food production.
Protection technology has been designed in IPM module. Several new molecules with high
selectivity to natural enemies have been introduced, of late, to make IPM more effective. In rice
ecosystem, major players in natural control of YSB & plant hopper (BPH) being the major insect
pests, are Tetrastichus, Telenomus and Trichogramma (egg parasitiods), Bracon and Cotesia
(larval parasitoids) & Cyrtorhinus (predator). Flubendiamide a new class among pesticides gave
excellent control of the dead heart (1.24 to 2.17 %) @ 30 g a.i./ha compared with 20.26 to 22.97
% in the untreated control. It showed high degree of selectivity to all egg and larval parasitoids
affecting the parasitism only to 17.38-18.77 % and 18.25-21.30 %, respectively compared with
60.15-65.71 % and 70.66-76.85 %, respectively in the standard (chlorpyriphos @ 200 g a.i./ha)
paving the way to include them in IPM module. There was significant yield increase i.e. 32.52-
36.83 % over control compared with generic molecules giving only 17.52-21.04 % vyield increase
taken as standard chemical showing high toxicity to important natural enemies. In plant hopper
(BPH), ethiprole 10 SC @ 50 g a.i./ha gave 99.99 % reduction of population of hopper compared
with 90.03-96.53 % in the standard (acephate @ 468.75 g a.i./ha) along with significant yield
increase from 13.10-22.10 % compared with 4.68-10.41% in the standard i.e. acephate over
control. Ethiprole also showed high selectivity to Cyrtorhinu sp. affecting the population <15 %
compared with >51 % in acephate. The concept of IPM in rice in West Bengal province, India has
been detailed out in the text.

KEYWORDS: insecticides, rice pests, selectivity
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EFFICIENCY OF SOME PLANT EXTRACTS ON
MORTALITY, LEVELS OF ESTERASE AND
GLUTATHIONE-S-TRANSFERASE IN LARVAE OF
ORIENTAL FRUIT FLY(Bactrocera dorsalis Hendel)

Tipanart antarasane'”, Suraphoon Visetson' and Manthana Milne?

! Department of Zoology, Faculty of Science, Kasetsart University,
Bangkok 10900, Thailand
Deptartment of Agriculture, Ministry of Agriculture and Cooperatives,
Bangkok 10900, Thailand

ABSTRACT

This research was conducted to evaluate the efficiency of three plant extracts namely derris root
(Derris elliptica Benth.), sugar apple (Annona squamosa L.), seed and soap berry fruit
(Sapindus rarak DC.) against different developmental stage of oriental fruit fly (Bactrocera
dorsalis Hendel) such as 2" instar larvae and adults. The Soxhlet’s extraction using 95% ethanol
as solvent was prepared. The derris extract showed LCs, against the 2" instar larvae at 24 and 48
hours of 0.48% and 0.45% wi/v, respectively while LCs, of the extract against adults were 0.06%
and 0.04 %wlv, respectively. The sugar apple seed extract indicated LCs, against the larvae of
3.09% and 2.92% wi/v, respectively whereas LCs, of the extract against adults were 1.35 and
1.19% wilv, respectively. The soap berry fruit extracts showed LCs, against the larvae of 19.88%
and 18.32% wiv, respectively and LCs, against the adults d of 4.02 and 3.73 % wi/v, respectively.
The derris extract at 1% w/v and the soap berry extract at 30% w/v induced 5 folds and 4 folds of
esterase activity in the 2" instar larvae, respectively but the glutathione-S-transferase was not
significantly different. The sugar apple seed extract at 5 % wi/v revealed 1.6 folds reduced esterase
activity while glutathione-S-transferases activity was elevated by18 folds. In addition, the adult
showed reduced esterases by 1.5 folds against 0.1% wi/v derris extract, and 5% wi/v sugar apple
seed extract but the glutathione-S-transferases was induced by 2 folds. The soap berry fruit extract
at 7% wi/v induced esterase and glutathione-S-transferase by 1.8 and 4 folds, respectively.

KEYWORDS: fruit fly, detoxification enzyme, botanical insecticide
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EFFECTS OF PHYTOESTROGEN FROM WHITE KRAW-
KLOER (Peuraria mirifica) ON THE DEVELOPMENTAL
STAGES OF THAI MULTIVOTINE SILKWORM
(Bombyx mori)

Kanitsara Chawna®, Suraphon Visetson?, John Milne, San vilai
and Chaiwud Sudthongkong
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Bangkok 10900, Thailand
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*Department of biology, Faculty of Science, Mahasarakham University,
Mahasarakham 44150, Thailand
*Samutsakhon Coastal Fisheries Research and Development Center,
Samutsakhon Province 74000, Thailand.

ABSTRACT

This experiment was carried out to evaluate the effects of ethanolic extracts of phytoestrogen -
rich plant, white Kraw-Kloer (Peuraria mirifica) on toxicity, larval maturation and cocoon
character of Thai Multivotine Silkworm, Bombyx mori. The toxicity in term of LCs at 96 hours
was 5.36% wiv (r’= 0.90) after applying the extracts on mulberry leafs then feed the 48- hour old
fifth in star silkworm. In addition, the crude extracts were administered topically on mulberry leafs
at 3 concentrations, 1%, 5%, and 10% wiv on the 48 -hour old fifth instar silkworm. The results
showed decreased weight of larvae, pupae and at 5% and 10% w/v. However, the larval, cocoon
and shell cocoon weight at 1% wiv treatment have increased. Furthermore, the larval period was
shorted up to 24 hours of 20% of total larvae trialed. The results suggest that the extracts
containing phytoestrogen may affect on growth and molting of silkworm. The physiology and
biochemical mechanisms of phytoestrogen from this plant were discussed.

KEYWORDS: phytoestrogen, Peuraria mirifica, developmental stages, Bombyx mori
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PEST MANAGEMENT ON COCOA POD BORER
(Conopomorpha cramerella Snellen) AND BLACK POD ROT
(Phytophthora palmivora Buttler) IN INDONESIA

Untung Suropati*

Department of Plant Pest and Disease, Faculty of Agriculture, Hasanuddin University
Perintis Kemerdekaan km 10 Tamalanrea, Makassar 90245, Indonesia

ABSTRACT

Cocoa is one of the estate crops that play an important role in Indonesian economy as export
commodity.  Unfortunately, Indonesia’s cocoa production and cocoa bean quality have
substantially declined for the last few years. The decline is mainly due to the pest and disease
attacks, especially cocoa pod borer (Conopomorpha cramerella Snellen) and black pod rot
(Phytophthora palmivora Butl.). The study objectives were to determine: 1) the efficacy of
insecticides with or without plastic sleeving in suppressing pod damage by cocoa pod borer; and
2) the efficacy of fungicide with or without plastic sleeving in suppressing pod damage by black
pod rot.This research was conducted in cocoa plantation area in South Sulawesi, Indonesia. The
study was arranged in a complete randomized block design with five replications. Insecticide
treatments consisted of fipromil, azostrobyn, and lambda sihalotrin. While the fungicide tested
consisted of a mixture between mefenoksam and mankozeb. The effect of sleeving on each
treatment was evaluated. The study results indicated that lambda sihalotrin (25 g/l) with sleeving
was the most effective in suppressing the damage caused by cocoa pod borer. Similarly, fungicide
with sleeving significantly reduced the intensity of black pod rot.

KEYWORDS: Conopomorpha cramerella Snellen, Phytophthora palmivora Butler, pesticides,
plastic sleeving, suppressing, damage.
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ISOLATION OF ROT PATHOGENS OF YAM (Dioscorea
rotundata Poir) AND CONTROL WITH LEAF EXTRACTS OF
Chromolaena odorata, Carica papaya AND Aspillia africana.

Okigbo R. N.* and Odurukwe, C. N.

Department of Botany,Nnamdi Azikiwe University,P.M.B. 5025, Awka,
Anambra State, Nigeria.

