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I. Summary and Recommendation

Vietnam is one of  the world’s largest producer of  “Robusta” coffee. Coffee is the second most important agricultural commodity after rice and a major foreign exchange earner in Vietnam.  The first Coffee tree was introduced in Vietnam in 1857, and plantations were established in Ninh Binh  and Quang Binh Church 1888. After 1975, the coffee production was significantly developed in collaboration with Russia, Germeny, Bungaria and Poland. With support from the Vietnamese Government coffee growing areas was largely extended and attained more than 400.000 ha in 1999. Vietnamese coffee products are mainly exported and only 4% of the produced coffee is consumed domestically. Coffee growing areas are mainly distributed in to 4 geographical regions, i.e. the Western highland, the  Southeastern region, The Central region and the Northern highlands. However, coffee plantations are mostly concentrated to the Central highland provinces of Daklak, LamDong, Gialai and Kontum. These areas account for 85% of Vietnam’s total coffee production area (Vietnam and the Worlk Coffee Crisis, Date: Sat, 6 Apr 2002). 

   In accordance with the direction of the Vietnamese Government, the acreage of coffee        grown in Vietnam will approach 500,000 ha in 2010. The production will increase to about 700,000 tons with an estimated value of the coffee production approaching 1 billion US$. Due to a better flavor quality of Arabica coffee and problems with coffee rust in many Robusta coffee plantations they have been replaces by Arabica coffee varieties in recent years.

However, the production and export volume of coffee have decreases during the last 3 havest seasons. The  coffee export in 2003 was almost 30% lower compared to 2001. In addition, the expected production in 2004 is even lower. One of the main reasons for the decreased production rate is increased problems with diseases, e.g. bacterial blight (Pseudomonas syringae) coffee leaf rust (Hemileia vastrix), Fusarium, Pythium, Zhizostonia,…. Diseases symptoms on the coffee berries that resemble the African coffee berry disease (CBD). However, the causal agent of this CBD-like disease is not yet carefully determined although it seems to be a fungus in the Collectotrichum gloeosporoides group. The newly established Arabica coffee varieties, appear to be susceptible to this CBD-like disease, while normally “Robusta” is more resistant. The CBD-like disease cause significant losses in coffee yield and in the seed quality of “Arabica” coffee grow in Vietnam. But diseases control measures are poor and disease control has been depended on chemical pesticides.

Due to rapid increase of coffee plantations asmonoculture, without any shadow trees, ecological problems are expected to endanger the coffee production. Infection by nematodes are inceasingly observed. Several species of nematode pests of coffee cause serious yield losses. Their presence often goes undetected and their effects unnoticed or attributed to other causes. 

There is an urgent need for a controlled production and propagation of disease-free planting material and an urgent need for an agricultural extension service propagating sustainable cultivation methods (mixed cropping  etc..). In order to impove production methods, any future system must provide long-term perspectives to the farmers (Wolz and Kirsch; 1999).

Modern diagnostics and pathogen control methods will be to minimize diseases and decrease the use of pesticides. Assessments, screening and diagnosis will be performed to get a clear picture of the pathogen situation, Non-chemical control like quarantine-regulations, resistance varieties and use bio-products will be implemented at a number of sites throughout the country with coffee crops. Assessments to screen races and pathovars will be  performed by competent scientists, as well  as genetic  diversity of Arabica and Canephora  coffee in Vietnam. Resistance screening and varieties tests under controlled condition in screen  houses and  open field a necessary measure to achieve production of healthy seeds and seedlings.

Education from BSc-Level and upward in cooperation Swedish  partners  will be performed.

The outcome will be of utmost importance (1) coffee farmers, breeders, advisers, and pest management consultants to be able to take the right decisions to develop of suitable coffee measure to increase plantation  productivities  and quality of coffee product: (2) Education, training, extension and technology  transfer.

Expected results of the project are: (1) Increase of productivity’s and quality of coffee product of two sites of coffee production in Bavi, and Banmethuot  (2) Biotechnology transfer to coffee production  Units and Companies and also  to smallholders (3) Strengthening of the scientific and practice capacity is therefore of utmost importance for future development in agriculture (4) Increase a general  income for the coffee farmers and sustainable environment in coffee production area.
II. The Work Plan for the Reporting Period
II.1. Strengthening of research infrastructure

II.1. The presence of a working laboratory with necessary equipment in place.

II.2. To get a clear picture of the fungal pathogens (focusing on Collectotrichum diseases) situation in coffee production by use:

I.2.1.Classical identification methods using phenotypic traits such as morphology together with physiological characteristic.

I.2.2. Diagnosis, characterization, assessment and screening will be performed by use ELISA (polyclonal and monoclonal antibodies).

II.3. Selection and identification of field condition effective by means of high throughput screening methods based on pathogen-plant-BCA system

II.4. Researchers of Department training short-term in abroad.

II.5. One Ph.D student and one Licentiate go to Sweden (Alnarp Uni) to start their study.

II.6. Seminar organization. Organization of  a training program for farmers from some coffee production area (Buon Me Thuot,  Bavi  and Yen bai …. District) in fungal diseases.

II.7. Written report-containing data of research on fungal diseases on coffee.

II.8. Participate at National and International Workshop.

II.9. Participate in activities of  Sub program “Biotechnology”.

II.9.1. Will participate in all of meeting, seminar which is organizing from PMU and Sida. 

II.9.2. Training organization. Organization of  a scientific training program for researchers (farmers) in fungal research from Buon Me Thuot,  Bavi  and Yen bai District and for the Researchers of laboratories from difference Establishments.

       II.9.3. Annual meeting of Sub program “Biotechnology”.

     III. Project Performance 

III.1. Strengthening of research infrastructure

The presence of a working laboratory with necessary equipment in place. Upgrading the modernizing equipment which is necessary for research of the project. We have already bought all of equipment and minor equipment necessary  for  our research. 

All of Equipment and Minor Equipment are 100% new and  they operate well.

