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Abstract

Surveys were made during 1997-2001 in Nakhon Ratchasima province to identify
geheral problems on cashew nut production. Experiments on fertilizer application were conducted
in Suranaree University of Technology farm (SUT farm) along with the test on the response of
hormones and growth stimulant substances in order to search for appropriate nutrient and
hormone management packages for cashew nut. Survey results appeared that most of the cashew
~ trees were propagated from seeds of various clones which showed very wide range of adaptability
to soil, climate and pests. Recommended varieties with large seeds seemed to have poorer
adaptability with lower capacity to bear fruits while native varieties with small seeds did much
better. There were many other factors affecting the bearing capacities. Low fertility of soils and
inadequate soil moisture in shallow sandy sotls seemed to be major problem. Temperature below
18 °C often erased fruit setting and caused complete losses of the nuts. Incidence of insects and
diseases were also crucial in some areas. Under the condition of experimental arca of SUT farm,
cashew trees on the top of slopy field start flowering before the lowest down slope trees to the
extent more than 30 days. Those late flowering usually had better fruit setting due to warming up
of the weather and this was a very important key for the success of cashew nut production for the
North Eastern region. Experiments on application of organic fertilizer, inorganic N P K fertilizers,
rock phosphate, gypsum and dolomite increased vegectative growth and improved general
appearances but the yield difference could not be detected due to complete loss from insects and
diseases. Fertilizers did not cause any increment of N P K levels in the soil or cashew leaves and
had little effect on total nonstructural carbohydrate (TNC) levels in leaves. Frequent rain up to
the end of the bearing period made impossible for water requircment study. Cashew trees did not
response to any c’hemical or hormone applied to induce off season flowering. The application of
hormones to improve fruit setting was failed due to complete damage of inflorescence. Infestation
of leaf minor, stem borer followed by thrips and tea mosquito bugs, wilting of inflorescence and
fruit anthracnose were all accute destructive causes for the cashew trees grown under SUT farm
condition. Chemical control did not help solving the problems but was wasted due to
uncontrollable surrounding forest. Biological control adopted during third year of the experiments
impréved most of the situation and likely to be a promising mean for long term solution but

perfect results needed series of attempt for quite a long time.
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*Mill et al., 1996.
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Name

Date & place of birth
Parents

Nationality

Religion

Education

BIODATA

: ASCHAN SUKTHUMRONG

: July 7, 1942 Ubonrachathani, Thailm&.

: Dr. SINTHUJéUTHUMRONG, CHALAM SUTHUMRONG
: Thai

: Bhudism

: Ph. D. Soil Chemistry and Fertility, University of Illinois, USA 1975.

Msc. Ag. Crop Production, UPAU India 1969.
B. S. Agriculture (Soil Science) KU. Thailand 1965.

Language and degree of proficiency

Experience in teaching

Experience in Research

: English, excellent. Thai, mother tongue.

: Senior lecturer, Kasetsart University 1970-1994.

: Introduction to Soil Science

: Soil Fertility & Management

: Soil Conservation & Management
: Soil Chemistry

: Mineral Plant Nutrition

: Advance Soil Fertility

: Suranaree University 1994 to present.
: Soil Water and Climate I

: Soil Water and Climate 11

: Soil Fertility & Management

: Crop Management

: Economic Fruit Crops

: Principles of Crop Production

. Join the National Corn and Sorghum Improvement Project No. 4,
1970-1980.
: Head of Project Chemicals and Green Manure for Corn and Sorghum.

Cropping System 1978-1988.



46

: Join the Highland Agriculture Project, KU, 1979-1988.
: Head of Project Soil Aspects, KU-ACNARP Project 1984-1989.
: Join the Project Forage Crops Productiqn 1995 to present.

Experience in administration work -

: Direction of the National Corn and Sorghum Research Center 1980-
1984.

: Head of Kamphaeng Saen Research Station, KU, 1983-1987.

: Assistance to the Rector KU., Kamphaeng Saen Campus 1987-1992.
: Assistance to Director of KURDI 1993-1994.