ABSTRACT

Antifungal effects of aqueous and ethanol extracts of Chromolaena odorata (L) King and
Robbinson, Carica papaya (L) and Aspillia africana (Pers.) C. D Adams on the establishment of
the fungal pathogens responsible for yam tuber rot in storage were investigated. Fusarium
oxysporum, Aspergillus niger, Penicillium oxalicum, Yeast, Rhizopus nodosus and Trichoderma
viride were isolated from rotted yams. The pathogenicity tests conducted on healthy tubers
incubated for 14 days revealed that A. niger, F. oxysporium, P. oxacilium and the T. viride were
causal organisms of yam rot in storage. Ethanol and aqueous extracts of the leaves of C. odorata,
C. papaya and A. africana were effective in controlling the establishment of the test pathogens
both in vitro and in vivo. The ethanol extracts proved to be more potent. The potency of the leaf
extracts varied with extraction medium (solvent), concentration of leaf extracts and the test
pathogens with the maximum inhibition of all test pathogens at 600 mg/ml. Screening of the
leaves of C. odorata, C. papaya and A. africana for qualitative chemical constituents revealed the
presence of biologically active constituents at various concentrations. The constituents such as
tannins, saponins, flavonoids, alkaloids and sterols were found in C. papaya, and A. Africana, but
C. odorata did not contain sterols. The significance of these findings is discussed in relation to
non-chemical (biological) means of control of storage rot of yams in Africa.

KEYWORDS: Fungi, rot, plant extracts, Phytochemicals, yam.
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THE ANTIBACTERIAL ACTIVITY OF Gongronema latifolium
AND Ocimum gratissimum EXTRACTS ON Escherichia coli AND
Salmonella typhi

Ekwenye, U.N* and Onwukwe, S.N

Department of Microbiology,Michael Okpara University of
Agriculture, Umudike, Abia State, Nigeria

ABSTRACT

The antibacterial activity of ethanolic and aqueous extracts of Gongronema latifolium and
Ocimum gratissimum on E. coli and Salmonella typhi were determined using disc diffusion
method. The antibacterial effect of aqueous extracts of Gongronema latifolium was negative on
both test organisms and the aqueous extracts of Ocimum gratisssimum showed very little zone of
inhibition on E. coli (3.00 mm) diameter and on Salmonella (2.00 mm) diameter.Ethanolic
extracts of both Gongronema latifolium and Ocimum gratissimum showed also little zone of
inhibition on E. coli and Salmonella typhi which was not greater than 3.00 mm diameter. The
minimum inhibitory concentration (MIC) evaluated with both ethanolic and aqueous extracts of
Ocimum and Gongronema of various concentrations observed did not show any zone of
inhibition.The results suggested that the extracts have low potential for use in the treatment of
enteric diseases caused by pathogenic bacteria.
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DETERMINATION OF DIVERSITY OF Rhizoctonia solani f.sp.
sasakii INCITANT OF BANDED LEAF AND SHEATH
BLIGHT OF MAIZE) USING RAPD AND ITS REGION

SEQUENCING

P. Srinivas'” and R. C. Sharma?

'College of Forestry and Hill Agriculture, G B Pant University of Agriculture and
Technology, Hill Campus, Ranichauri-249 199, Uttarakhand, India
?Indian Agricultural Research Institute, New Delhi, India

ABSTRACT

The diversity of Indian isolates of Rhizoctonia solani f. sp. sasakii isolates has been established
using Random Amplified Polymorphic DNA (RADP) and ITS region Restriction Fragment
Length Polymorphism (RFLP) and sequencing. The genetic variation as determined by RAPD
analysis clearly distinguished North Indian isolates from East Indian isolates. The markers OPB 8,
OPB 11, OPB 4, OPN 14, OPN 15 and OPN 16 brought out clear cut group polymorphism among
isolates. In ITS-RFLP only EcoR1 was able to restrict the ITS region, resulting in two almost
equal size bands of 400 to 350 bp, uniformly in all the isolates. The ITS-region was partially
sequenced, and the sequences of Indian isolates of Rhizoctonia solani f. sp. sasakii aligned with all
the AG1 1A isolates published elsewhere. It was also recorded that R. solani isolates display a
high level of sequence variation in the DNA ITS regions but no variation in the 5.8s rRNA coding
sequence. The results of the present investigation indicate that a knowledge of the nucleotide
sequence of the ITS regions may assist in an understanding of the subgroup concept in R. solani.
A complete sequence homology for 72 base pairs in rDNA region for all Rhizoctonia species has
been observed. Sequence variations in ITS-2 region clearly differentiated the AG1 1A isolates
from India from other AG groups. Highly variable region between 72bp to 130bp was identified
for future research on sasakii-specific primer development. This kind of characterization of Indian
Rhizoctonia solani f. sp. sasakii isolates is the first report from India while ITS region sequence
characterisation of Maize isolates of Rhizoctonia solani f. sp. sasakii is first report in the world.
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INHIBITORY EFFECT OF SOME ESSENTIAL OILS ON
POST-HARVEST FUNGAL DISEASE OF GREENHOUSE
TOMATO FRUITS

H. Arouiee™* and G. Zangoiee?

"Horticultural Department, College of Agriculture, Ferdowsi University of Mashhad,
IRAN
2 Horticultural Department, College of Agriculture, Tehran University, Karaj, IRAN

ABSTRACT

The consequence in misuse of chemical biocides for controlling pest and disease has drawn the
attention of policy makers in development of methods potentially available in nature. One of the
new and safe methods of controlling pest and disease is the use of essential oils from medicinal
plants. In the present investigation, inhibition of spore germination of post-harvest gray mold rot
and Rhizopus stolonifer by different concentration of essential oils (Thymus vulgaris, Mentha
piperita, Carum caraway, Rosmarinus officinalis and Foeniculum vulgar) was studied. Essential
oils at 0.5 and 1 % in comparison to the control (without any treatment) were examined. All the
data were statistically analyzed. The results showed that the growths of gray mold and R.
stolonifer were completely inhibited by Carum caraway at both levels up to one week. Essential
oils of Mentha piperita and Rosmarinus officinalis (at both levels) and Thymus vulgaris oil (at 1%)
could inhibit the fungal growth for 3 days, after this time the fungal diseases start to decay the
fruits from the blossom end point. The fruits treated with fennel oil started to decay from the
second day after treatment. Therefore, the inhibitory potency of essential oils on the post-harvest
disease of greenhouse tomato fruits was as follows: Carum caraway > M. piperita > Rosmarinus
officinalis> Foeniculum vulgar > Thymus vulgaris and the extent of inhibition of fungal growth
depended on the level of essential oils usage. These results clearly indicated that it is necessary to
focus on practical application of the essential oils for inhibition of post-harvest pathogen and these
compounds could be used as a substitute for chemical fungicides since they are natural, and non-
toxic to humans.

KEYWORDS: essential oils, medicinal plants, post-harvest disease, bio-control
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CHRYSANTHEMUM WHITE RUST IN THE PHILIPPINES:
ITS MANAGEMENT USING FUNGAL HYPERPARASITE
AND BACTERIAL ANTAGONIST

Luciana M. Villanueva®", Teresita D. Masangcay , Nordalyn B. Pedroche 2
and Alfonso O. Fagcayang °

'Department of Plant Pathology, Benguet State University, La Trinidad, Benguet 2601,
*Philippines Horticulture Research and Training Institute, Benguet State University La
Trinidad, Benguet 2601 , Philippines