III.2. Research activities

We start to conduct the first survey in May/2004 in Ba vi and  from 12th to 26th September 2004 two experts Assoc. Prof. Dr. Erland Liljeroth and Dr. Sanja Maduric from Alnarp Agricultural Sciences University-Sweden went to Vietnam in collaboration with Vietnamese partner to make  not only survery coffee disease situation we can determine the production of coffee in term of area, season, yield, and for we have more opportunities of observation and collected more samples we organized 12 survey since January to December; 2004 and collect the coffee samples from different coffee production areas in Vietnam (Ba vi, Yen Bai, Buon Ma Thuot, Dong nai ). Diseases were isolated from samples diseases lesions and soil samples. We have also choose of method for diagnosis, for morphological and physiological characteristic which depending on the purpose of the examination. Our objective in 2004 is  to get a clear picture of the fungi diseases in coffee production areas and postgraduate training.
A. Classical identification methods using phenotypic traits such as morphology together with physiological characteristic as follow:
A.1. Soil plate techniques

The fungi from Soil samples were isolated,using soil plate method as follow: 

Soil samples were ground, placed 0,25 mg on sterilized plates and pour GANA medium (See annex 1: Table 1) after incubated in the dark for 2 to 3 days it should be observed the colony and then transfer to PDA (See annex 1: Table 2). The pure culture each of isolation was obtained by transferring single specific colony to culture plates, and until pure culture, and identified under microscope (See annex 1: Scheme 1).
A.3. Baiting for Phytopathogen (water fungi) for exp. Pythium

The infested soil samples were taken from the field and brought into laboratory, dried and ground, then taken 100g of soil, placed into sterilized petri dish, poured sterilized distilled water to soak the soil samples. The fresh host leaves will cut into small pieces 1cm2, then placed into petri dish 10 pieces/petri dish. Incubation will be done under room temperature, observed the growing fungus as host tissue under 10 x compound Microscope then, transferred the mycelium onto WA (See annex 1: Table 3) and sub-culture to PDA until become pure culture (See annex 1: Scheme 3).

A.4. Tissue transplanting techniques

The diseased plant parts were collected on leaves, twigs stem’s bark and fruits. All isolates were purified step by step from bacterial contamination: 

A.4.1. Those samples were brought into laboratory, and cleaned under flowing tap water, then surfaced disinfection with Clorox 10%. The Advanced margin in between heathly tissue and infected tissue were cut to small piece, 1-2m2, Then soaked into Clorox 10% for five minutes before transferred onto Water Agar (WA) (annex 1: table 3) and incubated at room temperature. Observation of fungal colony growing from advanced margin then transferred the Mycelium onto water agar or Potato Dextrose Agar, and subculture until pure culture. Tissue transplanting techniques (annex 1: scheme 4).

A.4.2. Some isolates were purified from PDA medium containing aluminum foil that prevented spread of aerobic bacteria, 2-3 cm long strips of sterile aluminum foil were slightly pressed into the agar surface near the border of a fresh advancing culture of the fungus. As soon as mycelium appeared behind the foil strip (1-2 days), it was immediately transferred onto a new PDA plate. In the other cases, the isolates were transferred onto PDA medium amended with combination of refampicin (50mg/l) and penicilin G (50 mg/l) (Dyer and Leonard, 2000) or streptomycin (100 mg/l). The new cultures were limited to 3 days of growth, then had to be subcultured onto PDA again. Presence of bacteria was checked under the light microscope.

A.5. Dilution plate methods

Place 1g soil samples (over dry equivalent) into sterilized test tube: after that poured 10 ml sterilized distilled water and then shake 20-30 mm. Spread 0.1 ml of a dilution in a suitable agar surface by an inclined rotary motion of the plate and then incubate for a few days at 24 to 300 C and to enumerate colonies. Isolate to be pure cultures identify as follow under scheme (annex 1; scheme 5).
B. Diagnosis, characterization, assessment and screening will be performed by use ELISA (polyclonal and monoclonal antibodies).

Enzyme-Linked Immunosorbent Assays (ELISA)  have been used in our department for the detection and identification of coffee pathogens (on fungus diseases) in our researcher for reconfirm the rusults we  obtained from Classical identification methods

The materials and methods of kit of ADGEN. The test wells of these kits have been prepared in 8 well strips which allow the researchers to conduct as many or as few tests at one time as desired. All samples be run in duplicate wells and that positive and negative controls be included each time the kit is used. Individual 96 well kits permit testing of up to 47 separate samples.

Those kits are intended to screen for the detection of Pythium, Fusarium, Rhizostoniaspp in plant tissue and/or cultured materials. Those kits very good for research.

All of materials are provided by Neogen (ADGEN) and  protocol for   ELISA technique.

1. Kit Preparation:

- Extraction Solution 

- Wash Solution 


- Anti-diseases Peroxidase Conjugate


- Stop Solution


- Positive Control


- Negative Control

2. Sample preparation

Plant and culture extraction

- Stem tissue

- Root tissue

- Leaf tissue

- Cultured Fungi


- Precautions and Limitation

3. Test procedure

4. Results/Performance Charasteristics

C. Selection and identification of field condition effective by means of high throughput screening methods based on pathogen-plant-BCA system

C.1.  Baiting for antagnostic fungi  

Soil samples were also ground and put 10g in sterilized petri dishes, then moisten with sterilized distilled water and placed cellulose materials on the surface (Paper or rice straw) and then incubated at room temperatrure for 30 days then, observation of fruiting body will be done Stereo-microscope. The fruiting body of fungus will be transferred onto PDA and subcultrure to pure culture (See annex 3: Scheme 2).


 III. Result of  research activities

III.A.Classical identification methods using phenotypic traits such as morphology together with physiological characteristic as follow:

The total of 119 samples: (soil, leaves, twigs stem’s bark and fruits). 67 samples were cleansed  of  bacterial using the aluminum foil method and by passing them through antibiotic-containing media.  After morphological examination, only 31 isolates were identified as Colletotrichum. 74 isolates After identification, they are from different species are found as seen in tables  1 to 6. The description of species is also described as follow:

III.A.1.Results of Soil plate techniques

a. In  Yen bai Province - Vietnam, in which 11  samples were taken from rhizosphere soil of. Coffee production area. 19 isolates were made. They were identified as seen in table 1.
Table 1: Isolation and determine antagonistic fungi, fungi and Phytopathogens of samples were taken from rhizosphere soil of  Coffee in Yen bai- Vietnam.
	(Yen Bai)



	N0
	Soil sample


	Isolate
	Cfu/gx103
	Identify

	1

2

3

4

5

6

7

  8

9

10

  11


	YB a1-01

YB a1 -02

YB a1-03

YB a1 -04

YB a1 -05

YB a1-06

YB a1-07

YB a1-08

YB a1-09

YB a1-10

YB a1-11
	01

02

01

02

01

02

03

01

02

01

02

01

01

01

02  

01

01

01

02
	2.0

1.8

2.0

1.2

0.4

0.8

0.4

1.2

0.8

2.0

0.4

2.0

3.6

2.0

1.8

0.8

1.8

0,8

1,6
	Aspergillus

Fusarium

Aspergillus

Trichoderma

Penicillium

Aspergillus

Pythium

Paecilomyces

Gliocladium

Trichoderma

Aspergillus

Fusanum

Trichoderma

Pythium

Rhizostonia

Pythium

Rhizostonia

Aspergillus

Gliocladium


b. In Ban Me Thuot Province – Vietnam,  in which 10 samples were also taken from rhizosphere soil of  Coffee production area.  Isolation were taken 26 isolates and identify into species level as seen in table 2.

