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ABSTRACT

The expert advised Thai scientists at DOA Chiang Mai,

Kasetsart University and others on new techniques in plant

pathology, plant biochemistry, and biological methods. The.

expert presented several seminars, met with various research

groups around the country and with many individual researchers

and students. The expert offered advice and recommendations on

how certain specific problems could be solved especially in

various aspects of plant improvement and selection using

phytotoxins as a tool. Enough positive results were obtained to

result in plans to be developed for a potential publication on P.

hipiei causing blight of roselle and kenaf.

He made the following specific recommendations to DOA and

IAEA groups:

1) For Thai scientists at DOA to better improve their

research capability by acquiring a 250 300mHz NMR and a working

mass spectrometry facility in conjunction with the Kasetsart U

staff.

2) For Thai scientists to establish more and better

collaborative linkages with scientists abroad and within

Thailand.

3) For Thai scientists to study and establish biological
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systems involved with their own native crop plants eg. tropical

fruits, etc.

4) For Thai scientists to begin stronger programs in

biological control strategies and plant selection strategies.

5) For the DOA-UNDP to have a fax machine or other telex

devices to improve communications.

6) For Dr. Sman's group to keep its momentum going in tissue

culture, phytotoxin work, and plant pathology by getting grant

funds, beginning collaborative projects and publishing results of

the work.

7) For many groups interested in plant improvement to begin

studies on phytotoxins that may be used in the selection process.

There is broad interest in this approach throughout Thailand.

Items of reference were:

(a) To visit with Dr. Sman in his lab and in the course of

travel to learn of his research advances, to make further

recommendations and to physically assist him in his work project

to improve kenaf and roselle in disease resistance by finding and

testing phytotoxins in cultures of pathogenic fungi.

(b) To present several research lectures (1-2 hr each) on

aspects of plant biotechnology that may serve as examples of

successful projects to Thai scientists.

(c) To advise and instruct Thai scientists on specific

research problems that face them for which I may be of

assistance. These are listed below.

* • * .



Status of Work:

Currently Dr. Sman has made outstanding progress in his

phytotoxin work on Phyllosticta on kenaf and roselle. Since I

was here 2 years ago he has been able to get a lab started on

toxin isolation and has demonstrated bioactivity. Several people

have been trained, but the status of the level of competence

could be much improved by having several people train abroad.

Staffing:

Generally, there are many hands designated to do a project.

Even more modern methods need to be taught to virtually all staff

to bring them up to date with new developments in science. The

staff are excited and interested in doing science and are to be

commended for their enthusiasm.

1

Equipment & Facilities:

Many facilities are available at Bangkok DOA and Kasetsart U

mass spec and a 300mHz NMR are vitally needed. Dr. Sman's

equipment has been greatly improved in the past 2 years. He now

has a working toxin laboratory equipped with a flash evaporator,

TLC, and column chromatographs. More space should be provided to

enlarge his laboratory. It is obvious that many of my

recommendations of the 1989 visit have been realized and enormous

progress has been made.

*
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Conclusions & Recommendations:

A. Government

1) Some lab operations could be greatly improved with more

added space - eg. Dr. Sraan needs to double his lab space.

2) After hour work should be encouraged at DOA.

3) Acquisition policies of equipment and supplies should be

streamlined. Although currently, it is better than in most

developing countries.

4) Better relations could be established between university

personnel and DOA staff throughout the country. DOA staff should

be encouraged to publish their work.

5) A Thai/US agency to fund ag research should be

established as the BARD in Israel. Thailand is ready for this

action.

B. Counterpart Institutions

1) To have better interactions with DOA staff there should

be regularly scheduled seminars.

2) More DOA/U staff/foreign projects should be encouraged

and developed for improved funding.

3) A fax machine should be readily available to DOA staff,

perhaps via the UNDP office.

Recommendation for IAEA

1) This project on the mutation selection scheme for

improved disease resistance has basically just begun. IAEA
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should carefully examine all aspects of the program and duly

consider the prospects of continuing the program in those areas

that have shown to have some promise.

2) IAEA should encourage the Thai government to establish a

UN or US/Thai agency for the funding of competitive proposals in

all aspects of agriculture.

3) IAEA should consider other avenues of crop improvement

that utilize more site directed approaches to the problemsvsuch

as molecular biological ones. It could justify such approaches

since radioactive isotopes are commonly used in modern

biotechnology.

it) IAEA should encourage the Royal projects in the North to

consider more alternative crops such as olives, walnuts,

pistachio and almonds. These are excellent alternatives.
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worthwhile.