ABSTRACT

Chrysanthemum (Dendranthema grandiflora T. Zveler) is one of the leading cutflowers and
potted plants in the Philippines .However, production and quality of chrysanthemum cutflowers
are threatened by the occurrence of several diseases. Chrysanthemum white rust caused by the
microcyclic rust fungus, Puccinia horiana Henn. is one of the most important fungal diseases of
chrysanthemums and is considered a quarantine pathogen in many countries. Under favorable
environmental conditions, it has the potential to completely destroy susceptible cultivars. Some
cultivars which are preferred in the market are highly susceptible to the disease, hence, frequent
spraying of protective and curative fungicides is necessary. This practice, however, is not only
expensive but also dangerous to human health and the environment. In addition, the reliance on
chemical control as the sole means of managing white rust contributes to the development of
fungicide resistance in P. horiana. As part of a research program to reduce fungicide application
in chrysanthemum production, the use of the fungal hyperparasite and bacterial antagonist in an
integrated disease management strategy for white rust was developed. In 1998, we discovered a
fungus parasitizing the spores of the white rust pathogen in the abandoned chrysanthemum plants
in greenhouses at La Trinidad, Benguet and Baguio City. Based on the cultural and
morphological characteristics , it was identified as Verticillium sp. Results of three trials
conducted showed that the combination of this fungal hyperparasite and an indigenous bacterial
antagonist, Pseudomonas sp. either applied alone or in sequential spraying with Triforine and
Elemental Sulfur significantly suppressed white rust infection resulting in high quality cutflower
yield.
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APPLICATION OF Trichoderma virens TO FARMER PRACTICE FOR
CONTROLLING OF CHILI FOOT ROT

Jinantana Jomduang* and Tippawan Manond

Lampang Agricultural Research and Training Center, Rajamangala University of
Technology Lanna, P.O. Box 89, Muang District, Lampang 52000, Thailand

ABSTRACT

Foot rot frequently occurs in several chili growing areas in Thailand. Infected plants showed wilt
symptom, after that turned brown and died. The most prevalent causal agents were Sclerotium
rolfsii and Fusarium oxysporum. Effective control method by using certain fungal antagonists, i.e.
Trichoderma harzianum, T. virens, Chaetomium cupreum, has been reported in many research
papers. However, a number of farmers, especially in the north of Thailand, did not know precisely
how to apply these antagonists to control foot rot in their fields. This research was, therefore,
carried out in attempt to help farmers, who grow chili in Lampang province, learn how to
incorporate a formulation of T. virens to their agricultural practice for foot rot control and obtain
higher yield of chili. Effectiveness of T. virens formulation, acceptance of the farmers regarding
this biocontrol agent, as well as cost and benefit were evaluated. One farmer was selected to
demonstrate using of T. virens as soil amendment to control foot rot in her chili plot, while the rest
of 29 farmers learned from a visiting study to this demonstration plot. All farmers were
interviewed in accordance with questionnaire. The result showed that granule formulation of T.
virens amended to soil in each planting well on transplanting day, 2 g/hole, provided distinctly
effective control result as shown by high percentage of survival plants and yield. When T. virens
formulation was used, a farmer earned 28,800 Baht/Rai while total input cost was 15,500
Baht/Rai. This meant that the benefit obtained was 13,300 Baht/Rai or equivalent to 85.8% of
total input cost. Therefore, acceptance of foot rot control by use of T. virens was at high level.

KEYWORDS: chili, foot rot, Trichoderma virens, Sclerotium rolfsii, Fusarium oxysporum
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CONTROL OF PLANT PHYTOPATHOGENS BY STREPTOMYCETE
SPECIES ISOLATED FROM SOIL

Sabitha.M and N. Kannan,

Department of Biotechnology,K.S.Rangasamy College of Technology,
Tiruchengode- 637 215, Namakkal District, India.

ABSTRACT

Severe economic loss is caused in agricultural and horticultural industries due to fungal
phytopathogens. Many of the fungal phytopathogens cause plant diseases such as white rot, root
rot and so on. Such fungal pathogens can cause disease and kill the germinating seedlings, affect
the plant thereby reducing the plant vigour and adversely affect the crop yield. The objective of
the present study is to isolate a number of Actinomycetes that are shown to be effective in
inhibiting the growth of fungal phytopathogens. The isolated Actinomycetes are named as
Streptomyces KNMS1, Streptomyces KNMS2, Streptomyces KNMS3 and Streptomyces KNMS4
are shown to exhibit strong antagonism towards a wide range of fungal plant pathogens such as
Aspergillus niger, Aspergillus flavus, Aspergillus fumigatus, Pencillium spp. and Alternaria spp.
Biologically pure cultures of Streptomyces are prepared as carrier based inoculum and applied to
plant roots.Such applications showed the persistence of Streptomyces population in the
rhizosphere regions and reduced the susceptibility of plants to fungal infection. The inoculum was
prepared at a concentration of 108 colony forming units of Streptomyces spores per gram of carrier
based material. The potent antifungal activity of the Streptomyces strains will be discussed.
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EFFICIENCY OF CIAN - PHAE (Jatropha gossypifolia Linn.)
AND CASTER BEAN (Cleome viscose Linn.) AS
ALTERNATIVE BOTANICAL INSECTICIDE FOR CONTROL
OF Spodoptera litura (Fabricius): TOXICITY AND
DETOXIFICATION ENZYME MECHANISMS
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ABSTRACT

This research was done to evaluate the efficiency of Cian-Phae or Belly Yache Bush (Jatropha
gossypifolia Linn.) and Caster bean or Stinking Cleome (Cleome viscose Linn.) extracts against
various larval stages of tropical armyworm Spordoptera litura (Fabricius). The dipping method
was used against the third instar larvae tropical armyworm and the toxic effect of the two extracts
in terms of LCsy after 24 hours of exposure were 2.3495 %w/v (r* = 0.9133) and 2.1775 %wl/v (r°
= 0.997), respectively. In addition, both extracts were shown to act as inhibitors to the
detoxification enzymes, carboxylesterase and glutathione-S-transferase. Both reduced enzyme
activity 2-5 fold when compared to the untreated control. The future trend of extract formulation
from these plants has been discussed.

KEYWORDS: Spordoptera litura (Fabricius), Jatropha gossypifolia Linn., Cleome viscose Linn.,
toxicity, carboxylesterase, glutathione-S-transferase.
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PURIFICATION AND ROPERTIES OF ANTIFUNGAL
PROTEIN PRODUCED BY Bacillus Subtilis B29

Li Jing“?*, Yang Qian*

'Dept. of Life Science and Engineering, Harbin Institute of Technology,
Harbin, 150001 P R China

%Institute of Applied Microbiology of Heilongjiang Academy of Sciences,
Harbin, 150001 P R China

ABSTRACT

Bacillus subtilis strain B29 showed a strong activity to inhibit the growth of some plant pathogenic
fungi. The optimum conditions for antifungal substance production of strain B29 was 30°c
incubation temporature, initial pH 7.5, medium volume 75-ml (in 250-ml flask), for 120 hr. and
fermentation cycle 120 hr. Under these conditions the inhibition efficiency of the fermentation
supernatant reached 42.43%.The antifungal protein from the fermentation supernatant of strain
B29 was precipitated by (NH,4),SO,4. The optimal saturation of (NH,4),SO, was from 30% to 70%.
The antifungal crude protein of strain B29 was stable to high temperature at suitable period,
partially tolerant to proteinase K, and high sensitive to trypsinase and pepsin. One antagonistic
peak was obtained from the crude antifungal protein after DEAE-52 and Bio-Gel®P-100 column
chromatography, and its purity was 97.81%. This peak showed only one single band(B291) with
42.3KD and pl 5.69 in SDS-PAGE and IEF-PAGE, respectively. B29I was inhibitory to spore
germination of pathogens and suppressive to germ-tube elongation.The separation of antifungal
protein B291 by SDS-PAGE was analysed with in-gel digestion by NCBA (national center of
biomedical analysis). The PMF (peptide-mass fingerprinting) result showed that B291 may be a
new protein because the PMF result of B291 was not similar to any other proteins in Mascot. Three
peptide fragment sequences were obtained: KTHVLEDEFK, KGYQTGDFGAYLH and
RTYEVAEESPVLGL.