Table 2: Isolation and determine antagonistic fungi, fungi and Phytopathogens of samples were taken from rhizosphere soil of  coffee in  Ban Me Thuot, Vietnam 

	Ban Me Thuot



	No
	Soil sample


	Isolate
	Cfu/gx103
	Identify

	1

2

3

4

5

6

7

8

9

10
	BMT a1-01

BMT a1 -02

BMT a1-03

BMT a1 -04

BMT a1 -05

BMT a1 -06

BMT a1-07

BMT a1 -08

BMT a1 -09

BMT a1-10
	01

02

03

01

02

03

01

02

03

01

02

02

03

01

02

03

01

02

03

01

02

01

02

03

01
	1.6

0.4

0.4

1.2

0.4

1.2

0.8

1.6

1.6

1.2

1.6

0.4

0.4

1.2

0.4

1.2

0.8

1.6

1.6

1.2

1.6

1.0

1.2

0.6

0.6

0.7
	      Trichosporiella 

Rhizostonia

Aspergillus

Fusarium

Aspergillus

Trichoderrna

Fusanum

Trichoderma

Rhizostonia 

Fusarium

Mucor

      Trichosporiella 

       Fusarium

Aspergillus

Fusarium

Aspergillus

Trichoderma

Fusanum

Trichoderma

Fusarium

Fusarium

Rhizostonia

Trichosporiella 

Papulaspora

Aspergillus

Rhizostonia


        C. in Bavi  Province - Vietnam, In which 5 samples were taken from rhizosphere soil        

of Coffee in Bavi Province – Vietnam. Isolation were taken 11 isolates and identified           

into level as seem in table 3.
Table 3 :  Isolation and determine antagonistic fungi, fungi and Phytopathogens of samples were taken from rhizosphere soil of Coffee in Bavi – Vietnam.

	Ba Vi



	N0
	Soil sample
	Isolate
	Cfu/gx103
	Identify

	1

2

3

4

5
	BV a1- 01

BV a1- 02

BV a1- 03

     BV a1- 04

     BV a1- 05
	01

02

03

04

05

01

02

01

02

01

01
	0.8

0.8

2.0

2.4

2.0

1.6

6.4

2.4

8.4

1.2
	Fusarium

Chetomium

Aspergillus

Chetomium

Aspergillus

Gliocladium

Fusarium

Trichoderma

Trichoderma

Penicillium 

Aspergillus


III.A.2. Result of Baiting for Phytopathogen (water fungi): Phytopthora and Pythium.

The total of 5 soil sample which are infected pathogens they were also collected from rhizosphere soil of  Coffee  in Ban Me Thuot - Vietnam and brought into laboratory. Isolation were taken 9 isolates and identified into species levels as seen in table 4.

Table 4: Isolation and identify Phytopathogens of the infected soil samples were taken from rhizosphere soil of Coffee in Ban Me Thuot (by baiting method).

	Ban Me Thuot



	No
	samples
	Isolates
	Identify

	1
	BMT a3-02
	01

02

03
	Trichosporiella

Pythium

Pythium

	2
	BMT a3-03
	02

03
	Pythium

Pythium

	3
	BMT a3-04
	01
	Pythium

	4
	BMT a3-05
	01
	Pythium

	5
	BMT a3-06
	01

02
	Trichosporiella

Phytophthora


       III.A.3. Results of Dilution plate method

The 2 samples were taken from rhizosphere soil of Coffee in Bavi; Vietnam, they were also experemented by Dilution plate Isolation were taken 8 isolates and identified into species levels as seem in table 5.

Table 5: Isolation and determine antagonistic fungi and Phytopathogens were taken from rhizosphere soil of Coffee  in Bavi -Vietnam 

	(Ba Vi)

	No
	Isolates
	Identification

	01
	01

02

03

04
	Cheatomium
Trichoderma
Aspergillus
Cheatomium
	

	02
	01

02

03

03

05
	Trichoderma
Trichoderma
Fusarium
Aspergillus

Rhizostonia
	


III.A.4. Results of tissue transplanting techniques

The samples were collected from leaves, twigs stem’s bark and fruits. Those samples were brought into laboratory, Isolation were taken 31 isolates and identified into species level. Several isolates were not collectotrichum and they belonged to the pathogenic genera including Phomopsis, Nigrospora, Pestalotia, Lasiodiplodia and Fusarium. as seen in table 6

Table 6 :Other fungal species isolates from coffee trees in Bavi and Yen bai

	No
	Isolate
	Host
	Location
	Genus

	1
	BVCF1
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	2
	BVCF2
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	3
	BVCF3
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	4
	BVCF4
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	5
	BVCF5
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	6
	BVCF6
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	7
	BVCF1
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	8
	BVBR5
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	9
	BVBS6
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	10
	BVL4
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	11
	BVBS3
	Coffea arabica
	Bavi – Vietnam
	Collectotrichum

	12
	YBC1
	Coffea arabica
	Yen baiVietnam
	Collectotrichum

	13
	YBR15
	Coffea arabica
	Yen baiVietnam
	Collectotrichum

	14
	YB
	Coffea arabica
	Yen baiVietnam
	Collectotrichum

	15
	CS2
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	16
	CS4
	Coffea arabica
	Bavi – Vietnam
	  Phomopsis

	17
	CR12
	Coffee arabica
	Bavi – Vietnam
	  Phomopsis

	18
	CR9
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	19
	CR8
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	20
	CS3
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	21
	CS1
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	22
	CC2
	Coffea arabica
	Bavi – Vietnam
	Phomopsis

	23
	BVR7
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	24
	BVS8
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	25
	BVS5
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	26
	BVS1
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	27
	BVR1
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	28
	BVS2
	Coffea arabica
	Bavi – Vietnam
	Nigrospora

	29
	BVR2
	Coffea arabica
	Bavi – Vietnam
	Pestalotia

	29
	BVR17
	Coffea arabica
	Bavi – Vietnam
	Bipolaris

	30
	BVR1
	Coffea arabica
	Bavi – Vietnam
	Lasiodiplodia

	31
	BVF5
	Coffea arabica
	Bavi – Vietnam
	Fusarium


        III.A.5. Results of Nematodes analyse 

In the world there are five major group of nematodes associated with coffee (rot-knot nematodes):

In Banme thuot, Bavi, yen bai and Dong nai we have to fine at least 2 kinds of  nematodes, they are Pratylenchus  coffeae  and Meloidogyne spp. 