Work Programme

Title: Improved Methods for Plant Disease Selection

code C2-THA/5/101 (THA/85/004-033)

Name Gary A. Strobel

Dept. of Plant Pathology

Montana State University

Bozeman, MT USA 59717

1/19/91 - 2/9/91

1) Goals: I had several specific goals related to the UNDP

project during this visit to Thailand and they are as follows:

A) To visit Dr. Sman Keoboonrueng's DOA laboratory and to

assess his progress in preparing phytotoxins from Phyllosticta

hibiei and their use in screening for disease resistance.

B) To visit Dr. Vicha Sardsud and Dr. Chatree Sittigul at

Chiang Mai University and to assess their progress in selecting

soybeans for resistance to Colletotrichum dematium causing

anthracnose disease on soybean.

C) To give several lectures and short courses on the recent

progress of our work on phytotoxins used to screen for disease

resistance and to explain the principles guiding the chemical and

biological work in this area.

D) To visit with Thai scientists in different parts of the

country and to make recommendations on plant improvement, crop
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introductions, new biotechnological methods, and to establish a

potential working relationships.

2) Accomplishments

During the first few days of my visit to the DOA lab at

Bangkok I learned about Dr. Sman's progress on L, hibiei.

He has succeeded in growing the fungus in a semi-defined medium,

extracted a fraction with ethyl acetate that possesses biological

activity on the leaves of roselle and kenaf. The effects can be

observed within 6 hours after placement of the toxin extract on

the leaf. Further purification of the toxin is now needed. We

worked on TLC and column methods of toxin separation and a

demonstration was made to Dr. Sman and his co-workers on how TLC

plates can be sprayed with H2SO4/anisaldehyde reagent to detect

organic substances.

A general lecture was given to the faculty of sciences at

Kasetsart U on the topic of plant selection using phytotoxins and

a discussion was held on methods of chemical characterization of

these toxins. During the latter part of my visit to the DOA at

Bangkok other methods of toxins preparation were demonstrated by

me in Dr. Sman'3 lab which is now much better equipped. Cultures

of Colletotrichum dematium were grown by Dr. Sman's assistants

and made ready for toxin extraction which was done using his

equipment. Dr. Montha Nantapart of the Chiang Mai Field Station

came to Bangkok to witness and have a hand's on demonstration of

the toxin preparation from £•_ dematium. This demonstration work,
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I feel, is a vital part of the project since people can develop

the confidence that they need to work with phytotoxins. It went

extremely well; a number of students from neighboring

universities were also present. The toxin preparation was

biologically active. However, on 1/23 we departed Bangkok for a

trip north to visit other Thai labs, people, and projects.

3) Counterpart Staff

Discussions were held with many people on a variety of

topics throughout Thailand. Some of these people and the"topics

discusses are mentioned in this section of the report.

I visited with Ms. D. Vongsasttorn of the Thai quarantine

office. Especially, we discussed diseases of bananas, in

particular, black sigatoka and the threat that it possesses to

Thailand. A very strict quarantine should be put into effect on

all bananas.

I discussed pea diseases with S. Kumpai and diseases of

field crops with J. Jan-Orn. During my visit at the University T

helped a PhD student on a problem in isolating, and assaying for

Phytophthora infestans toxins. Our earlier papers on this arid

related topics will be sent to her. Another student discussed

with me Leptosphareria sacchari on sugarcane (her PhD thesis

problem) and the likelihood of finding a toxin in this fungus. I

gave her specific examples of how to grow the fungus and do toxin

extractions for disease resistance screening.

I visited with the VP for Research and Academic Affairs

about the general situation of research at Kasetsart U over the



lunch break.

With Y. Mongholsoor I conferred about the problems on

mangosteen and learned a great deal about this important and

beautiful tropical crop. We discussed disease physiology

problems and the likelihood of further collaborations.

I was given a brief tour of the central lab facilities at

Kasetsart U. They have a workable EM facility, but the SEM is

outdated and not of much use. To support the work of chemists,

biologists, pathologists and others, a 25C 300MHz NMR is

definitely needed. Likev/ise, a working mass spec facility is

vital to the success of the university and DOA and future work on

toxins, natural products, etc.

Dr. Sman and I made a trip to Tak where I was able to meet

Mr. B. Vatanasapt, the head of the station in the highlands. We

discussed their work on coffee, etc. I suggested that they

examine the possibility of introducing many of the tropical

fruits of Central America to this area. In fact, Mr. Vatanasapt

should be encouraged to visit Central American and see how

comparable land to Thailand is placed into use there, eg. Costa

Rica. We also spent an afternoon at the Chiang Mai field

research station. I gave a 2 hr presentation on the elements of

toxin research. We arranged for Dr. Montha Nuntapunt to visit

Bangkok and learn the techniques of toxin isolation on February

5, 1991. Discussions on selection for anthracmose resistance in

soybean were also held with Ole Johansen, a Danish PhD student,

and others.
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I was introduced to the Chiang Mai field station for Hort

Research. I saw nut crops and recommended that olives, walnuts,

pistachios, and almonds be tried in the mountainous areas of

Northern Thailand as substitute crops for the dry plants. The

mulberry acreage for local farmers needs to be dramatically

increased at the station if it is to be effective.