KEYWORDS: Bacillus stubilis; antifungal protein; chromatography; mass spectrum analysis.
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STUDY OF ANTIMICROBIAL SUBSTANCE PRODUCED BY
Streptomyces ssp., 87
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ABSTRACT

Antimicrobial substance produced by Streptomyces ssp., 87, was partial purified and studied for its
antibacterial characteristic using swab paper disc technique. The cell-free culture supernatant
showed antibacterial activity against several species of pathogens including gram-positive
bacteria, i.e. Bacillus cereus ATCC 11778, B. subtilis TISTR 008, B. megaterium, Staphylococcus
aureus, S. aureus ATCC 25923, and S. epidermidis and gram-negative bacteria, i.e Klebsiella
pneumoniae ATCC 27736, K. pneumoniae, Salmonella typhi ATCC 5784, Vibrio cholerae and
Xanthomonas. The antibacterial characteristic was markedly evident against B. cereus ATCC
11778 in the culture supernatant after purifying by precipitation with 60% ammonium sulfate. The
supernatant was further purified by gel filtration chromatography with sephadex G-25 resin in
which 5 peak namely P1, P2, P3, P4 and P5 were obtained. Result indicated that P3 is only the
peak possessing the antibacterial activity, therefore, the final purification step of P3 was conducted
using a reversed phase fast performance liquid chromatography (FPLC) with superdex 30 column.
Only one peak namely P1 which remained the antibacterial characteristic was obtained from
FPLC. The study of enzymatic effect on antibacterial activity of P1 found that its activity was
insensitive to proteolytic enzymes such as trypsin, pepsin and proteinase K. In addition, the
activity of P1 could also be observed after it was treated against the temperature range of 50-121
°C and no protein or polypeptide band was seen when P1 was analyzed by SDS-PAGE technique.
These results suggested that P1 might not be pertinacious in nature.

KEYWORDS: Streptomyces, Antibacterial substance, characterization, purification
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NEW ANIMICROBIAL PROTEIN FROM CROCODILE
LEUKOCYTE EXTRACTS (Crocodylus siamensis)
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ABSTRACT

In mammals, neutrophils, macrophages, and natural killer cells are component of immune
response. They use a variety of proteins and peptides as effectors molecules that are able to kill or
inhibit microbial pathogens. This study aims to screen and purify the antimicrobial substances
from crocodile leukocyte extracts. The crude leukocyte extracts showed antibacterial activity
toward Psudomonas aeruginosa,, P. aeruginosa ATCC 2785, Salmonella typhi, S. typhi B, S.
typhi ATCC 5784, Vibrio cholerae, Bacillus megaterium, Staphylococus epidermidis and Candida
albicans. The leukocyte extracts was purified by anion exchange column chromatography using
FPLC. Four protein peaks (P1-P4) were obtained. The leukocyte extracts and purified proteins
(P1-P4) were characterized by zymogram refolding gel .Leukocyte extract demonstrated clear
zone of inhibition at bands corresponding to molecular weights about 23 and 15 kDa. These
protein bands were also found in P4 and P1 respectively. The active fraction P1 from FPLC was
dialyzed and further purified by HPLC. Protein P1 yields 12 peaks by HPLC. P1/1-2(38.980),
P1/2(40.983) and P1/4-1(49.048) showed antimicrobial activity. These results strongly suggest
that crocodile leukocytes contained potent antimicrobial proteins against broad spectrum of
bacteria. From our knowledge this is the first report of antimicrobial proteins in crocodile
leukocyte extracts. A study of the amino acid sequence of these proteins and mechanism of killing
bacteria will be undertaken.

KEYWORDS: Antimicrobial protein, White blood cell, Crocodylus siamensis
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PROTEIN BIOPESTICIDE DEVELOPMENT

Dewen Qiu* and Hongmei Zeng
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ABSTRACT

Activator protein was isolated and purified from fungi including Botrytis, Alternaria,
Magnaporthe, Aspergillus, Penicillium, Rhizoctonia, Trichoderma, and Fusarium with molecular
weight of 40-65kd. Sequence analysis of amino acid and nucleotide indicated that it is a new
group of proteins. Activator protein can accelerate plant metabolism, promote resistance and
enhance plant growth via ligand-receptor interaction and a series of signaling cascade. This
contributes to the activation of plant disease resistance system. It helps formation of chlorophyll
and growth of root, leaf and stem. Large-scale production of activator protein with the properties
of stability, low toxicity and easy degradation in soil was performed. The product can be used for
seed dressing, seed soaking and root irrigation. Application of activator protein on many plants in
lab or field test showed that the efficacy for disease control is 40-80% and for yield promotion is
10-20%.

*Corresponding author: Tel: 86-10-62139620 Fax: 86-10-62139620
E-mail: dewengiu@hotmail.com
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DISTRIBUTION AND INCIDENCE OF APPLE POWDERY MILDEW IN
A MIXED CULTAVAR ORCHARDS AND RELATIONSHIP TO DISEASE
SEVERITY

Amitabh Singh®", K.P. Singh?, G.S. Rajwar®

YInstitute of Bioengineering & Biological Sciences, Varuna Bridge, Varanasi —
221002, India
“College of Forestry & Hill Agriculture, G. B. Pant University of Agriculture &
Technology, Hill Campus, Ranichauri-249 199, India
*Department of Botany, Govt. Post Graduate College, H N B Garhwal University,
Rishikesh, Uttarakhand, INDIA

ABSTRACT

Apple powdery mildew epidemics,caused by Podosphaera leucotricha (Ell. and Ev.) Salm. could
be readily described in terms of the disease triangle. The role of different environmental factors,
viz., temperature, relative humidity, leaf wetness, sunshine and rainfall were studied in relation to
disease development. The present experiment was conducted during the season 2003 to 2005 to
determine a simplified assessment procedure by which apple powdery mildew severity/index
could be predicted from incidence data and develop incidence-severity relationship in apple
cultivars under Uttaranchal hilly conditions. The overwintering mildew (initial pathogen
population) should be a key primary determinant in the development of secondary mildew
epidemic. The deleterious effect of extremely cold temperatures on overwintering of apple
powdery mildew has long been recognized. However, the basis for the reduction in disease
incidence has remained somewhat elusive. The development of powdery mildew (Podosphaera
leucotricha) on ten popular cultivars of apple, viz., Mollies Delicious, Red Chief, Braeburn,
Bakingham, Early Shanbery, Jona Mac, Red Free, Red Fuzi, Golden Spur, and Chaubatia Anupam
were studied to determine incidence-severity relationship. The disease was confined primarily to
the vegetative terminal shoots early in the season and progressed to the other leaves later. The use
of percentage scales and keys of visual disease severity, remote sensing, and some indirect
methods like spore counts and disease incidence were considered valid approaches for disease
assessment. The relationship between increase in incidence of powdery mildew in relation to
severity could be established either by making sequential records in one tree during the progress of
an epidemic or by assessing many trees with different amounts of disease at one point of time.
Thus, from the above analysis, it was evident that the combination of several factors like the
presence of susceptible host, virulent pathogen, and congenial environment for disease
development during receptive phenological stage of apple tree, was responsible for the incidence
of the powdery mildew on apple in Uttaranchal during 2003 - 2005 orchard seasons.

KEYWORDS: apple, powdery mildew, incidence and severity
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EFFECT OF ECTOMYCORRHIZAL FUNGI ON THE
GROWTH OF KOREA SPRUCE SEEDLINGS

Ruiging Song *, Feng Wang and Ruiging Ji

Northeast Forestry University, Harbin 150040, P.R. China

ABSTRACT

Single-inoculation and mixed-inoculation were tested on 3-year transplanting seedlings of Korea
Spruce with ectomycorrhizal fungi with the method of lister inoculating. The results show that the
strains and the strain combinants have specific effects on the seedlings growth. Among them,
strain L15 is the best one which can enhance the seedlings height of 31% and seedlings collar
diameter of 15% within 100 days. The growth-promoting effects of mixed-inoculation with
combinants L15/025 and L15/009 are lower than that of single-inoculation with L15, but higher
than that of single-inoculation with strain 009 and strain 025.

