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ABSTRACT

This study aims to transfer Bioorganic fertilizer (BOF) production technology to farmers
by emphasizing on usage of agricultural wastes in local and development of BOF quality applying
to economic plants in order io increase products’ value. Besides, the study alse examines
chemical quantity like nitrate left over in water sources for consumption in community.

From the production and quality testing of BOF nutrient in laboratory and sample fields
of farmers, in some case BOF making of expired saw dust of mushroom production had
substituted for certain chemical fertilizer or complemented one another when the BOF was
applied to 3 vegetables: lettuce (red leaf) , kale and Japanese cucumber, The sample filed was planted by
RCBD (Randomize Complete Block Design) by setting the experiment being 6 and 7 treatments;
3 replications for each treatment and analyzed statistically by LSD (Least Significant Difference}.
It found that treatment of lettuce {red leaf) using BOF produced by In Went had high product
significantly at 0.1 level ; in contrast, treatment of lettuce(red leaf) using fertilizer composted
from cxpired saw .dust of mushroom production had lower product than other treatments
significantly at 0.5 level. This shows that lettuce (red leaf) had good respond to BOF making of
filter cake, but kale and Japanese cucumber, comparing its productivity with other treatments
without control, had the same value of prodﬁct are not statistically different. Therefore, this study
was ideal project leading the way to utilize agricultural wasies within the local applying to plants,
It should have other researches to produce BOF from other kinds of agricultural wastes and test
BOF quality to be suitable for applying to economic planting by realizing several effects as well as
increasing BOF quality to be used widely.

About the study of nitrate from chemical fertilizer application accumulating in water
sources from February — November 2004, randomed 9 water samples had nitrate quantity at level
0.07-1.60 ml/liter. There were lower than water standard of surface water. Nevertheless, since
there is chemical fertilizer application increasingly in the study area, this research should be
supported for verifying and oversceing danger, which may occur from chemical usage in

community in the future.
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Replication | Treatment1 | Treatment2 | Treatment3 Treatment 4 Treatment 5 | Treatment 6 | Treatment 7

1 13.65 14.30 18.35 14.15 13.65 14.15 17.35

2 14.35 12.90 13.45 16.85 14.75 9.10 15.10

3 1420 15.10 14.30 12.10 14,80 3.85 13.80

57U 42.20 42.30 46.10 43.10 43.20 27.10 46.25

e 14.07 14.10 1537 1437 14.40 9.03 15.42
maed 4 srundumedy mmﬁﬁﬂ"lmamﬁnﬁmﬁmsﬁamq 35 Tundsinenlgn

Replication | Treatment1 | Treatment 2 Treatment 3 Treatment 4 Treatment 5 | Treatment 6‘ Treatment 7

1 16.20 13.40 16.40 16.70 14.50 14,10 23.30

2 14.40 14.40 14.40 16.20 18.30 9.00 16.90

3 16.80 17.10 18.00 13.70 17.50 4.00 15.40

323 47.40 44.90 48.80 46.60 50.30 27.10 55.60

i Bedy 15.80 14.97 16.27 15.53 16.77 9.03 18.53

ms1ah 5 shwmtinmdedy (03)) vosadaluuasiuduieadioay 35 Jundielgn

Replication | Treatment 1 | Treatment 2 Treatment 3 Treatment 4 Treatment S | TFreatment 6 | Treatment 7
1 24.20 16.30 28.70 27.40 22.00 15.60 42.10

2 15.50 17.80 29.00 22.90 33.40 10.20 36.90

3 2250 28.00 33.50 17.40 30.50 1.20 28.40
3 62.20 62.10 91.20 67.70 83.90 27.00 101.40
1uéu/ﬁu 20.73 20.70 30.40 22.57 28.63 9.00 33.80
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Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6 | Treatment 7
Replication
X Y X Y X Y X Y X Y X Y X Y
i 2520 | 2475 | 2220 | 19.60 | 28.90 | 27.85 1330 ] 2230 | 24.10 { 2530 | 21.45 | 21.85 | 2675 1 2645
2 2050 | 19.80 | 2295 | 2240 | 21.90 | 22.65 | 25.60 | 24.05 | 2530 | 25.15 16.68 | 17.40 | 2570 | 25.90
3 2490 | 2405 | 2395 | 2500 | 26,00 | 26.00 | 20.60 | 2085 | 24.65 | 24.10 5.20 425 1 2405 | 2395
39U 7060 | 6860 ) 69.10 |1 67.00 | 7680 | 76.50 | 59.50 | 67.20 | 7405 | 74.55 | 43.33 | 43.50 | 76.50 | 76.30
1na/AY 2353 | 2287 | 23.03 | 22.33 | 2560 | 25.50 1 19.83 { 22.40 1 24.68 | 24.85 | 14.44 | 14.50 ] 25.50 | 25.43