For the next few days I lectured at Chiang Mai U and

consulted with several scientists including Dr. V. Sardsud.and

Dr. C. Sittigul, among others. They are both interested in

phytotoxins in their research efforts. Collaborative

arrangements were made with Dr. Sardsud to do some collections of

plant diseases in the future. I also met the dean - Dr. B.

Cheva-Isarakul and we discussed the potential of funding new

projects at CMU. Post harvest diseases were the topic of a

conversation with Dr. J. Sornsrivichai.

I presented a lecture on phytotoxins and afterwards, Dr. G.

Herbert of the Office of the President greeted me. He was

formerly of the NSF. We had many international topics relevant

to research to discuss.

Dr. Sman and I worked in the lab for several days preparing

and isolating the toxins of Pj_ hibiei. During off minutes and in

the evening hours I prepared a book chapter for Springer/Verlag

on "Analytical Methods for Phytotoxins". The IAEA will be

acknowledged for its support of this effort.

We found that the toxin preps were quite acidic and that

many have accounted for biological activity. I then suggested
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preparing a phosphate buffer for the toxin solution. It

effectively buffered the toxin and it still expressed biological

activity on several plant species. The best activity was on

roselle. Mulberry was immune to the action of the toxin.

We then did thin layer chromatography and separated the

toxic compounds. At least one of these crystallized from

solution after elution from TLC plates. It was tested for

biological (toxin) activity and was phytotoxic. More work-on it

will be done immediately.

In the meantime I spent one afternoon visiting with Dr.,

Pranee Hamelink on finding toxins in phytophthora, potato

protoplasts, regeneration and toxin screening methods. A

collaborative arrangement with her has been made. Some Israeli

scientists are also interested in working with her and I will

facilitate these arrangements. I also helped her student Miss

Serirat Sanyong in her PhD thesis work on Phytophthora infestans.

Since the crystals from P_̂  hibisci do have biological

activity, then I will take some with me for further chemical

characterization. Hopefully, we shall be able to acquire the

complete chemical structure by x-ray crystallography. In the

past, our efforts on C^ henningsii (on cassava with Dr. Sman)

were effective. We isolated a phytotoxin and have just now

published its structure. This work was done in collaboration

with Dr. Clardy at Cornell U. A scientific plan for carrying out

this work has been developed with Dr. Sman.

I gave a short course to 10 people on "hands-on" toxin
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preparation work on 2/5/91 and 2/7/91.

On 2/7 I delivered a lecture to people from DOA and the

Kasetsart U on "Some Perspectives in Biological Control11. I used

the Dutch elm disease work as an example of how biology,

pathology, biochemistry, molecular genetics, and other

disciplines could be brought to focus on a major disease problem

using an antagonist such as P_j. syrinoae. The discussion of 2

hours occurred on this topic. Afterwards a luncheon was given at

KU for David California (CD) grads and the afternoon was spent

with several student want some information on phytotoxins. We

also examined the leaves in the bioassays from p_j. hibisci and

Colletotrichum dematium - everything was positive and pointed to

specific recommendations for further working relationships

between my lab and various workers in Thailand.

Working Relationships:

In the future I plan to continue a collaboration with Dr.

Sman by doing the following:

1) Maintaining an interest in getting further testing done

on the host range of the toxin preparation of Phyllosticta

hibisci. To learn if different kenaf and roselle selections are

more or less resistant to it.

2) To carry out a further interest in his general pathology

work.

3) To help him and his colleagues with toxin testing on many

other fungi including C;. dematium.

i {
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4) To try to produce a scientific publication resulting from

our work effort (see recommendations).

Equipment:

Dr. Sman's equipment package has been greatly improved over

the past 2 years. More lab space is needed. Some new general

use equipment is needed by DOA and the Kasetsart U - namely a 250

300MKz NMR for chemical characterization work. Many of that

smaller pieces of lab equipment are generally available.

Many new periodicals are needed in the library. Developed

countries should be encouraged to provide excess copies of

important journals to the developing countries. An international

effort should be launched to do so.

Some Specific Recommendations for Dr. Sman and Toxin Work:

1) For Phytosticta use the M-l-D medium.

2) Use the 5% ethanol solution for toxin testing rather than

5% methanol which may be toxic to some plants.

3) Be sure that the toxin (crude or purified) is weighed and

measured.

4) Increased concentrations of crude toxin should be used.

5) Try toxin preparations on various plants.

6) Collect some infected plant material for further toxin

isolation studies.

7) Do a host range study with at least 15 different plants.

8) All of the above work will be directed at producing a



14

scientific publication.

9) Do at least 4 reps on each assay on leaves and measure

the size of the lesion.