KEYWORDS: seedlings of Korea Spruce, ectomycorrhizal fungi, single-inoculation, mixed-
inoculation, growth-promoting effect

“Corresponding author: Email: songrg@public.hr.hl.cn, songrq1964@163.com

The project was supported by Natural foundation of Heilongjiang province

The 5" International Symposium on Biocontrol and Biotechnology 42



0-33

AGING EFFECT ON ACCUMULATION OF CAMALEXIN IN
Arabidopsis thaliana AFTER ELICITATION
BY SILVER NITRATE

Chong, K.P.," Desyi, A.N% & Lum, M.S",

School of Sustainable Agriculture, Universiti Malaysia Sabah,
88999, Kota Kinabalu, Sabah, Malaysia*
School of Science and Technology ?

ABSTRACT

The effect of plant age on accumulation of camalexin after having elicited by silver nitrate in
Arabidopsis thaliana was studied. Four, six, eight and eleven week plants were elicited by silver
nitrate to induce the production of camalexin. The camalexin was detected on Thin Layer
Chromatography plate with a bright bluish purple fluorescence and has a maximum absorbance at
318 nm in spectrophotometry. The camalexin accumulation was significantly increased from
week four to week eight but decreased in week eleven. There is a strong relationship between
plant age and accumulation of camalexin. Results from this study show that camalexin
concentration decreased since plant starting senescence. The data also shows that accumulation of
camalexin appeared to be dependent on plant age.

KEYWORDS. Arabidopsis thaliana, camalexin, silver nitrate, accumulation
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PROPERTIES OF FERMENTATION OF A NEW ANTI-
AFLATOXIGENIC BACTERIAL STRAIN AND ITS ACTIVE
METABOLITES

Pei-Sheng Yan*, Li-Xin Cao, Jian-Ran Hu, Zhuo Gao and Zhuo Wang

School of the Marine, Harbin Institute of Technology at Weihai,
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ABSTRACT

Aflatoxins are highly toxic, carcinogenic, teratogenic, mutagenic and immunity-inhibiting
metabolites produced by Aspergillus flavus and A. parasiticus. Aflatoxins often contaminate
agricultural commaodities before harvest and/or during storage. Therefore, effective methods to
prevent aflatoxin contamination are very important. Previously, we screened a novel Bacillus
subtilis strain Hitwh-B05, which could secrete anti-aflatoxigenic metabolites into culture broth. In
this research, we investigated its fermentation properties and partially characterized its active
metabolites. Strain Hitwh-B05 could produce the active metabolites at 15 °C to 45°C with the
optimal temperature of 35°C. At 35 °C, it could produce active metabolites from day 2 until day
12 with the optimal production on day 6. Shaking culture did not result in increased production of
active metabolites compared to static culture (P>0.05).

Active metabolites were heat stable. Their activities against norsolorinic acid production were
not lost even after autoclaved at 121 °C for 20 minutes. The pH value from 2.0 to 10.0 had no
adverse effect on the stability of active metabolites as no activities were lost when the cell-free
supernatant fluids were subjected to pH2.0 or pH10.0 for 4 hours. The active metabolites were
also resistant to proteinase K, trypsin and a-chymotripsin. After preservation of the cell-free
supernatant for 1 year, its inhibition activity was not lost. Results suggested that strain Hitwh-B05
could produce anti-aflatoxigenic metabolites at wide range of incubation conditions and its active
metabolites are stable at different environments. The metabolites produced by strain Hitwh-B05
might be useful for prevention of aflatoxin contamination.

KEYWORDS: Bacillus subtilis, fermentation, anti-aflatoxigenic metabolites, stability
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BIOLOGICAL CONTROL OF WHITE GRUBS USING
INDIGENOUS INSECTPATHOGENIC FUNGI IN NEPAL

Yubak dhoj G.C.
Tribhuran University, IAAS, Rampur, Nepal

ABSTRACT

White grubs are increasingly important pests of cereal and crops in Nepal. Several dozens of
isolates of the insect pathogenic fungi, Metarhizium anisopliae and about half dozen of Beauveria
bassiana were isolated from soil and diseased insects using a selective medium (SM) and the
Galleria bait method (GBM). Different aspects of virulence and pathogenicity have been discussed
in relation to white grub control in Nepal. Time mortality studies with concentrations of 10’
spores/ml indicated that eight isolates gave over 80% infected grubs, 65 isolates gave over 50-60%
infected grubs and rest of the isolates had a low pathogenicity. Five of them, M1, M6, M18, M48,
and M50 were highly pathogenic (p<0.001) against third instar larvae of Maladera affinis
Blanchard. It was found that, the isolate, M. anisopliae M1, was one of the most virulent strains
(p<0.010). The LT50 of the tested isolates varied between 2-9 weeks, 12 isolates were highly
virulent with an LT50 of 2-4 weeks, 34 isolates had a moderate virulence with an LT 50 of 5-6
weeks and 22 isolates had a low virulence. The isolates M1 and M6 had the highest mortality rate
and the shortest time to kill the larvae. The onset of cumulative mortality and mycosis suggests
that grubs were moderately to highly susceptible to the fungi with all the dosages, however, higher
dosages were more effective compared to lower dosages (p<0.010). Assessment with fungus
inocula with conidiospores and blastospores against three different instars of white grubs shows
that second instar larvae were more affected (p<0.010) than first and third instars. Compaison of
indigenous and commercial isolates of M. anisopliae and B. bassiana to third instar larvae of
Anomala dimidiate Hope. Adoretus lasiopygus Burmeiste and Phyllognathus Dionysius F. were
assessed. The experiments convincingly demonstrated that native isolates were more virulent
(p<0.001) than exotic ones and this was evident to all the white grubs species. This study has
indicated that mass production can be done using virulent native strains. Microbial control helps to
protect the environment and contributes to the reduction of the use of harmful pesticides.

KEYWORDS: Beauveria bassiana, biological control, Metarhizium anisopliae, white grub
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TECHNOLOGY TRANSFERRING OF USING EARWIG AND
EGG PARASITOID TO CONTROL INSECT PESTS
IN SWEET CORN

Tasanee Jamjanya, Nutcharee Siri and Ratree Phusri

National Biological Control Research Center, Upper Part of Northeastern
Regional Center

ABSTRACT

Corn stem borer, Ostrinia furnacalis (Guence) (Lepidoptera: Pyralidae) is the most
serious pest of sweet corn in Thailand. The objectives of the study were to educate farmers about
species and role of insect pests in sweet corn field and to utilize biological control agents to
control insect pests in sweet corn. Field experiment was conducted at Ban Jode, Amphoe Monja-
kerec, Khon Kaen province during wet season (May-August 2007). RCBD with three treatments
and four replications was laid out. Three treatments were:farmers’ practice in insect control (T1)
of two farmers (F1, Mr. Lai and F2, Mr. Damrong), plot using common earwig, Labidura riparia
Pallas and egg parasitoid, Trichogramma sp., followed by releasing egg parasitoid three times (T2)
and plot using egg parasitoid four times (T3). Releasing of L. riparia and egg parasitoid started at
the corn age of 14 days. The results showed that in F1 (Mr. Lai), yield in plot using L. riparia and
egg parasitoid (T2) was significantly higher (30,418.75 ears/hectare) than plot using egg parasitoid
(T3) and farmers’ practice (T1) where in F2 (Mr. Damrong) yield among three treatments were not
significantly difference. In F1, plant damage caused by corn stem borer at 45 days after emergence
was 3.33 percent and tunnel per plant was 0.03 in T1, T2 and T3. In T1, T2 and T3, respectively.
Profit obtained among three treatments of both farmers (59,481-87,368 Bath/hectare) showed no
significantly difference.
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PROTEIN ACCUMULATION IN SUGARCANE LEAVES
UNDER DROUGHT STRESS CONDITION

Nisachon Jangpromma’, Supansa Kitthaisong', Sakda Daduang’, Prasit Jaisil*,
Sompong Thammasirirak'*

'Department of Biochemistry, Faculty of Science, Khon Kaen University,
Khon Kaen 40002, Thailand

Department of Agronomy, Faculty of Agriculture, Khon Kaen University,
Khon Kaen 40002, Thailand