3 1
Y. AXrH1IFOIN

m31d 7 anugamds/du (v vessindeansfifiuneiionny 34 Tundadwilgn

Replication | Treatment 1 | Treatment2 { Treatment3 | Treatmentd4 | TreatmentS | Treatment6
1 19.33 20.18 14.14 19.10 16.84 11230

2 17.81 21.19 22.80 16.40 20.15 1171

3 15.05 17.15 14.58 21.90 14.42 12.50

kL 52.19 58.52 51.52 57.40 51.41 36.51
lﬂ?;ﬂ/ﬁu 17.40 19.51 17.17 19.13 17.14 12.17

A o A v v 1 A A A v v W
M191497 8 %11—!31—!11]!1!@3/9]‘“ (1'1]) m63ﬂ3u139\1ﬂ\1ﬂlﬂulﬂﬂ')luﬂa’lq 34 ’Juﬁﬁ&fﬂﬂﬂgﬂ

Replication | Treatment1 | Treatment2 | Treatment3 | Treatment4 | Treatment 5 | Treatment 6
1 8.60 8.30 6.90 10.10 7.60 7.10

2 7.10 9.50 11.30 - 9.40 11.20 5.30

3 9.70 7.40 6.40 10.90 7.00 7.80

T 25.4 25.20 24.60 30.40 25.80 20.20
iR 847 8.40 8.20 10.13 8.60 6.73
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Treatment 1 | Treatment2 | Treatment3 | Treatment4 | Treatment5 | Treatment§ | Treatment 7
Replication
X Y X Y X Y X Y X Y X Y X Y
1 2520 | 2475 | 2230 | 19.60 | 3890 | 27.85 | 1330 | 2230 | 2410 | 2530 | 2145 ) 2185 | 2675 | 26.45
2 205G | 1980 | 2295 | 2240 | 21.90 | 2265 | 2560 | 2405 | 2530 | 2515 | 1668 | 1740 | 2570 | 25850
3 2490 | 2405 | 2395 | 2500 | 26.00 | 26.00 | 20.60 | 20.85 | 24.65 | 24.10 520 4.25 | 24.05 | 2395
T 7060 | 68.60 | 69.10 | 67.00 | 76.80 | 76.50 | 59.50 | 6720 | 7405 | 7455 | 4333 | 4350 | 7650 1 76.30
|ﬂ'a=mﬁ’u 2353 | 2287 | 23.03 | 2233 | 2560 | 2550 1 19.83 | 2240 | 24.68 | 24.85 | 14.44 | 14.50 | 25.50 | 2543
v Azihgeany
A51aR 7 mmqqméﬂ/ﬁ'u (@) maqnzﬁ'néaamﬁsﬁun?;ml.f}amq 34 Tundstnenlgn
Replication | Treatment 1 | Treatment2 { Treatment3 | Treatment4 { Treatment5 | Treatmenté
1 19.33 20.18 14.14 19.10 16.84 12.30
2 17.81 21.19 22.80 16.40 20.15 11.71
3 15.05 17.15 14.58 21.90 14.42 12.50
I 52.19 58.52 51.52 57.40 5141 3651
mﬁ"u/ﬁu 1740 19.51 17.17 19.13 17.14 12.17
arsan 8 smendundedu Qu) veszihdesnsiifuiioadioery 34 undsthenlgn
Replication | Treatment1 | Treatment2 } Treatment 3 | Treatment4 | TreatmentS | Treatment6
1 8.60 8.30 6.90 10.10 7.60 7.10
2 7.10 9.50 11.30 9.40 11.20 530
3 9.70 740 6.40 10.90 7.00 7.80
T 254 25.20 24.60 30.40 25.80 20.20
e 8.47 8.40 8.20 10.13 8.60 6.73
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Replication | Treatment 1 | Treatment 2 | Treatment 3 | Treatment 4 | TreatmentS | Treatment 6
1 46.60 37.50 1230 27.00 24.50 5.20