10) Hake a phosphate buffer with toxin solutions up to 0.01

M pH 7.0.

Some General Recommendations for DOA:

1) Since there is so much interest in using toxins in -tissue

culture for selection purposes, it would be desirable for~DOA or

Kasetsart U to send 1-3 younger scientists abroad to learn the

techniques of toxin isolation and characterization. Such a

person(s) could come back to Thailand and serve as a national

resource for this work.

2) I have noticed the general planting of only 1 forest

species in massive areas of the country (teak for example). This

practice should stop and the artificial forest be mixed planted

with 2-3-4 other species. This will preclude potential important

disease/insect problems in the future.

3) Since I was here last many important steps and

improvements have been made. However, even more short courses,

training periods, demonstration projects should be offered to

Thai scientists.

4) More efforts need to be made in an effective well

coordinated biological control program.

5) Thai scientists should be encouraged to establish project

on their native plants such as mangosteen, mulberry, etc. Some
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of these efforts are currently underway.

6) I am extremely pleased to see so much progress in the way

of lab activity, equipment improvement, excitement of lab

scientists and others on toxin work. The new equipment has been

well used and is available to some other labs. It is obvious

that the UNDP funds have had some impact on progress and it is

very good.

7) Because of its important agriculture role in the WQrld,

Thailand needs to send more of its scientists (younger ones)

abroad for training in modern biotechnology.

t

Scientific Visits:

In early 1989, I visited Dr. Sman's lab and those of many

other Thai scientists in Bangkok, Chiang Mai and Khoen Khen. In

May of 1990, Dr. Sman visited by lab for 1 week and learned many

techniques first hand. During my 1991 visit it is obvious that

the importance of the interactions is increasing as measured by

the amount of activity, the level of interest and the discoveries

that have been made. These interactions should continue over the

course of time. Over the past 2 years I have had contacts with

many Thai students and scientists by sending them reprints and

advice on how to proceed with their work.



Some Personnel Met During

NAME

Dr. Sman Keoboonrueng

Ms. Darunee Vongsasttorn

Ms. Sri Vesess Kessank

Ms. Jinda Jan-Orn

Dr. Siripong Kunysar

Dr. Siranut Lanseejan

Mr. Brasong Vatansapt

Ms. Montha Nuntagrant

Dr. Sansai Mayo

Ms. Pimporn Chotiyarnwong

Mr. Praivit Puddhanon

Mr. Supachai Koisomichoi

Mr. T. Sasiahacin

Mr. Taiensak Ariya
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my Visit to Thailand:

INSTITUTION

Dept. of Ag, Bangkok

Plant Quarantine
Ag Reg Div., Bangkok

Field Crop Res In
DOA, Bangkok

Faculty of Science
Kasetsart U

Doimusoe Hort Station
Tak

Chiang Mai Field Station

Highland Hort Station
Chiang Mai

POSITION

Plant Pathologist

Officer

Researcher

it

Scientist

Director

Scientist

Breeder

Director

Researcher

A
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Dr. Vicha Sardsud

Dr. Chatree Sittigul

Mr. Ole Johansen

Dr. Jinda Sornsrivichai

Dr. Boorboom Cheva-Isarekul

Dr. Anek Chotuyarnwong

Dr. Adisorn Krasoechai

Dr. Gordon Hebert

Dr. Thira Sutabuta

Dr. Yupa Mongkolsook

Dr. Wongchan Chantarotwong

Dr. Vinij Jiannsakul

Miss Sirirat Sanyang

Plant Path Faculty
CMU

Royal Vet & Ag Univ
Copenhagen, Denmark

Post Harvest Unit
CMU

Dean's Office
CMU

Chiang Mai Field Crops
Research Center

Dept. of Hort
CMU

Office of the President
CMU

Office of the President
Kasetsart U

Central Lab
Kasetsart U

Botany Dept.
Kasetsart U

Dean's Office
Kasetsart U

Agronomy Dept.
Kasetsart U

Scientist

ii

Student

Scientist

Assoc. Dean

Breeder

Scientist

Science Advisor

V P for Research

Director of the Lab

Assist. Dean,
Foreign Relations

Physical Chemist

Student
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Dr. Prance Hamelink

Udour Pupipat

Aht Boonitee

Mr. P. Juthawantana

Ms. D. Chonudomkul

Dr. Nitsri Sangduin

Mr. Chanarong Rattanakreetakul

Miss Nuttima Boonwatana

Supranee Boosuthorn

Dr. Wichai Kositratana

Agronomy Dept.
Kasetsart U

Plant Path Dept.
Kasetsart U

Kasetsart U

Dept. of Genetics
Kasetsart U

Plant Path Dept.
Kasetsart U

Student

Pathologist

Plant Physiologist

Pathologist
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Plant Geneticist

Scientist/Student

Asst. Professor
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