Discussion

On coffee we can fine a lot of fungi, among them some are antagonism such as: Trichoderma, Cheatomium, some of  Aspergillus or Peniciline. Other kind is unknow such as:Phomopsis, Nigrospora, Pestalotia, Bipolaris, Lasiodiplodia, Trichosporiella. We found difference  species are economically significant in tropical and subtropical areas by causing anthracnose disease and rood rot  on coffee during different development stages:Fusarim, Rhizostonia, Pythium, some kind of Aspegillus and especially Collectotrichum. During the time we analyse our result, many kind of fungus we can not identify. However, all coffee fungal diseases have not so well investigated in this study.  In our research we focus on Colletotrichum.

Among the pathogens, Colletotrichum was the most represented genus. Morphological examination of the studied Colletotrichum isolated has revealed a great level of variation, as reported before by Sutton (1992). It confirms the observation of Sutton  and  that morphological characters can not serve as the only tool for separation of species in Colletotrichum. In our case, spore morphology of the isolates with straight conidia was consistent with original description of C. acutatum and C. gloeosporioides. However, it was unreliable for identification of the isolates with falcate shape of conidia. Our preliminary identification of the isolates with straight conidia will confirmed by molecular data. Even though their morphological characteristics were indistinguishable, they could not be accurately identified without analysis of DNA sequence (molecular analyse will be conducting in 2005).

The result of  the temperature response test clearly showed the differences among the isolates of the three morphological groups of the studies Colletotrichum isolates. It was shown before that C. gloeosporioides is a faster grower in comparison to C. acutatum (Simmonds, 1965; Smith and black 1990; Agostini, Timmer and Mitchel 1992; Vinnere et al., 2002, Jamshid Fatehi, N. T. H. Phuong, Le T. A. Hong 2003). Similarly, our isolate of the group 1 were growing significantly faster than the group 2 isolate. This fact, therefore, was serving as an additional of the preliminary morphology-base identification of the isolates of these two groups. The isolates of the group 3 had the lowest growth rate. Isolates of many Colletotrichum  species with falcate shape of conidia are usually slower growing. So we could not draw any conclusion about identification of the isolates of this group just based on this experiment.

Colletotrichum species including C. gloeosporioides, C. acutatum, C. capsici. These species are economically significant in tropical and subtropical areas by causing anthracnose disease on coffee during different development stages. The pathogens did not infect only coffee, it infect on other tropical fruit trees such as avocado, papaya, rambutan, mango, citrus asparagus and Durian (Alahakoon, Brown and Sreenivasaprasad, Vu Khac Nhuong, Le Thi Anh Hong, Nguyen Thi Hang Phuong, Jamshid Fatehi, 1994, 2004.). However, coffee tree is a concerned host that was infected by two Colletotrichum species pathogens in favorable condition of  Vietnam.

Future perspective

- Due to coffee as this is the main export product and considerable economic value in Vietnam. The Collectotrichum  did not infect only coffee, it infect on other tropical fruit trees such as avocado, papaya, rambutan, mango, citrus asparagus and Durian (Alahakoon, Brown and Sreenivasaprasad, Vu Khac Nhuong, Le Thi Anh Hong, Nguyen Thi Hang Phuong, Jamshid Fatehi, 1994, 2004.). That’s why Colletotrichum disease is the interesting pathogen on coffee tree for pathologists in Vietnam as well as in the world.

- Colletotrichum species will detected by using morphological, cultural criteria and combination of PCR-amplification of mtSSU rDNA and ITS regions with DNA sequence analysis in  2005.   

- The collection of tree coffee disease samples should be obtained again at different areas, at growth stages, and seasons. From that, we will be able to show an overview of coffee diseases that are economically significant. This plays a vital role in quarantine work and preventing the spread of epidemic diseases, leading to an increase in quantity and improved quality of the coffee product and to submit strategy  non-chemical production.

- The pathogenicity test for confirming the causal agent  will inverstigation in 2005.
We have already identify some kinds of Aspergillus, Fusarium  with different description (Nguyen The Quyet, Nguyen Tri Thanh, Nguyen Thi Hang Phuong, Nguyen Thanh Ha, Nguyen Thi Thanh Nga, Le Thi Anh Hong, Kasem Soytong, Erland Liljeroth, Dr. Sanja Maduric and Tomas Bryngelsson.( Photo in annex 3).

III. B. Results of Diagnosis, characterization, assessment and screening     will be performed by use ELISA (polyclonal and monoclonal antibodies).
We use Kit ELISA from Adgen for identify Collectotrichum (PAb), Rhizostonia KIT A,  and 

and Pythium KIT C. 

Results

For Collectotrichum (PAb)
Mean OD readings for healthy controls were 0.123. The threshold absorbance for positive detection was calculated to 0.478 OD.  In this experiment, the  infection level  can be significantly detected. Variation in OD has been recorded, within and between separate root pieces with similar symptoms in transverse sections (Table 7). The same variation in optical density was recorded, and the same results were seen in an earlier experiment (data not published) when using series of transverse sections from three separate roots with similar symptoms.

       Table 7. 

	
	Mean OD

	N
	0.123

	P
	0.478

	S1
	1.878

	S2
	2.245

	S3
	1.989

	S4
	3.498


For identify, Rhizostonia KIT A and Pythium KIT C. 

  In this study, tests were carried out to find the extent to which an ELISA test procedure         

could be used on coffee material with large amounts of interfering phenolic and realted      compounds. Our experiments showed that high background optical density readings can be eliminated by using the method described. When the threshold absorbance was considered, the dose response curves indicate a detection limit around 3.5 nanogram extracted mycelial protein from Pythium Kit C has also been  used successfully in quantifying  zoospores in irrigation water.

Varying cross-reactivity is found within the families Pythi-aceae. Experiments with heated pure mycelia of Pythium (Drechsler) gave strong cross-reaction. With regard to coffee plants in the field, a Pythium species with negative reaction in this ELISA test has been found. The risk of cross-reaction, agar plates are always included in each sample.  