2 22.80 47.10 80.30 17.10 20.00 530

3 18.00 23.50 20.60 75.80 23.90 13.90

ppLY 87.40 108,50 113.20 119.90 68.40 24.40
iniferdi 29.13 36.17 3173 39.97 22.80 8.13

MmN 10 Mninmanau @3N)/las vesnsihdeinsiitunauiiser 34 Jundsiheilgn

Replication | Treatment 1 | Treatment 2 | Treatment3 | Treatmentd | Treatment5 | Treatment 6
1 33.64 32.63 14.2% 39.77 21.59 9.30
2 28.89 46.67 68.89 34.09 24.44 6.11
3 20.00 33.50 27.80 90.70 3295 14.72
KEL 87.53 112.30 11098 164.56 78.98 30.13
lﬂéﬂlﬁ’ u 29.18 37.60 36.99 54.85 26.33 10.04
A, AN
M 11 smTnnda/msa 1R mmf‘:ﬂumaaahmmnmﬁuxﬁm
Replication Treatment 1 | Treatment 2 Treatment 3 Treatment 4 Treatment 5 | Treatment 6 | Treatment 7
1 186.111 234537 174.600 223974 253.766 199.814 190.000
2 228923 248911 232.547 213.969 196.385 219.913 125.000
3 216.347 238,612 193.913 229.125 202.158 194.680 253.375
EE L 631381 722060 601,060 667.068 652.309 614.407 568.375
méﬂl AU 210.460 240.687 200,353 228356 217.436 204.802 189.458
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NAME
NATIONALITY
SEX
DATE AND PLACE OF BIRTH
POSITION
ADDRESS
EDUCATION
1987 B.Sc.
1989 M.Sc.
1990  Dipl.
1993  Dr.rer.nat
RESEARCH OF INTERESTS

5
€
b
£

Used

=

f

o
(=]

|

: Associate Professor Dr. Neung Teaumroong
: Thai
: Male
: July 21 1965, Bangkok
: Head of Research Department
Institute of Agricultural Technology
(April 1999-present)
: School of Biotechnology
Institute of Agricultural Technology
Suranaree University of Technology
Nakhon Ratchasima, THAILAND 30000
E-mail : neung@ccs.sut.ac.th

Fax : 66-44-224150, 216345

Microbiology, Chiang Mai University, Chiang Mai, Thailand
Industrial Microbiology, Chulalongkorn University, Thailand
Microbiology and Biotechnology, University of Tokyo, Japan
Microbiology and Molecular Biology, University of Innsbruck,

Austria

: Molecular Microbial Ecology

: Molecular Biology of N2-fixation and VAM
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RESEARCH FUNDING

: Monbusho {1993-1994)

: International Atomic Energy Agency (IAEA) (1993-1995)

: Japan Society Prometion of Science and National Research Council of Thailand
(JSPS-NRCT) {1995-1998)

: Biodiversity Research & Training Program (BRT)X1996-1999)

: HRH Princess Sirindhorn Plant Conservation Project (1996-2000})

: Suranaree University of Technology (1993-2003)

: Japan Society Promotion of Science and National Research Council of Thailand
{JSPS-NRCT) (2000-2003)

: Thailand Research Fund (2004-2006)

: Commission on Higher Education (2004-2005)

PEER-REVIEWED PUBLICATION

Teaumroong, N., énd S. Pichayangura. (1989). Detection of Polysaccharides from some
Mushrooms. J, of Microbial Utilization of Renewable Resources. Vol.6, P.126-128.

Chung, S.-Y., Yokoyama, K., Gomo, M., Teaumroong, N., Ishii, M., Igarashi, Y., and Kodama,
T. (1994). Purification and some properties of ribulose-1, 5-bisphosphate
carboxylase/oxygenase from a thermophilic hydrogen-oxidizing bacterium, Pseudomonas
hydrogenothermophila strain TH-1. J. Ferment. Bioeng,, 78, 469-47.

Teaumroong, N., Y. Murooka and N. Boonkerd. (1995} Acid Tolerance and Antibiotic Resistance
of Some Strains of Bradyrhizobium applied in Thailand. Suranaree J. Sci. Technol Vol.2,
P. 75-80,

Teaumroong N, and N. Boonkerd (1996). Iron Element, Siderophores and Microbes. Suraparee J.
Sci.Technol. 3:95-100.