Employment Record
-+ 1994-Present : School of Crop Production Technology, Institute of
Agricultural Technology, Suranaree University of Technology.
: 1969-1994 : Department of Soil, faculty of Agriculture, Kasetsart
University.
: 1965-1967 : The RockeyFeller Foundation, Thailand.
Publication :
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Sukthumrong, A. 1972. Micronutrients. Chapter 16, Introduction to soil science, 2 nd edition

. (Thai) p. 366-386.

Sukthumrong, A. 1976. Soil erosion, conservation and management. Chapter 19, Introduction to
soil scierice, 3 rd edition (That) p. 563-575.

Sukthumrong, A. and C. Chancharoensook. 1992. Organic fertilizer and organic waste products
used as fertilizer. Chapter 20, Introduction to soil science 7 th edition (Thai), Angust 7

1992. P. 651-664.
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Sukthumrong, A., J. Akavipat, V. Varanyanondh, T. Rojanapaiboon, S. Kasemsap, P. Korsanan
and A. Chungpeng. 1979. Final Report, Research on cultivated crops and wild plants for
dye production in the highlands of northern Thailand. Highland Agriculture project,
Kasetsart University, Bangkok, Thailand. ‘

Sukthumrong, A., N. Boonkerd, R. Khﬁmlert, S. Feungchan, P. Laksanawimol, J. Prastttikhert
and O. Suriyapan. 1999. Plant nutrient and distribution under different fertilizer
management in Nam Dok Mai Mango. Acta Horticulturae. No.509. Vol. 1 p. 307-314.

Sukthumrong, A., S. Chotchaungmaneerat and J. Chancharoensook. 1981. Studies on the role of
green manure legumes for corn and sorghum cropping system. Thailand National Corn
and Sorghum Program 1981 Annual Report, p. 256-261.

Sukthumrong. A, S. Chotchaungmaneerat, J. Chancharoensook and V . Veerasan. 1987. The
effect of green manurechemica tertilizer combinations on soil fertility and yield of corn.
ASPAC, Food and Fertility Technology Center. Extension Bulletion No. 246, January
1987.

Sukthumrong, A., V . Vecerasan and N. Singhabootra. 1985. Soil fertility management for
cropping system in  Mac Klong Basin. KU-ACNARP Project No.2 Cropping
Programmes Technical Report 1954-1985. Faculty of Agriculture, Kasctsart University,
Bangkok 10900 Thailand, p. 139-162.

Sukthumrong, A., V . Veerasan, A. Kumlung and P Kijdesh. 1986. Effect of cropping system
and fertilizer on soil. fertility. KU-ACNARP Project No.2 Cropping Programmes
Technical Report 1985-1986. Faculty of Agriculture, Kasetsart University, Bangkok
10900 Thailand, p. 139-162.

Sukthumrong, A., V. Veerasan, A. Kumlung, P Kijdesh and S. Kreetapirom. 1987. Pulverized
rock phosphate and gypsum for green manure-corn éroppi‘ng system. KU-ACNARP
Project No.2 Cropping Programmes Technical Report 1986-1987. Faculty of Agriculture,
Kasetsart University, Bangkok 10900 Thailand, p. 189-202.

Khumiert, R., A. Sukthumrong and N. Boonkerd. 2000. Clonal selection of sweet bamboo
(Dendrocalamas asper) from germinated seedings. Bamboo 2000, Proceedings of the

International Symposium. Chiangmai Thailand. p. 66-69.
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Rajani, B., P. Punsri, A. Sukthumrong and S. Paochangtong. 1982. Development of demonstration
plots and extension training facility at the Royal Ang Khang Research Station so as to
effectively bridge research and extension of substitute crops for opium poppy among the
hill tribes. Highland Agriculture project, Kasetsart Univefsity, Bangkok Thailand.