ABSTRACT

Alteration of protein synthesis or degradation is one of the fundamental metabolic processes that
influence drought tolerance. To investigate the protein profiles of sugarcane to drought stress,
Khon Kaen 1 and K86-161, two unrelated lines of sugarcane (Saccharum officinarum L.) were
submitted to progressive water stress for 20 days. Under progressive drought stress condition, the
Khon Kaen 1 line was sensitive to water stress. Modification of leaves was observed 2 weeks after
the onset of water deficit. The Khon Kaen 1 leaves gradually yellowed and wilted, whereas the
K86-161 leaves which were tolerant remained green. The relative water content (RWC) in Khon
Kaen 1 was decreased to 60 % on the 20" day. The RWC of K86-161, although slightly decreased,
remained constant at 86 % upon water stress. The protein changes in the leaves were studied by
two-dimensional electrophoresis and the accumulation of a 18 kDa protein was detected.
Moreover, anti serum raised against this protein, purified from SDS-PAGE, was used as a probe to
detect the protein in sugarcane leaves by Western blotting technique. The antibody titer used was
1:100. Furthermore, this polyclonal antibody was used to detect the accumulation of 18 kDa
protein in K86-161 and Khon Kaen 1 sugarcane leaves by Western blotting technique and K86-
161 demonstrated stronger signal than Khon Kaen 1. These results indicate that the expressed 18
kDa protein in sugarcane leaves might correlate with drought tolerance.

KEYWORDS: sugarcane, drought tolerance, polyclonal antibody, western blotting technique
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COMPARATIVE STUDY OF REPTILE EGG WHITE
PROTEINS BY 2D-PAGE

Laoo Shawsuan, Sakda Daduang and Sompong Thammasirirak*

Department of Biochemistry, Faculty of Science, Khon Kaen University,
Khon Kaen, 40002, Thailand

ABSTRACT

The egg white protein patterns of reptile have not yet been fully studied. For improvement the
knowledge of the chemical composition of reptile egg white proteins and physicochemical
properties of its individual components can increase the potential applications in the food industry.
In this study, the egg white proteins of five reptile species were compared with chicken egg white
by 2D-PAGE. The results showed that 35, 26, 45, 15, 33 and 36 protein spots were detected in
Crocodile (Crocodylus siamensis), Soft-Shelled turtle (Trionyx sinensis tiwanese), Red-eared
slider turtle (Trachemys scripta elegans), Hawksbill turtle (Eretmochelys imbricate), Green sea
turtle (Chelonia mydas) and Chicken egg white, respectively. After protein patterns analysis, the
many spots corresponded to already known chicken egg white such as ovalbumin and
ovotransferrin which are the major proteins in Chicken egg white were found. In reptile egg white
especially for Crocodile, we found 12 isoforms of ovotransferrin like protein. The characteristic
of ovalbumin like protein in reptile show different pl and amount of isoforms from Chicken egg
white. Furthermore, minor proteins which molecular mass lower than 20 kDa were observed in
reptile, especially for Red-eared slider turtle. We successfully detect new marker associated reptile
egg white protein which showed molecular mass around 21 kDa. This study is the first report of
proteomic pattern of Testudines egg white proteins.

KEWORDS: Reptile, 2D-PAGE, Egg white protein, Testudines, isoforms
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DEVELOPMENT OF A SPECIFIC PRIMER SET FOR THE
DETECTION OF Rhizoctonia solani AG 1-IB
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ABSTRACT

Rhizoctonia solani Kihn the anamorph of Thanatephorus cucumeris is an important soil-borne
pathogen causing diseases in numerous economically important crops. The species R. solani is
composed of genetically isolated groups. The identification and classification of these groups is
primarily based on anastomosis behaviour. Isolates from different AGs generally do not
anastomose with each other. To date, 12 anastomosis groups (AGs), AG 1 to AG 12 are
recognised with a certain degree of host specificity. Isolates of R. solani belonging to AG-1 are
known to infect several crop species, exhibit diverse cultural characteristics and differ in
pathogenicity. Based on these characteristics AG-1 isolates are assigned to the four subgroups AG
1-1A, -IB, -IC and -ID. The subgroup AG 1-IB causing bottom rot of field-grown lettuce in
Germany. Reliable tools for a specific identification of a AG of R. solani are a prerequisite for
disease diagnosis. Therefore the aim of this study was to develop a specific and sensitive
identification method for R. solani AG 1-IB isolates. A molecular marker was generated from a
random amplified polymorphic DNA fragment (RAPD). After conversion into a sequence-
characterized amplified region (SCAR), a specific primer set for identification of subgroup AG 1-
IB was designed for use in a polymerase chain reaction (PCR). The primer pair amplified a single
DNA product of 324 bp. The designed SCAR primer pair allowed an unequivocal and rapid
detection of R. solani AG 1-IB in plant and soil samples and provides a powerful tool for disease
diagnosis.
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EFFECTS OF SOME EFFECTIVE MICROORGANISMS (EM)
FROM AEROBIC INCUBATOR ON TOXICITY, ESTERASE,
GLUTATHIONE-S-TRANSFERASE AND
MONOOXYGENASE IN SOME VARIETIES
of Anopheles spp.

Suraphon Visetson!“Watcharaporn Ruamthum®
Vasakorn Bullangpoti®, Mantana Milne? John Milne?

! Department of Zoology, Faculty of Science, Kasetsart University, Bangkok.
2 Department of Biology, Faculty of Science, Mahidol University, Bangkok.

ABSTRACTS

Effective microorganisms from aerobic incubator broth containing Bacillus, Salmonella,
Pseudomonas, Strepromyses ,and Escherichia coli at ca. 1,000,000 — 100,000,000 unit/ml gave
LC50 at 24 hours ca. 12,000, 25,000, 32,000, 50,000, and 102,000 unit/ml, respectively, against
hatching ability of Anopheles spp. eggs. They also exhibited LC50 at 24 hours ca. 22,000, 35,000,
39,000, 60,000, and 182,000 unit/ml, respectively, against the 3 instar larvae. In addition, the
pupae showed LC50 at 24 hours ca. 32,000, 45,000, 62,000, 75,000, and 108,000 unit/ml,
respectively. The detoxification mechanisms, namely esterase, glutathione-S-transferase and
monooxygenase showed different activity against each organisms Bacillus and Pseudomonas sp.
inhibited esterase and glutathione-S-transferase in the 3™ larva by 3 to 5 folds but increased
monooxygenase ca. 3 folds in the larvae. Salmonella showed no influence on three enzymes
systems to the larvae. In addition, Streptomyces and Escherichia coli produced 3 to 5 folds
reduction of glutathione-S-transferase but did not gave any significant change in activity to other
enzyme systems in the larvae. No change in detoxification enzyme activity was detected in the
pupae after exposure to all microorganisms.

KEYWORDS: microorganisms, toxicity, esterase, glutathione-S-transferase,
monooxygenase, Anopheles spp.
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THE MOLECULAR DIVERSITY AND ENZYME
CHARACTERISTICS OF A PHYTOTOXIN HYDROLYSING
CARBONYL ESTERASE
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ABSTRACT

AlbD is a novel enzyme from a Pantoea dispersa (Erwinia herbicola), which hydrolyzes albicidin
phytotoxin produced by the sugarcane pathogen, Xanthomonas albilineans. In this study, isolates
from 4 different Pantoea (Erwinia) species were analyzed 14 by using bioassay and Southern blot
hybridization. The results indicated that besides Pantoea dispersa, only two Pantoea ananas
strains showed the positive bands of DNA hybridization even though all isolates found albicidin
detoxification activity. The two albD homologs, albDgg and albD;3, were cloned and characterized
from P. ananas strains 0088 and DC130, respectively. Sequence analysis revealed that albDgg and
albDi5 are highly conserved showing a 98% homology with albD1493 from P. dispersa strain
SB1403 as reported previously. Enzyme activity analysis showed that the albicidin detoxification
activity of AlbDggand AlbDy3o were about 2.4-fold higher than that of AlbD143. AlbD appears to
be themostable enzyme, showing an optimum temperature of 54°C with optimum pH 8.5 against
p-nitrophenyl ester as substrates. AlbDgg is higher than AlbD,4q3 in theromostability test showing a
half-life of enzyme inactivation (5 min) at 63 °C in contrast to 59 °C for AlbD14e3. We conclude
that AlbD is highly conserved in very closely related bacterial species and this molecular
diversity study resulted in identification of AlbD homologs with higher enzyme activity and
thermostability.
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IMPROVEMENT OF Bacillus thuringiensis LDC-9 BY UV
AND MNNG MUTAGENESIS