In the future, it will be important to try to devise a more specific  test, excluding the antigenic determinants for Pythium and Rhizoctonia. One possibility is that unique protein bands from electrophoresis may be included as targets for more specific monoclonal antibodies.

III.C.Rerults of Selection and identification of field condition effective by means of high throughput screening methods based on pathogen-plant-BCA system

      III.C.1. Results of Baiting for antagonistic fungi

25 samples were taken from rhizosphere soil of Coffee in Ba vi; Yen  Bai and Ban Me 

Thuot; Vietnam, those were also experimented and isolation were taken 7 isolates and identified into species level as seen in table 8 (in our analyse, we found other kinds of fungus, but we have not yet time and condition for identify them).

Table 8: Isolation and identify antagonistic fungi of the samples were taken from rhizosphere soil of Coffee in Ban Me Thuot. (by baiting method).

	Isolates
	Identify

	01

02

03

01

02

03

04
	Aspegillus
Chaetomium
GliocIadium
Aspegillus

Aspergillus
Trichoderma
Chaetomium


Trichoderma (in annex 3)

Trichoderma haziamum 
Colonies green and flocculose, Condiophores typically pyramidally branched, i.e short branches occuring near the tip and longer onces with repeated branching in the lower part. Phialides arranged in divergent groups of 2-4, slender and irregularly bent, Conidia subglobose to short-oval smooth-walled and measuring 2.8 to 3.2 µm by 2.5 to 2.8 µm.

       Trichoderma viride 
Colonies white and green, Conidiaphores typically pyramidally branched. Phiaalides arranged in idvergent groups of 2 to 4, slender and irregularly bent. Conidia almost globose, 3.6 4.5 µm in diameter (or to 4.8 µm long), mostly distinctly roughened.

Trichoderma spp. Colonies green to dark green, floccose, Conidiophores typically pyramidally branched. Phialides arranged in divergent groups of 2 to 4, lender and irregularrily bent. Conidia smooth -walled, short-cylindrical whit branch a truncate base, measuring 3.0 to 4.8 µm by 1.9 to 2.8 µm

       Trichoderma hamatum (Bonord) Bai

Colonies of greyish green (black when old) pruinose pustules with a cover of mostly curled sterile conidiophore ends. Branches and phialides are particularly thick, the latter 3-4 µm vide. Conidia short - cylindrical green, smooth-walled and measuring 3.8 to 6.0 µm. by 2.2 to 2.8 µm.

Trichoderma spp. Colonies white or whitish green to green, generally with compact tufts of conidiophores. Conidiophores and sidebranches long thick, bearing crowded, short and plump phialides. Conidia globose and hyaline, measuring 2.8 to 3.2 µm in diameter.

Trichoderma spp. Colonies yellowish, bright, dull to dark green, floccose or with compact conidiophore tufts, Conidiophores and their side branches arre together in a simple system. Both are long and slender, without sterile hyphal enlongations. Phialides not crowded, rather slender and irregularily lateraly disposed, often arising singly. Conidia smooth — walled, subglobose to ovoid, 

Cheatomium (ANNEX). 

Chaetomium cupreum.
Culture on potato- dextrose agar gives the medium pinkish purple coloration; perithecia developing abundantly after about 7 days, pinkish purple, late appearing dark purplish black due to presence of  pinkish purple to red .

Culture on meal agar, aerial mycelium absent, perithecia developing after 7 days, scattered over the agar surface, dark purple but less than in PDA.

Perithecia ovoid  to globose. Terminal hair dark yellowish brown, septate, finely roughened, arcuate from the base, forming 2-3 spirals of diminishing diameter toward the tip. Lateral hairs septate, finely roughened, straight to undulate. 

       Habitat: Soil panted to Coffee

Chaetomium globosum 

Perithecia grayish olive- green to dark olive green or olive black, globose to   subglobose. Terminal hairs light brown, undulate to very loosely coiled, septate, forming a dense mass,roughened,  lateral hairs light brown straight to undulate, Asci clavate, 8-spored, Ascospores light  brown to dark brown, lemon- shaped, apiculate at both ends, an spical germ pore.

Culture on potato - dextrose agar and cornmeal agar, perithecia grayish olive brown to dark olive green, gregarious to scattered, opaque.

        Habitat: Soil panted to Coffee

Discussion 

In our experimental work (in collaboration with KingMonKut University; Thailand) has found some kibds of antagonisms such as Chaeetomium, Trichoderma and Aspegillus  Penicillum. We have studied on Chaeetomium and Trichoderma, both in vitro and in the fild  shown that Chaeetomium and Trichoderma are effective and demonstrates the usefulness of an integrated approach in disease control. It discusses some limitating factors involved in biological control of plant diseases in the field such as the ability of the antagonists to grow in the field, and the effects of soil pH, content of organic matter, soil aeration, moisture and chemical residue in the soil. In different soils however, the ecology and climate may possibly result in no or poor biological control. Thus, we need to establish the biological diversity of soil microorganisms, the ecology of microbial antagonists, and the effects of chemical residues in the soil. The above experiments should also be continued in the same infested field-soil to establish whether biological control of plant pathogens can serve as long-term protection.

      III.4. Other activities of the project 

III.4.1. Duty travel

III.4.1.1. Mission in other Country  (Thailand)

Name of participant: Assoc. Prof. Le Thi Anh Hong; Director of the Project, went to Department of Pest management; King MongKut’s University, under director of Assoc. Prof.  Kasem Soytong

Objective of travel
: 

- Re-confirmation the results of  fungal identification on coffee production in Vietnam.

- Visit coffee production in Thai land

- Discussion and write further possible collaboration

- Signing MOU


Time: 24 November – 4 December; 2004.
III.4.1.2. Conference

Name of participant: Eng. Nguyen The Quyet; Researcher, Director of Biological Control Group. 

Objective of the travel: participated at “The 1st KMITL International Conference on Integration of Science and Technology for Sustainable Development”. He presented publication: “Application of Ketomium to Control Plant diseases in Vietnam”. This article is  published  in Proceedings of the 1st KMITL International Conference on Integration of Science and Technology for Sustainable Development 2004, 25 - 26 August 2004, Bangkok, Thailand.
Time: 24 - 27 August 2004
2. Name of participant: Prof. Tran Duy Quy, Director of the Institute of Agricultural Genetics and Biotechnology. 

Objective of the travel: participated at the conference “Prospect and Regulatory framwork of Biotechnology; with special focus on Genetically Modified Crop” Hold in Japan.