Teaumroong, N. and N. Boonkerd. (1996). Symbiotic Relationship Between Rhizobia and
Legumes in Molecular Genetic Aspect. Suranaree J. Sci. Technol. 3:15-20

Teaumroong, N., N. Boonkerd and K. Haselwandter (1996) Effect of the iron sources on the
siderophore produced from Bacillus polymyica. Suranaree J. Sci. Technol. 3:133-137

Teaumroong, N..C. Schuarzer, B, Auer and K. Haselwandter. 1997. A non-radioactive DNA probe for

detecting dicyandiamide - degrading soil bacteria. Biology and Fertility of Soils.25,159 - 161.
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Teaumroong, N., K. Teamtisong, M, Manassila and N. Boonkerd.{1998). Preliminary Study of
The Competition and Persistence of Applied Bradyrhizobia Strains Using Reporter Gene
in Soil. Suranaree 1. Sci. Technol 5:18-23.

Teaumroong, N. and N. Boonkerd (1998). Detection of Bradyrhizobium spp. And B. japonicum in Thailand
by Primer-Based Technology and Direct DNA Extraction. Plants and Seil. 204:127-134.
Chumkhunthod P., 8. Rodtong, N. Teaumroong and N. Boonkerd (2001). Bioconversion of Cassava

Roots to High Protein Product for Animal Feed. Thai J. Biotechnol., September 2001, p.17-25.

Teaumroong N., W, Saitayapisut, T. Teckachunhatean and N. Boankerd (2002). Using Agricultural
Wastes for Tricholoma crassum (Berk.) Production. H. Insam, N. Riddech, S. Kiammer (Eds.)
Microbiology of composting., p.231-236.

Pongsilp N., N. Teaumroong, A. Nuntagij, N. Boonkerd and M. J. Sadowsky. (2002). Genetic
Structure of Indigenous Non-nodulating and Nodulating Populations of Bradyrhizobium in
Soils from Thailand. Symbiosis, 33:39-58

Teaumroong N., S. Innok, S. Chunleuchanon and N. Boankerd. (2002). Diversity of Nitrogen-fixing
cyanobacteria under various ecosystems of Thailand: I Morphology, physiology and
genetic diversity. World Journal of Microbiology & Biotechnology, 18:673-682.

Chunleuchanon §. A. Socksawang, N. Teaumrcong and N. Boonkerd. (2003). Diversity of
Nitrogen-fixing cyanobacteria under various ecosystems of Thailand: II Population dynamics as
affected by environmenial factors. World Journal of Microbiology & Biotechnology, 19: 167-173,

Payakapong W., P. Tittabuir, N. Teaumroong and N. Boonkerd. (2004) Soybean cultivars affect
nodulation competition of Bradyrhizobium japonicum strains. World Joumal of
Microbiology & Biotechnology, 20: 311-315

Minamizawa K., K. Nishioka, T, Miyaki, B. Ye, T. Miyamoto, M. You, A. Saito, M, Saito, W. L.
Barraquio, N. Teaumroong, T. Sein and T. Sato. (2004) Anaerobic Nitrogen-Fixing Consortia
Consisting of Clostridia Isolated from Gramineous Plants. Applied and Environmentat
Microbiology, 70:3096-3102.

Tittabute P., W, Payakapong, N, Teaumroong N. Boonkder Paul W, Singleton and Dual Borthakyr
{2004) Ahistidine kinase sensor protein gene is necessary for induction of low pH tolerance in
Sinorhizobium sp. Strain LT11. Journal of Applied Microbiclogy. (submitted).

Tittabute P., W. Payakapong, N, Teaumroong and N. Boonkder (2004) Cassava as a cheap source
of carbon for rhizobial inoculants producing using amylase-producing fungus and
glycerol-producing yeast, World Journal of Micrabiology & Biotechnology, (accepied).




PROCEEDING AND ANNUAL REPORT

Teaumroong, N., N. Boonkerd and Y. Murocka. {1995) Application of primer based technology
to fingerprint the genomes of Bradyrhizobium spp. Used in Thailand :In Process ding of the
10" International Congress on Nitrogen fixation, St. Petersburg, Russia May 28-Tune 3, p. 741.

Boonkerd N., N. Teaumroong, P, Wadisirisuk, S. Kotepong and A. Nantagij. 1996. Rhizobial strain
improvement and on-.farm management for high N, fixation in Thailand; Isolation of
forage legume rhizobia. Annual Report of IC Biotech. 19:8339-844.