A.Mahalakshmi, K.Sujatha and R.Shenbagarathai

PG Department of Zoology and Biotechnology and Research Centre,
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ABSTRACT

The objective of the work was to improve the strain B.thuringiensis LDC-9, an indigenous wild
type strain with dipteran toxicity through classical mutagenesis approach such as UV and
MNNG. Vegetative cells of B.thuringiensis LDC-9 were treated by MNNG (0-17 mg ml~%) and
UV rays (emitted at a wave length of 300 nm). The survivors were screened on the basis of the
production of delta-endotoxins and toxicity. Only one mutant, B. thuringiensis LDC-9 M70
exhibited ten-fold greater toxicity (0.019 pg/ml) than the wild type and the reference strain, B.
thuringiensis subsp. Israelensis (0.19 pg/ml). Molecular characterization of the mutant M70 strain
using PCR, SDS-PAGE and Western blotting confirmed the presence of Dipteran specific cry4A,
cry4B, cry10A, cryl1A genes. The partial PCR products were sequenced, submitted and obtained
the following accession numbers (EMBL: DQ174290, DQO078743, DQ167578, DQ166531,
DQ200984) respectively. Media optimization for the strain was performed using different
inexpensive and expensive substrates. The mutant strain was able to utilize sucrose and bagasse
effectively when compared to other carbon sources. This strain could be further improved for their
toxicity by site-directed mutagenesis of cry genes. Thus in the future, this strain might contribute
to a significant reduction of production and utilization costs of B.thuringiensis bioinsecticides.
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COMPARISON OF CARBON METABOLIC KINETICS FOR
VEGETATIVE GROWTH AND SPORULATION BETWEEN
Bacillus thuringiensis YBT1463 AND ITS NON PLASMID
MUTANT
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Wuhan 430070, P. R. China

ABSTRACT

Carbon metabolic kinetic models of Bacillus thuringiensis YBT1463 with 14 plasmids and its non
plasmid mutant BMB 171 are discussed in this paper. We found that the presence of plasmids in
B. thuringiensis led to no increase in metabolic load by comparing pm, Yxc and other parameters
of the two strains during vegetative growth. However, the difference in plasmid content exerted a
profound influence on cellular PHB, DPA and insecticidal crystal protein metabolism especially
during the sporulation phase of B. thuringiensis YBT1463 when compared to its non plasmid
mutant.
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PLANT EXTRACTS IN REDUCTION OF WASTE GASES
FROM DIGESTION OF FRUIT AND VEGETABLES
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ABSTRACTS

The fermentation of vegetables and fruits at home and domestic uses cause detrimental effects to
the environment especially toxic gases, CO,, H,S, CH4; and NO,. This research was done to
minimize the noxious gases by using of effective microorganisms and some Thai herbs. The
noxious gases were reduced by the activity of Bacillus, Salmonella, Saccharomyces |,
Pseudomonas, Streptomyces, Escherichia coli and Vibrio spp. from aerobic incubation of organic
wastes between 30-65%. The rhizome of curcuma (Curcuma longa) containing 12.50% wi/v
curcumin, the Pha-Talayjone (Andrographis paniculata Burm.) containing 2.12 %wl/v
andrographin and salad —pangpon (Clinacanthus natus Burm.) containing 10.11%w/v sitosterol,
and the pericarb of mangosteen(Garcina mangostana L.) containing 8.12% w/v mangostin reduced
the toxic gases ca.30-45, 34-47, 56-60 and 53-67 %, respectively. The results were discussed in
terms of the possibility to improve biotechnology on microorganisms incubation containing Thai
herbs to minimize the toxic gases from fermentation of domestic waste in the future.
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SIMPLE LOW-COST MACHINE VISION FOR DNA
IDENTIFICATION
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ABSTRACT

This paper presents a simple low-cost machine vision for DNA identification. The research aims
to minimize cost of the machine vision for applications in bioinformatics and to maximize
performance of the automatic visual inspection algorithm to be fast yet effective. In this paper, we
adopt a texture characterization approach recognized as a fast algorithm in image recognition
process, based on the Texture Spectrum methodology for DNA identification. However, due to
the vagueness introduced by noise and the different caption and digitations process, the original
method could not provide an acceptable accuracy leading to misinterpretation of the DNA
classification. To solve the problem, our automatic visual algorithm is proposed and tested. We
propose a new modified version. By comparing the results with the original ones, the proposed
method outperforms the classical one in term of accuracy and robustness. Utilizing a low-cost
web cam camera for image capture of the DNA pattern combined with our simple algorithm, the
simple low-cost machine vision is then met the objective of the research theme.
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ABSTRACT

Bacillus thuringiensis strain LY-99 belonging to subsp. alesti (H3a3c), was isolated from Chinese
tobacco warehouse and showed significantly high toxicity to Plutella xylostella. For the
identification of the cryl-type genes from B. thuringiensis LY-99, an extended multiplex PCR-
restriction fragment length polymorphism (PCR-RFLP) method was established by using two
pairs of universal primers based on the conserved regions of the cryl-type genes to amplify around
2.4 kb cryl-type gene fragments. Then the DNA fragment was cloned into pGEM-T Easy vector
and digested with EcoRI and EcoRV enzymes. Through this method, a known cryl-type gene was
successfully identified from the reference strain, B. thuringiensis subsp. alesti. In addition, the
RFLP patterns revealed that B. thuringiensis LY-99 included a novel crylA-type gene in addition
to crylAa, crylAc, crylBe and crylEa genes. The novel crylA-type gene was designated crylAh2
(GenBank accession number: DQ269474). An inverse PCR method was used to amplify the
flanking regions of crylAh2 gene. Finally, 3143 bp Hindlll fragment from B. thuringiensis LY-99
plasmid DNA including 5’ region and partial ORF was amplified, and sequence analysis revealed
that crylAh2 gene from LY-99 showed 89.31% of maximum sequence similarity with crylAcl
crystal protein gene. In addition, the deduced amino acid sequence of CrylAh2 protein shared
87.80% of maximum identity with that of Cry1Ac2. This protein therefore belongs to a new class
of B. thuringiensis crystal proteins.
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ABSTRACT

Physic nut (Jatropha curcas L.) has good potential as biofuel feed and can be grown on marginal
agricultural lands in Thailand. The productivity of physic nut is likely to be dependent on the
biodiversity of arbuscular mycorrhizal fungi (AMF) capable of forming symbiotic associations
under stress conditions resulting from nutrient limitations and diseases. Physic nut rhizosphere soil
and root samples were separately collected from Chiang Rai, Chiang Mai, Loei, Lumphun, Khon
Kaen, and Nong Khai provinces. AMF spore densities were evaluated by wet sieving and sucrose
centrifugation, while root samples were stained in trypan blue and observed under compound
microscope. Colonization percentages varied from 37.7-94.3 %. Thirty two AMF species have
been identified, comprising 4 genera: Acaulospora (19 species), Gigaspora (2), Glomus (8), and
Scutellospora (3). The most dominant species, based on spore density, were Acaulospora sp.
1INK12, Acaulospora sp. 1NK15, Acaulospora sp. 1NK16, Acaulospora sp. 3CM17 and
Gigaspora rosea 3CM 02, and Gigaspora sp. 1LO01. Dominant AMF species were studied and
illustrated by Scanning Electron Microscope (SEM).
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BIOPRODUCTS OF AUTOMOTIVE ACCESSORIES:
RETHINKING DESIGN MATERIALS THROUGH
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ABSTRACT

Current bioproducts, or bio-based products, are not only require less energy to produce than
petroleum-based products, but also often made with renewable sources. This paper identifies the
importance of using alternative natural materials such as cornstarch, sugarcanes, and hemp in
designing automotive accessories. Interior insulation panels, finishing trims and console panels,
and headlight as well as taillight covers, are some of the features that can be designed with the
used of bio-based materials. For example, an initiated design methods through materials that use
the fermentation solution of cornstarch and sugarcanes (which extracts into Polylactic acid or
Polylactide (PLA), can be arranged as a material selected for designing a decorated light covers or
finishing trim of a vehicle. This choice of material has the similar quality to that of thermoplastic
or lightweight-metal. Additional design of bio-based materials is the work that used hemp fiber to
design a bus seat in Canada. Both of these examples are solutions, which produce less waste to the
environment where materials consumption and selection demonstrate designed products that
reflect concerns for the environment. The environmental benefits of bio-based products are a
common goal for each designer. Biomaterials do not generate greenhouse gases and can be
biodegraded instead of consigned to the landfill at the end of their useful life. Indicating the design
possibilities of front and taillight covers, the design of hemp bus seating will also be referred to as
a model solution for the process, where it helps define the need of bioproducts.