Reutrakul, V., C. Chandraprasong, C.-‘"Ségwansupyakom, P. Tuchinda, A. Sukthumrong and S.
Subhadrabandhu,. 1987. Research on identification and production of medicinal tuber
producing plants to replace opium based agriculture. Report No.3, Highland Agriculture
project, Kasetsart University, Bangkok, Thailand.

Reutrakul , V., C. Sagwansupyakormn, C. Chandraprasong, P. Tumtiwachwutikul-,‘ D
Kanjanupothi, A. Panthong, T. Chuntarachurd, A. Sukthumrong and S. Subhadrabandhu.,
Research on indenitification and production of diosgenin produced plants for opium
poppy substituted in the highland of northern Thailand. Highland Agriculture Project,
Kasetsart University, Bangkok Thailand.

Rojanasoonthorn, S. and A. Sukthumrong. 1979. Soil fertility management and sitc quality
studies. Final report on Varietal and cultural improvement of decidiuns fruits related to
microclimates and site quality studies in the highland of the northern Thailand. Highland
Agriculture project, kasetsart University, Bangkok, Thailand.

Suwanarit, A., A. Sukthumrong, J. Chancharoensook, C. Suwanarat and S.Chotchaungmancerat.

| 1980. Integrated research program on soil and fertilizer requirement for increasing yields
of Corn and Sorghum Program 1980 Annual Report, p. 251-265.

Suwanarit, A., R. Meesawat, A. Sukthumrong and S. Vacharotayan. 1989. Maximum yield
research on naize in Thailand. Proceesings; of Symposium on Maximum Yield research,
November 16-18, 1988 New Delhi, India. Potash and phosphate Institute of Canada-India

Programrx'le, Hanyana India 1989.
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1994
1995
1980
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BIODATA

: RENU KHUMLERT _

: September 9, 1958 Bangkok, Thailand.

:Dr. SINTHU,éUTHUMRONG, CHALAM SUTHUMRONG
: Thai

: Bhudism

: Ph. D. (Horticulture, Postharvest Physiology), UPLB, Philippines.
: M. Sc. (Horticulture) Kasetsart University, Thailand.

: B. Sc. (Horticulture) Kasetsart University, Thailand.

Language and degree of proficiency

Employment record

1994-present

1983-1994
1982
Work experience

As Lecturer

: English, excellent. Thai, mother tongue.

: Staff lecturer of the Institute of Agricultural Technology, Suranarce
University of Technology, Nakhon Ratchasima.

: Instructor, Nakhonsawan Agricultural Colicge, Nakhonsawan,

: Supervisor, Dole (Thailand) Co, Ltd. Prachuab Khirikhan.

: Fruit Crop Production

: Postharvest Technology

: Plant Propagation

: Fruit Crop Physiqlogy

: Statistical Designs for Agricultural Experiment

: Principles of Crop Production

As fruit Crop Grower

: More than 15 years, experiences. In fruit and seeding production of

mango.
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As Consultant

: Consultant for fruit crops and ornamental crop production for more
than 5 years in Nakhonsawan province.
Publication |
Khumlert, R., A. Sukthumrong and N, Boonkerd. 2000. Clonal selection of sweet bamboo
(Dendrocalamas asper) from germinated seedings. Bamboo 2000, Proceedings of the
International Symposium. Chiangmai Thailand. p. 66-69.
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Sukthumrong, A., N. Boonkerd, R. Khumlert, S. Feungchan, P. Laksanawimol, J. Prasittikhert
and O. Suriyapan.‘ 1999. Plant nutrient and distribution under different fertilizer

management in Nam Dok Mai Mango. Acta Horticulturae. No.509. Vol. 1 p. 307-314.



1993-Present

1966-1993

198S-present

1981-1985
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BIODATA

Name : Nantakorn Boonkerd

Position : Chair, Research Department, Institute of Agricultural Technology,
Suranaree 'Universitf; .c.>>f Technology and Director of BNF Resource  Center
for S&S/E Asia.