Teaumroong N, K. Teamtaisong, P. Wadisirisuk, S. Kotepong, A. Nantagij. and N. Boonkerd. 1997,
Rhizobial strein improvement and an-farm management for high N, fixation in forage legumes;
Screening of high effective rhizobial strains. Annual Report of IC Biotech. 20:955-962.

Teaumroong, N. and N. Boonkerd. (1998). Using reporter gene system to monitor applied
Bradyrhizobium in Thailand. In Proceeding of the 11" International Congress on
Nitrogen fixation, Institute Pasteur, Paris, France, July 2-25, 1997. p. 660

Boonkerd, N., N. Teaumroong and G. Hardarson (1998). Effect of inoculation methods on nodulation, N,
fixation and yield of soybeans under field condition. In Proceeding of the 11" International
Congress on Nitrogen fixation, Institute Pasteur, Paris, France, July 2-25, 1997. p. 631

Boonkerd, N., N. Teaumroong and G. Hardarson {1998). Nitrogen Fixation (ISN Dilution} in
Soybean as Affected by Inoculation Methods : In Asian Network on Microbial
Researches. Gadjah Mada University (GMU), The Institute of Physical and Chemical
Research (RIKEN) Science and Technology Agency, Japan. P. 165-171.

Rodtong, S., N. Teaumroong and P. Chooklay (1998). A preliminary study on the diversity of
macro fungi in Nong-Rawieng plant genetic forest: In proceeding of the Asia-Pacific
Mycological Confcre;mce on “Biodiversity and Biotechnology” 6-9 July 1999, Hua-Hin,
Thailand. P.281-284,

Teaumroong N., K. Teamtaisong, P. Wadisitisuk, S. Kotepong, A. Nantagij. and N. Boonkerd.
(1999). Strain selection and characterization of rhizobia isolated from forage legumes
grown in Thailand. Annual Report of [C Biotech.

Teaumroong N., K. Teamtaisong, A. Nantagij, P. Wadisirisuk, S. Kotepong, and N. Boonkerd. (2000).
Diversification of some forage legumes rhizobia isolated in Thailand. In: Proceeding of
the 12" International congress on nitrogen fixation [F.O. Pedrosa et al. (eds.)], Foz do

Iguagu, Parana, Brazil. September 12-17, 1999 Kluwer Academic Publishers. p.196
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Teaumroong, N., M. Manassila, N. Boonkerd, and S. Rodtong, (2000). ITS-RFLP analyses of
Edible mushrooms in genera Russula and Boletus collected from North Easter part of
Thailand. Abstracts of the Asian Mycological Congress 2000, 9-13 July 2000, Hong
Kong Sar, China: 115.

Teaumroong N., K. Teaumroong, T. Sooksa-nguan and N. Boonkerd. (2001). The Diazotrophic
entophytic Bacteria in Thai Rice. The Fifth ESAFA International Conference on Rice
Environments and Rice Products, 27-31 May 2001, Krabi, Thailand. P. 147-160

Rodtong, S. Burom, C., Teaumroong, N., and Boonkerd N, (2003) Bioconversion of cassava starch to
nutrient sources for slow-growing Rhizobium cultivation. Abstracts of the Bio Thailand 2003
on Technology for life, 17-20 July 2003, Pattaya, Chonburi, Thailand, p. 258.

Teamtisong, K., Okazaki, S., Minamisawa, K., Teaumroeng, N., Saeki, K., Kaneko, T., and
Tabata, S. (2003). Rhizobial determinants for nodulation and nitrogen fixation with bred
soybean. Nippon Doji Hiryo Gakkai Koen Yoshishu (Abstracts of the Meeting, Japanese
Society of Soil Science and Plant Nutrition), 49:58.

Nuntagij, A, Kotepong, S, Jitaksorn, S., Chengaksorn, C., Teaumroong, N., Boonkerd, N., and
Abe, M. (2003). Selection and management of thizobia for tree legumes in reforestation.
Biotechnol Sustain Utile Biol Resour Trop. 16:193-197.

Tittabutr, P., Payakapong, W., Teaumroong, N., and Boonkerd, N. (2003). Development of
rhizobial inoculants production and formulation : dilution technique and solid state

fermentation. Biotechnol Sustain Util Bio Resour Trop. 16:105-112,

INSTRUCTIONAL EXPERTISE
# Applied Microbiology # Bio safety
* Man and Environment * Food Microbiology

* Environmental Microbiology @ Fermented Food Products

* Agricultural Biotechnolo gy * Molecular Biology and Recombinant DNA Technolo BY

PROFESSIONAL SOCIETIES

: Thai Society of Biotechnology : Thai Inventor Association
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ORAL PAPER PRESENTATION
- NRCT; NUS; DOST-JSPS. Jeint Seminar on Biotechnology. December 22-24 1988,

Chiang Mai University. (Oral presentation: in “Detection of Polysaccharides From

Some Edible Mushrooms.”)