Time: Since 3-11 November/2004

III.4.2.PhD/MSc and Researcher training 

III.4.2.1. PhD/MSc training in Sweden

1. One PhD student (MSc. Nguyen Thi Hang Phuong) depart from Hanoi in Octomber/04 to SLU – Alnarp; Sweden , now registered as a PhD student  at  Agricultural Sciences Department of Crop Science P.O. Box; SE 230  53 - SLU – Alnarp; Sweden. Under supervisor of (1) Prof. Tomas B; (2) Dr. Erland Liljeroth and Assoc. Prof. L. T. A. Hong.

Title of PhD-Project by Phuong Nguyen: “Identification and characterization of  Collectotrichum isolates from infected coffee berries in Vietnam”.

Time:  (Sandwich Training method) for first year since 10/2004  to 10/2005.

2. One Licentiate  BSc. Nhu Viet Cuong depart from Hanoi in  November/04 to Agricultural Sciences Department of Crop Science P.O. Box; SE 230  53 - SLU – Alnarp; Sweden to start his training on nematod. Under Supervisor of  (1) Prof. Tomas B; (2) Dr. Sanja Maduric,  (3) Assoc. Prof. Le Thi Anh Hong.

Title of Licenciate by  Nhu Cuong: Molecular gennetic study of diversity between populations of plant parasitic free-living nematodes on coffee in Vietnam/Nematology.

Time: for  period 11/2004  to 5/2006.

III.4.2.2. Short-term training  researcher in Sweden or the other country. 

     Name of participant: Eng. Nguyen Van Dung 

Training at China International Center for Agricultural Training (CICAT-SCAU).

Objectives of the training: 


- Plant tissue culture


- Principles and techniques od seed quality testing


- Molecular breeding in plant


- Gene transformation


Time: 11 June – 10 July 2004

       III.4.2.3. MSc Training in Vietnam

1. First MSc student: BSc. Ha Thu Tra have already  registered as a MSc student at Department of Plant Physiology Faculty of  Agriculture belong to Agricultural University N01; Trau quy  - Hanoi .  

 - Now start to  conducting research  work  at  Department of Plant pathology and Biological Control (IGA) Hanoi. Under supervisor of Assoc. Prof. Le Thi Anh Hong.

- MSc-Project: “Used the technique culture in vitro for multiplication coffee varieties which expression the capacity for resistance to  CBD  diseases”. 

2. Second MSc student: Eng. Quach Vu Quynh Huong  have already  registered as a MSc student at Faculty  of  Biotechnology  belong to Polytechnics University; Hanoi. Now she start to conducting the proffesional examination at Polytechnics University; Hanoi. She will conducting research work work  at  Department of Plant pathology and Biological Control (IGA) Hanoi. Under supervisor of Assoc. Prof. Le Thi Anh Hong.

III.4.3. Sub-contract

we invited Vietnameses experts for two training course to give basic knowledge on Genetics of Plant Diseases and practices on method for diseases diagnosis for researchers from different Department of IGA & Biotechhnology. 
III.4.3. 1. Subconstractor: Dr. Nguyen Duc Doanh: Expert in Biotechnology of  Institute of Agricultural Genetics and Biotechnology. And his Assistants to give the Practical work. 

The time for subcontract: 12 - 21 July 2004.

Term of reference: Experimental Course: "Application of TAS-ELISA and pathogenicity test for diagnositc fungal disease".

Training hold at Plant Pathology and Biocontrol Department  (IGA & Biotechnology); Hanoi  

Participants: 15 participated in this training. They are from different Department of IGA & Biotechnology  Institute.

Subcontractor Input: 

a. To taught researchers how to use TAS-ELISA method in identify fungal disease and 

- What’s the best temperature for storing extracted samples.

- How long can extracts be stored.

- How does the melted extracts influence OD values

- How does the length of coated-plates storage influence OD

- How do bubbles affect the OD values.

b. To taught researcher how to  use classical identification methods using phenotypic traits such as morphology together with physiological characteristic as follow: 

- Fungal isolates and growth condition

- Soil plate technique

- Baiting for Phytopathogen and Antagonisms

- Dilution plate method

- Tissue transplanting techniques

c. Pathogenicity test.
III.4.3. 2. Subconstractor: Prof. Tran Tu Nga, Former Professor of Genetic Department - Cultivation faculty - Hanoi Agricultural University N01. (Invited lecture).
The time of subcontract: 2nd to 4nd of August 2004.

Term of reference:  Lectural course: "Genetics of Plant Diseases "

Training  hold at: Plant Pathology and Biocontrol Department  (IGA & Bio); Hanoi  

Participants: 17 participated in this training. They are from different Department of IGA & Biotechnology  Institute.

Subcontractor input:


- Genes and diseases


- Variability in organisms


- Loss of pathogen virulence in culture


- Types of plant resistance to pathogen


- Stages of variation in pathogens


- Genetics of virulence in pathogens and of resistance in host plant


- Gen for gen concept.

III.4.4.  Activities for  Sub-Program Biotechnology.

III.4.4.1. Participate at Workshop on “Methods in Protein purification”

Time:  
4-6 Occtober, 2004 
The meeting hold:  in Tuan chau, Halong, Vietnam 

Objective:.Prof. Jan-Christer Janson give lecter to Vietnameses Researcher on Methods in Protein purification

III.4.4.2. Annual reporting Conference 2004 and Plan for 2005 

Time: 
23-24, December; 2004

The meeting hold:  in Tuan chau, Halong,  Vietnam 

Objective:
1. Every project presented own activities, which are perform in 2004 and proposal for 2005. 



2. An overview on Sub-program Biotechnology and discussion on activities in the year 2005.

III.4.4.3. Training organisation by Plant Pathology and Biocontrol Department (IGA & Bio) in collaboration with Thailand University..

We invited  Assoc. Prof. Kasem Soytong Director of Department of Pest management, Faculty of Agrobiotechnology; King Mongkut’s University; Bangkok-Thailand  for makes the practical work on: “Method for Fungal Identification”.

Training hold: at Plant Pathology and Biocontrol Department (IGA & Biotechnology); Hanoi.   

Participants: 42 Participants participated in this training  course, they are from different oranisation, including: 


- National Institute of Agricultural Genetics & Biotechnology


- Institute of Biotechnology


- Institute of  Forestry Research


- Hanoi Teacher Training College 


- Bavi Coffee Research Centre 


- Yen Bai Coffee Company


- University of Science natural


- Technical Institute of  (Western highlands agro- forestry scientific and technical institute)


- Cenral Sericulture Research  Centre


- National Institute for Plant Protection


- Plant Protection Department

Time: 
13-17 December; 2004

Objective:1. To developing the sensitive, reliable, spesific user friendly and cheap methods on fungal identify for microorganism management to young researchera from differents esta blish (Universities, Institutes, Center …).