Address : Institute of Agricultural Technology, Suranaree University of Technology,
Nakhon Ratchasima 30000

- Date of Birth : October 15, 1942

EDUCATION :

Ph.D. Soil Microbiology 1981-Texas A&M University, USA. Dissertation: Survival
and Effectiveness Stability of Cowpea Rhizobium as Affected by Soil
Temperature and Moisuture.

M.S. Soil Microbiology 1972-University of Maryland, USA. Thesis : Influence of
Rhizobium japonicum Strains and Inoculation Mcthods  in  Rhizobium Free
and Rhizobium Established Soils.

B.S.  Soil Science 1966-Kasetsart University Thailand. fhcsis : Decomposition of
Municipal waste : I1. Gaseous Ammonia Loss at Elevated Temperature.

EMPLOYMENT :

Department of Biotechnology, Institute of Agricutural Technology, Suranaree
University of Technology, Chair Research Deparment.

Department of Agricuture, Bangkok, Thailand.

’Director of Biological Nitrogen Fixation'Rlcsource Center for South and
Southeast Asia. Chief of Soil Microbiology Research Group and
Research Leader in BNF. Responsible for researches in biological nitrogen
fixation, especially in rhizobia and inoculant production.

Research Leader in Rhizobium and Frankia. Supervisor in industrial rhizobial
inoculant production and quality conirol. Develope large scale inoculant

production (200 tons/year) as well as small scale production.
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1879-1981 Graduate Research Assistant study for Ph.D. at Texas A&M University College
Station, Texas.

1973-1979 Research Leader in Riizobium and inoculant production.

1970-1973 FAO Fellowship study for M.S. at Univetsity of Maryland, USA.

1966-1973 Research Leader in the ﬁsc of Rhizobium to increase yield of economic legumes
and green manuring legumes.

RESEARCH GRANTS AWARDED :

USAID-Collabrative Research Support Program (CRSP) in peanut rhizobia, 1983-1988.

Methods to culture, maintain, and propagate Azolla under troical conditions, 1985-1988.

Awarded by BOSTID, US national Academy of Sciences.

The enhancement of the biological nitrogen fixation by genetic engineering technique. NCGEB.

1985-1988
Screening with nuclear and other techniques for yield and N, fixation in mungbean. IAEA 1986-

1687.

Molccular indentification of Frankiae using cross inoculation group specific DNA scquences.

PSTC 1987-1989.

Increasing biological nitrogen fixation of peanuts in developing countrics. US-ISRAEL CDR
Program, 1987-1990.

Indentification of rhizobium strains by genetic engineering for enhancement of N, fixation and
inoculant production. NCGEB 1987-1939.

Exploitation of new technologies to monitor the survival and nodulating effectivencss of
Bradyrhizobium japonicum inoculant strains of soybean. Commission of the European
Communities. 1989-1993.

Ecologically based models for prediction of legume inoculétion requirement. USAID-PSTC
1989-1952.

On-farm optimization of biological nitrogen fixation of grain legumes. Commission of the
European Comrmrunities. 1990-1993.

Screening with nuclera and other techniques for yield and N, fixation in grain legumes. [AEA
1990-1994.

Breeding of nitrogen-fixing bacteria in southeast asia. Monbusho International Scientific

Research Program. 1994-1997.
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CONSULTANCIES :

Rhizobial inoculant production in Burma, USAID. July 2-8, 1985,

Biologycal nitrogen fixation traning course in Bangladesh, Winrock International. February 14-
21, 1986 and February 14-19, 1987, |

Rhizobial inoculant production in IndorfiéﬁsAia, Eurindo Combine Pt., April 20-30, 1986.

ACIAR Project on micronutrient enhancing nitrogen fixation. Australia Goverment. February
19-21, 1986.

Biotechnology. Faculty of Tecnology, Khon Kaen University, 1986.

Rhizobial inoculant production in Chiang Mai, Thailand. Appropriate Technology International,
January 4-April 30, 1987.

Rhizobial technology and design field experiments to assess N, fixation in soybean using N-15
techniques to the Democratic People’s Republic of Korea. [AEA, February 1-March 2, 1990.
Rhizobial technology and inoculant production to Anambra State University of Technology,
Enugu, Nigeria. IAEA, April 1-21, 1990.