- The 3rd FAO/TAEA Research co-ordination meeting on " Enhancing Soil Fertility and
Crop Production by Better Management of Rhizobium". (Oral presentation in " Using
Molecular Biology to Detect Rhizobia in Agro-Ecosystem"). University de Geneve,
Geneva, Switzerland. August 15-19, 1994

- Biotechnology Research and Applications for Sustainable Development (BRASD).
Central Plaza Hotel, Bangkok, Thailand. August 7-10, 1996. (Oral presentation : in
“Using Molecular Biology Techniques to Fingerprint the Genomes and Study Behavior
of Bradyrhizobium in Agro-Ecosystem.”)

- Research co-ordination mecting on "Enhancing Soil Fertility and Crop Production by
Better Management of Rhizobium" (FAO/IAEA). 2-6 Sep. 1996, UN, Vienna, Austria
(Oral presentation : “The Defection System to Monitor Applied Bradyrhizobium in Soil™)

- Project of JISPS-NRCT "Semi near on Cooperative research of biotechnology between
Thailand and Japan". Nov. 27, 1996. (Oral presentation : in “Application of Reporter
Gene System to Detect Rhizobial Behavior.”)

- JSPS-NRCT/DOST/LIPL/'VCC “Sustainable Development of Biotechnology in
Tropics”. 3-4 November 1998, Manila, Philippines. (Oral presentation : in
“Characterization of Desmanthus virgatus Rhizobial Strains Isolated from Thai Soil.”)

- 10" Annual Meeting of TSB and NCGEB “Biotechnology for A Self-Sufficient Economy™.
25-27 November 1998, Bangkok, Thailand. (Oral Presentation : in “The Prospectus of
School of Biotechnology, SUT, Towards N,-fixing Microbes Research in Thailand,”)

- 8" International Symposium on Nitrogen fixation with Non Legumes. 3-7 December
2000, The University of Sydney, NSW, Australia. (Oral presentation : in “Diversity of
nitrogen fixing cyanobacteria under ecosystems of Thailand.™)

- The Fifth ESAFS International Conference on Rice Environments and Rice Products
27-31 May 2001, Krabi, Thailand. (Oral preseantation : in “The Diazotrophic

Entophytic Bacteria In Thai Rice.”)

FELLOWSHIPS
- “The Royal Golden Jubilee program™ (2000-2003)

- “UNESCO” : Post Graduate Programmed (1989-1990) in Microbiology and
Biotechnology. University of Tokyo.
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- “MONBUSHO” : Research in "Molecular Genetic of Acid Tolerance Rhizobium".
Hiroshima University, Hiroshima, Japan. (October 24-December 23, 1994.)

- “AUSTRIA GOVERNMENT” : Research in "Investigation of Siderophores from
Bacteria". University of Innshruck, Austria. (May 1-June 30 1995)

- “JSPS” : Research in “Construction of Cholesterol Oxidase Gene for Using as
Rhizobium Reporter Gene”. Osaka University, Japan (12 Jan-25 Feb 1998)

- “MONBUSHO” : Research in "Construction of Green Fluorescent Protein Gene for
Detecting Rhizobinm™ Osaka University, Japan.(December 7, 1998 - January 21, 1999)

- “JSPS” : Research in “Homologous recombination of GFP in Rhizobium” Osaka
University, Japan (March 13, 2000- March 31, 2000)

- “JSPS” : Research in “Effect of Rhizobitoxine Forwards Legume Nodulation”. Tohoku
University, Japan (November 7,- December 21, 2002)

- ISNAR and W.K. Kellogg Foundation, Training in “Monitoring, Evaluation and Impact
Asses;sment of R&D Investments in Agriculture” (3-20 June 2003), Pretoria, Republic
of South Africa.

- In WEnt (2003-2004) Training programmed
: Bioorganic Fertilizer Production from Agro-Industrial Wastes and Entreprencurship

Development for Rural Women Leaders in Southeast Asia

: Technical training on Bio fertilizer Inoculants Production
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