      2. Vietnam needs to have experts of this field.


III.4.5. Other activity.

III.4.5.1.Participate at Worshop: “How to cooperation between sub-project and for obtaintion the best result”

Time: 6 and 7  August, 2004
The workshop hold: in  Do son, Hai phong, Vietnam

Workshop is organized by: PMU (MOST)

III.4.5.2. Participate at Worshop on “Swedish-Vietnamese Research and Development Cooperation during 35 years-Lessons Learned and New Challenges”

Time: 18 and 19 November/2004

The workshop hold: in Hanoi, Vietnam 

Workshop is organized by: Sida/SAREC and MOST

      Annex

A. Personnel

A.1. Sida - funded personnel 

	N0
	Name
	Sex
	Time
	Title

	
	Swedish Side (Alnarp Agricultural Sciences  University)
	
	
	

	1
	Prof. Tomas Bryngelsson
	M
	Part-time (1-12/04)
	- Researcher, Co-Director of the project, 

- Supervisor for  Ph.D and Licentiate Students.

	2
	Assoc. Prof. Erland Liljeroth
	M
	Full-time (1-12004)
	- Researcher, Supervisor of Ph.D Student.(Hang Phuong)

	3
	Dr. Sanja Maduric
	F
	Full-time (1-12/04)
	- Researcher, Supervisor of Licentiate (Viet Cuong).


A.2.  National Counterpart Personnel.

	N0
	Name
	Sex
	Time
	Title

	
	Vietnamese Side 
	
	
	

	1
	Assoc.Prof. Le Thi Anh  Hong 
	F
	  Part time (1-12/04)
	- Researcher and Director of the Project. 

- Supervisor for  Ph.D and Licentiate Students.

	2
	MSc. Phan To Phuong
	F
	Part time (1-12/04)
	- Researcher, Director of  Tissue Culture Group.

	3
	MSc. Nguyen Thi Thanh Nga
	F
	Full-time (1-12/04)
	- Researcher, Director of Fungal Research Group.and 

- Secretary of the Project.

	4
	MSc. Nguyen Thanh Ha 
	F
	Full-time (9-12/04)
	- Researcher Director of    Antagonism Research Group and

- Accountant of the Project.

	5
	MSc. Nguyen T. Hang Phuong 
	F
	Full-time (1-12/04)
	Ph-D Student (in Sweden)

	6 
	Eng. Ha Thu Tra
	F
	Full-time (1-12/04)
	MSc. Student (in Vietnam)

	7
	Eng. Quach Vu Q. Huong
	F
	Full-time (1-12/04)
	MSc. Student (in Vietnam)

	8
	BSc. Le Kim Hoan
	F
	Full-time (1-12/04)
	Researcher in Tissue Culture Group.

	9
	MSc. Nguyen Tri Thanh
	M
	Full-time (1-12/04)
	Researcher, Director of  Diversity Research Group.

	10
	Nhu Viet Cuong
	M
	Full-time (1-12/04)
	Licentiate  (in Sweden)

	11
	Eng. Nguyen The Quyet
	M
	Full-time (1-12/04)
	Researcher, Director of Biological Control Group.

	12
	Eng. Nguyen Van Dung
	M
	Full-time (1-12/04)
	Researcher in Diversity Research Group.


B. Sub-contract.

B.1. Subconstractor: Dr. Nguyen Duc Doanh:
Expert in Biotechnology of  Institute of Agricultural Genetics and Biotechnology and his Assistants: 

The time for subcontract: 12 - 21 July 2004.

Term of reference: Experimental Course: "Application of TAS-ELISA and pathogenicity test for diagnositc fungal disease -Aspergillus".

Subcontractor Input: 

a. To taught researchers how to use TAS-ELISA method in identify fungal disease and 

- What’s the best temperature for storing extracted samples.

- How long can extracts be stored.

- How does the melted extracts influence OD values

- How does the length of coated-plates storage influence OD

- How do bubbles affect the OD values.

b. To taught researcher how to  use classical identification methods using phenotypic traits such as morphology together with physiological characteristic as follow: 

- Fungal isolates and growth condition

- Soil plate technique

- Baiting for Phytopathogen and Antagonisms

- Dilution plate method

- Tissue transplanting techniques

c. Pathogenicity test.

Tuition fee: Follow rule of Sida/SAREC and MOST issued on 23 June 2004: 790 SEK for one day. Total was received during 10 days: 7.900 SEK.

Participants:

	N0
	Name
	Sex
	Job title

	1.
	Dr. Nguyen Duc Doanh
	M
	Expert

	2.
	Assoc. Prof. Le TAnh Hong
	F
	Researcher

	3.
	MSc. Phan To Phuong
	F
	Researcher

	6.
	MSc. Nguyen Tri Thanh
	M
	Researcher

	7.
	Eng. Nguyen Van Dung
	M
	Researcher

	8.
	Eng. Nguyen The Quyet
	M
	Researcher

	9.
	Eng. Nhu Viet Cuong
	M
	Researcher

	10.
	Eng. Nguyen Thi Thuy Mui
	F
	Researcher

	11.
	Eng. Le Kim Hoan
	F
	Researcher

	12.
	Eng. Quach Vu Quynh Huong
	F
	Researcher

	13. 
	Eng. Truong Mai Huong
	F
	Researcher

	14.
	Eng. Dang Ngoc Chi
	F
	Researcher

	15.
	Eng. Tran Hoai Huong
	F
	Researcher

	16.
	Eng. Phi Cong Nguyen
	M
	Researcher


B.2. Subconstractor: Prof. Tran Tu Nga

Former Professor of Genetic Department - Cultivation faculty - Hanoi Agricultural     

University N01.

The time of subcontract: 2nd to 4nd of August 2004.

Term of reference:  Lectural course: "Genetics of Plant Diseases"
Subcontractor input:


- Genes and diseases


- Variability in organisms


- Loss of pathogen virulence in culture


- Types of plant resistance to pathogen


- Stages of variation in pathogens


- Genetics of virulence in pathogens and of resistance in host plant


- Gen for gen concept.

Tuition fee: Follow rule of Sida/SAREC and MOST issued on 23 June 2004: 120 SEK/a hour. Total was received: 2.400 SEK.