Rhizobial technology and design ficld experiments to assess N, fixation in soybean using N-15
techniques to the Democratic Pcople’s Republic of Korea. TAEA, July 11-Auguust 3, 1991.
Increased yield and N, fixation in beans and soybeans to Kawanda Rescarch Station, Uganda
[AEA, November 18-December 23, 1991.

Review of ACIAR Project 8829 : Biological nitrogen fixation by soybean in rotation with rice,
Indonesia. April 26-30, 1993,

Financial and envionmental impact of use of biologically fixed nitrogen for soybean production in
the People’s Republic of China. June 28-July 14, 1993.

ANSAB Research Grant on Biofertilizer Production, Philippines, Sir-Lanka, India, Junc 1-15,
1993, / B

BNF Technology and “N technique for measuring N, fixation to the Mongolian National
Agricultural University by IAEA from August 25 to September 15, 1994.

Nuclear techniques to improve agricultural production : Inoculant Production to BINA,
Bangladesh, by [AEA from January 12-22, 1995.

[sotope and nuclear techniques in crop production : Biological nitrogen fixation, to MAS Myanma

by INEA from January 24-February 8, 1995.
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Nuclear techniques to improve agricultural production : Inoculant Production to BINA, Bangkok.

by IAEA from July 1-15, 1996.

ADVISORY COMMITTEES AND SUPERVISOR OF MS AND PhD STUDENTS AT :

Biochemistry Department, Chulaongkom University -

Microbiology Department, Kasetsart University

Agronomy Department, Kasetsart University

Soil Sciences Department, Kasetsart University

Botany Department, Kasetsart University

Forestry Department, Kasetsart University

Faculty of Environmemt and Natural Resources, Mahidol University

Biology Department, Srinakarinwirote University at Prasarnmit

OTHER EXPERIENCES :

Organizing International Training Course and Workshops :

NiTAL International Training Course on Legume Rhizobium Technology.
November 1-December 10, 1982.

FAO International Training Course on Blue Green Algac, February 3-25, 1983.
NifTAL-BNFRC Intcmatiénal Training Course on Inoculant Production, March 28.
1985.

IAEA-Rescarch Coordination Meeting on Improving Yield and N, Fixation in Grain
Legumes, November 17-21, 1986.

FAO-NIifTAL International Training Course on Rhizobial Technology and Inoclant
Production, March 2-27, 1987.

EC-ASEAN Workshop on Biological Nitrogwn Fixation, May 23-26, 1988.
FAO-NifTAL-BNFRC International Training Course on Rhizobial Technology and
Inoclant Utilization, March 6-31, 1989.

Nif TAL International Training Course on legume Rhizobial Technology. November
1-28, 1989.

International Training on Biological Nitrogen Fixation Technology for Extension
works. USAID-NiffAL. March 26-April 6, 1990.

FAO-NifTAL-BNFRC International Training Course on Rhizobial Technology and

Inoclant Production. September 14-October 16, 1992.
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® FAO-NIifTAL-BNFRC International Training Course on Legume-Rhizobial
Technology for Research and Application. July 26-August 27, 1993,
® AIT, IDRC, BNDRC International Training Course on Applfed Legumc BNF
Teachnology. July 18-24, 1994. -
Technical Skill in Agriculura{"l)?‘.iotechnology :
® Inoculant Production and Quality Control
-Develop technology for commercial inoculant production
-Establish method for controling the quality of inoculant
-Implementing technology transfer for inoculant production
® Serological Techniques including
-Agglutination & Immunodiffusion
-Immunofluoresent
-ELISA
-Immunoblot

-Monoclonal antibody production

Methods for Mcasuring N, Fixation
-Total N
-Acetylene reduction assay
-Ureide assay

N technique

DNA isolation and restriction mapping

Extensive experience involving BNF in the field
® Plant tissue culture of nitrogen fixing trees
b Mushr;om production
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