KEYWORDS: bioproducts, bio-based products, automotive accessories, cornstarch, hemp,
sugarcane
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ABSTRACT

Cyt toxin is a cytolytic d-endotoxin produced by some strains of Bacillus thuringiensis. It is
synthesized as protoxin and form crystalline inclusion which is inactive inside the cell. Protoxin
can be solubilized in alkaline buffer and become active toxin after appropriate proteolysis.
Proteolytic processing removes about 33 and 22 amino acids from N- and C-termini of the
protoxin, respectively and releases the active toxin which is about 23 kDa. To investigate the role
of N-and C-terminal regions of the protoxin, several N- and C-terminal truncated forms of
Cyt2Aa2 were constructed. The truncated proteins were produced independently or as N-terminal
fusion protein to GST or C-terminal fusion protein to GFP. It was found that removal of the first
26 and 33 amino acids from N-terminal region or replacing this region with other protein critically
affected production and formation of the toxin inclusion. Results indicating that N-terminal region
of Cyt2Aa2 are required during protein folding and inclusion formation. Deletion of 22 amino
acids from C-terminal had little effect on production and toxin activity. However addition of a
bulky group to C-terminal or elimination more than 22 amino acid from the C-terminal region
caused the toxin to become insoluble and inactive. Results indicate that the last 22 amino acids at
C-terminus of the toxin may not play a critical role during protein expression and inclusion
formation. Removal of more than 22 amino acids from the C-terminus disrupted (7 structure
leading to inability of the protein to adopt the correct folding and thus become insoluble and
inactive.

KEYWORDS: Bacillus thuringiensis, cyt toxin, truncated protein, GST-fusion, GFP-fusion
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SELECTION OF ENDOPHYTIC ANTIFUNGAL BACTERIA
FROM SOYBEAN
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ABSTRACT

Most healthy plants are colonized by endophytic bacteria. These endophytic bacteria can live
stably in the host plants and are not easily influenced by outer environment. Some endophytic
bacteria play many beneficial biological roles in host plants such as growth promotion, disease
prevention and nitrogen fixation. Therefore, they are potential resources of microbial fungicide
and have broad values of study and application. In this paper, soybean endophytic bacteria were
isolated from Hefeng 25, a main soybean variety in Heilongjiang province in China and antifungal
bacteria was selected from the communities of endophytic bacteria. Results indicate that
population of endophytic bacteria varied depending on different tissues of the plant. The
population were biggest in root, secondly in leaf, thirdly in stem and smallest in seed. Their
populations were 3.4x10%fulg, 2.8x10°cfu/g, 2.9x10%cfu/g and 1.4x10%cfu/g, respectively. It was
found that 25.6% of endophytic bacteria from 120 strains isolated from soybean plant expressed
antagonism against growth of Fusarium oxysporum f.sp. soybean that caused soybean root rot.
One of them, TF28, was found from soybean root not only show the inhibitory effect on the
growth of many fungal pathogens, but also control the growth of Fusarium oxysporum from
different plants by 80.2%-96.7%. The strain was identified as Bacillus subtilis.

KEYWORDS: endophytic bacteria, antifungal bacteria, selection
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ABSTRACT

Batch and repeated-batch ethanol fermentations from sweet sorghum juice by Saccharomyces
cerevisiae NPO1 under very high gravity (VHG) conditions were investigated. The juice was
supplemented with sucrose to obtain total soluble solids of 28°Bx. The experiments were carried
out at 30°C in a 5-liter bioreactor with the working volume of 3.5 liters and the agitation rate of
100 rev min™®. In the batch fermentation, effects of nutrient supplementation i.e. yeast extract (0,
3, 6 and 9 g I"") on ethanol production were studied. The results showed that the maximum
ethanol production efficiency was obtained when 9 g I of yeast extract was supplemented to the
juice. In the repeated-batch fermentation, the juice was withdrawn at 50% of the working volume
and the same amount of the fresh juice was immediately replaced. In the first batch, the
concentration, productivity and yield of ethanol were 129.48 + 2.68 g I"*, 4.01 £ 0.09 g I* h* and
0.48 £ 0.02, respectively at the fermentation time of 32 h. Lower ethanol production efficiencies
in terms of ethanol concentration and productivity were observed in the subsequent batches.
Ethanol concentrations in batch 2 to 8 were in the range of 103.37 + 0.28 to 109.53 + 1.06 at the
fermentation time of 64 to 72 h.

KEYWORDS: batch fermentation, ethanol production, repeated-batch fermentation,
Saccharomyces cerevisiae, sweet sorghum juice, VHG fermentation
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ABSTRACT

A four step chromatographic scheme was established to purify a recombinant human growth
hormone (rhGH) from Pichia pastoris KM71. After cultivation, the biomass was separated by a
centrifugal method. The supernatant was concentrated and buffer exchanged by applying to
ultrafiltration with membrane of cutoff 5 kDa. A clarified supernatant containing rhGH was
applied to three types of anion-exchange resin included Q-Sepharose FF, DEAE and Source 15Q.
By using this chromatographic scheme, rhGH was purified to > 95% purity.

KEYWORDS: Pichia pastoris, protein purification, recombinant human growth hormone,
ion-exchange chromatography
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Abstract

The research aimed to study acute toxicity of Golden Dew Drop (Duranta repens L.) on
Nile tilapia fingerlings (Oreochromis niloticus L.) and study the histological changes in their gills,
livers and kidneys. The first experiment study found the range of finding test at 150, 300, 450,
600, 750 and 1,000 mg/l with the mortality rate were 0, 93.33, 100, 100, 100 and 100 in 96 hours
respectively. Then the second experiment study found the definitive test at 150, 200, 250, 300, 350
and 400 mg/l with the mortality rate were 0, 6.66, 30, 93.33, 100 and 100 in 96 hours respectively.
The concentration at 264.71 mg/l was LCs, in 96 hours and the mortality rate were 16.67, 26.67,
33.33 and 43.33 in 24, 48, 72 and 96 hours respectively. The acute toxicity of Golden Dew Drop
crude extract affected on the histological changes in the gills, livers and kidneys of the Nile tilapia
fingerling. In each case, the gill lamellae was inflated like an uneven shape balloon and gill lifting.
The liver cell size was smaller with an impacted nucleus and had brown pigment granuloma
spreading all over. Moreover, the effect on the kidney cell was the proximal and the distal of
convoluted tubule were changed their structures to an uneven shape and the nucleus was
disappeared with a lot of sinusoid cells in it. The crude extract of Golden Dew Drop is use for
control of pest management, however, it was impact to fish in fresh water.

Keywords : toxicity, tilapia, Oreochromis niloticus, Golden Dew Drop, Duranta repens

* Corresponding author:  Tel. 042835238 (Mobile: 0818790536) .
E-Mail : Rachadaporn2000 @yahoo.com

The 5" International Symposium on Biocontrol and Biotechnology 63