Participants:

	N0
	Name
	Sex
	Job title

	1.
	Prof. Tran Tu Nga
	F
	Lecturer

	2.
	Assoc. Prof. Le Thi Anh Hong
	F
	Researcher

	3.
	MSc. Phan To Phuong
	F
	Researcher

	4.
	MSc. Nguyen Thi Hang Phuong
	F
	Researcher

	5.
	MSc. Nguyen Thi Thanh Nga
	F
	Researcher

	6.
	MSc. Nguyen Tri Thanh
	M
	Researcher

	7.
	Eng. Nhu Viet Cuong 
	M
	Researcher

	8.
	Eng. Nguyen The Quyet
	M
	Researcher

	9.
	Eng. Nguyen Van Dung
	M
	Researcher

	10.
	Eng. Nguyen Thi Thuy Mui
	F
	Researcher

	
	
	
	

	11
	Eng. Truong Mai Huong 
	F
	Researcher

	12
	Eng. Ha Thi Thu Tra
	F
	Researcher

	13
	Eng. Nguyen Thu Ha
	F
	Researcher

	14
	Eng. Quach Quynh Huong
	F
	Researcher

	15 
	Eng. Le Kim Hoan
	F
	Researcher

	16
	Eng. Phi Cong Nguyen 
	M
	Researcher

	17
	Eng. Tran Hoai Huong
	F
	Researcher

	18
	Eng. Dang Ngoc Chi
	F
	Researcher


         C. Equipment 

C.1.Equipment: 

-  Digital Video Microscopy System included:

+ Computer  and Monitor

+ Color Camera

+ Macro zoom lens

+ Stand with focusing rack

+ Stand Adaptor 

+ Camera to computer cable

+ Sofware for  Computer.

 C.2. Minor Equipment:

- Double Door Profestional refrigerator (660 lits; -4 – 150C).

- Hoot box.

- Hydrothermograph

- Electric grinder fitting tube

- Printer black and white

- Color Printer 

All of Equipment and Minor Equipment are 100% new and  they operate well.

      D. Training  

D.1. PhD/MSc training in Sweden

1. One PhD student (MSc. Nguyen Thi Hang Phuong) depart from Hanoi in Octomber/04 to SLU – Alnarp; Sweden , now registered as a PhD student  at  Agricultural Sciences Department of Crop Science P.O. Box; SE 230  53 - SLU – Alnarp; Sweden. Under supervisor of (1) Prof. Tomas B; (2)

Dr. Erland Liljeroth and Assoc. Prof. L. T. A. Hong.

Title of PhD-Project by Phuong Nguyen: “Identification and characterization of  Collectotrichum isolates from infected coffee berries in Vietnam”.

Time:  (Sandwich Training method) for first year since 10/2004  to 10/2005.

2. One Licentiate  BSc. Nhu Viet Cuong depart from Hanoi in  November/04 to Agricultural Sciences Department of Crop Science P.O. Box; SE 230  53 - SLU – Alnarp; Sweden to start his training on nematod. Under Supervisor of  (1) Prof. Tomas B; (2) Dr. Sanja Maduric

Title of Licenciate by  Nhu Cuong: Molecular gennetic study of diversity between populations of plant parasitic free-living nematodes on coffee in Vietnam/Nematology.
Time: for  period 11/2004  to 5/2006.

D.2. Short-term training  researcher in Sweden or in other country. 

      Name of participant: Eng. Nguyen Van Dung 

Training at China International Center for Agricultural Training (CICAT-SCAU).

Objectives of the training: 


- Plant tissue culture


- Principles and techniques od seed quality testing


- Molecular breeding in plant


- Gene transformation


Time: 11 June – 10 July 2004

D.3. MSc Training in Vietnam

1. First MSc student: BSc. Ha Thu Tra have already  registered as a MSc student at Department of Plant Physiology Faculty of  Agriculture belong to Agricultural University N01; Trau quy  - Hanoi .  

 - Now start to  conducting research  work  at  Department of Plant pathology and Biological Control (IGA) Hanoi. Under supervisor of Assoc. Prof. Le Thi Anh Hong.

- MSc-Project: “Used the technique culture in vitro for multiplication coffee varieties which expression the capacity for resistance to  CBD  diseases”. 

2. Second MSc student: Eng. Quach Vu Quynh Huong  have already  registered as a MSc student at Faculty  of  Biotechnology  belong to Polytechnics University; Hanoi. Now she start to conducting the proffesional examination at Polytechnics University; Hanoi. She will conducting research work work  at  Department of Plant pathology and Biological Control (IGA) Hanoi. Under supervisor of Assoc. Prof.  Le Thi Anh Hong.

D.4. Short-Term Training in  Vietnam

1. Practical work: "Application of TAS-ELISA and pathogenicity test for diagnositc fungal disease". With 16 Participants.

.2. Theorique course: "Genetics of Plant Diseases" with 13 Participants

III.4.3. Training organisation by Plant Pathology and Biocontrol Department (IGA & Bio).

3.  In collaboration with Assoc. Prof. Kasem Soytong Director of Department of Pest management, Faculty of Agrobiotechnology; King Mongkut’s University; Bangkok-Thailand  for makes the practical work on: “Method for Fungal Identification” (Sub- Program: Biotechnology activity).

E. Reports

E.1. Report for Sub-constract: Experimental Course: "Application of TAS-ELISA and pathogenicity test for diagnositc fungal disease”. 

Prepared by Dr. Nguyen Duc Doanh

E.2. Report  for Sub-constract:Lectural course: "Genetics of Plant Diseases"
Prepared by  Prof. Tran Tu Nga

E.3. Report for  Short-term training on "International Training course in Modern Biotechnology".

Prepared by Eng. Nguyen Van Dung.
E.4. Report for International Conference on “Integration of Science and Technology for Sustainable Development”.

Prepared by Eng. Nguyen The Quyet. 

E.5. Report for International conference “Prospect and Regulatory framwork of Biotechnology; with special focus on Genetically Modified Crop”
Prepared by Prof. Tran Duy Quy. 
E.6. Report for Duty travel - Mission in Thailand

Prepared by Assoc. Prof. Le Thi Anh Hong.

E.7. Report for Training Course in Sub-Program “Biotechnology” – Method for Fungal Identification in collaboration with Assoc. Prof. Soytong Kasem (Thailand).
Prepared by Assoc. Prof. Kasem Soytong and Assoc. Prof. Le Thi Anh Hong.

E.8. Mid-Year Report

Prepared by Assoc. Prof. Le Thi Anh Hong.

E.9. Annual Progress Report

Prepared by Assoc. Prof. Le Thi Anh Hong.

F. Proposed Work plan for Next Reporting Period.

