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09:00

12:00-13:30
13:30-17:00

Update from IRRI collaborators

1. Crosses made, genotyping of donors and
recurrent parents

2. Phenotyping of recurrent/donor parents

BLB inoculation

Lunch

Updates from Taiwan Collaborators

1. BB team

2. Blast team

Pathotype Testing - Inoculation

CESD conference room

Green house

CESD conference room

Green house
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to deploy host resistance

Mini-workshop - Strategies and approaches to monitor pathogen populations and

07:30-09:00

09:00-10:30

10:30-11:30

11:30-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

FLNELS Pl (e ol [
Workshop objectives and activities

Background-Why is  population  genetics
essential for managing disease resistance?
Overview of avirulence/effector genes -
Magnaporthe oryzae (Mo)

Discussions

Lunch

Overview of avirulence/effector
Xanthomonas oryzae pv oryzae (Xo00)
Current status of rice pathogens over geographic
regions

From Taiwan collaborators - on pathogens

genes-

Discussion in relation to the collaborative efforts

Blast
team/Alice
Hei

Bo Zhou

Ricardo Oliva
Adam Sparks

Wei-Chiang
Shen, NTU

Hei 9f&&4"

PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room
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07:30-09:00
09:00-10:30

10:30-11:30

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

to deploy host resistance
L N L
Host resistance- Overview of disease resistance
genes (blight, blast)
Mapping QTLs for resistance to rice blast in
Taiwan cultivars

Lunch

Brief introduction of current studies with
bacterial blight in Taiwan experimental
institutions.

Breeding of blast resistance in Taiwan

Gene-based markers for disease resistance,
Fluidigm system

Discussion in relation to the collaborative efforts
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Morning
Morning
Morning
12:00-13:00
13:00-14:30

Afternoon
Afternoon

Activity 1 - Sampling strategy for surveying
pathogens

Activity 2- Computer exercise: designing primer
pairs for effector genes

Activity 3- Testing PCR markers against
isolates

Lunch

Hei Seminar

Activity 1- Fluidigm system and MMAL
Activity 1- GBS - GWAS - QTLs - markers

local

09 %] 13F ! B #A="

08:30
8:30-9:00

Morning
Morning

12:00-100
1:00-1:20

Afternoon
Afternoon

Afternoon
3.00pm

E{ R
r

iefing on image analysis approach - disease

Activity 1- Phenotyping - conventional and
image analysis, hands-on

Activity 2 - Crosses and F1's, candidate genes
and markers in the program

Lunch

Brief meet - to cross check on Activies missed
by particiapnts

Activity 1 - Main Path lab - isolating pathogens
and culturing

Activty 2 - Additional Diseases - Brief
introduction to Sheath blight and False smut
Covering for activities that particiapnts missed
Summarizing week's achievements

Taiwan Collaborators - comments and views on
weeks activities
Completing the obejctives

Bo

Bo and
Nollie
Chia-Lin
Chung, NTU

Taiwan BB

team

Taiwan Blast
team
Chin
Jade
Hei/Alice/Ch
itra

and

Abe/ Nancy
Bo/Jonas

Eula/Ricardo

Hei
Jade/Chin
Eula/Chitra

Steve

Klassen
Mayette/
Vanica/Chitra
Alice

Ellen/Fani/
Mayette
Ricardo and
Bo

Mayette/Alic
e/Chitra/Hei
Taiwan
Collaborators
Hei/Alice/Ch

Mini-workshop - Strategies and approaches to monitor pathogen populations and

Blast nursery

PBGB conference
room
PBGB conference
room
PBGB conference
room
PBGB conference
room

PBGB conference
room
PBGB conference
room
PBGB conference
room

PBGB conference
room
PBGB conference
room
PBGB conference
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08:20-
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Furture directions in this collaboration - focus -
Plant pathogy
Social activities
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Hei/Taiwan PBGB conference
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T PRI R
Woei-Shyuan Jwo {17 -
Assistant Researcher, Taiwan Agricultural Research Institute

In the training course, we learned a lot about rice blast:

1.

2.

Dr. Bo mentioned that some blast R genes originated from different donors are located at the
same locus, which is a helpful info for designing resistance breeding strategies.

Our breeders have long been aware of the variability of the blast pathogen, however there have
been no systemic studies conducted in Taiwan. IRRI’s great efforts on understanding pathogen
populations can serve as a nice basis for us to target this issue. In the future, we will use the
CO39/LTH near-isogenic lines to identify the physiological races of local blast isolates, which
will bring our pathogen characterization in line with international system.

Breeders in Taiwan work mostly on applied studies and very little on basic research. In this
training course, IRRI arranged discussion session(s) for the progress of the bilateral
cooperation project. | think it is very helpful for troubleshooting.

I’m afraid that this training course might have taken too much of IRRI researchers’ time. This
time we had eight people from COA - seven are young researchers lacking of operation
experience. It would be better if the program could provide the opportunity for young
researchers to actually work with IRRI staff. That way the researchers from Taiwan can help
process samples and learn from IRRI staff at the same time.

Dong-Hong Wu 3t fu %
Assistant Researcher, Taiwan Agricultural Research Institute

In this training course, we learned much about bacterial blight. Followings are some of the
important issues:

1.

Effective R-genes against different local isolates: We exchanged ideas with IRRI scientists on
our current studies. Some known R-genes, such as xab5, Xa7 and Xa21, could be effective
against the isolates currently present in Taiwan. In the future, we will identify the allele(s) of
selected R-genes (such as Xa4) in Taiwan cultivars. This will contribute to better understanding
of the genetic backgrounds of rice lines in our germplasm.

Resistant breeding with bacterial blight: Most Taiwan cultivars don’t carry xa5, Xa7, or Xa2l
genes. We would like to develop a supper cultivar containing five R-genes (Xa4, xa5, Xa7,
xal3 and Xa21) against current Xoo isolates in Taiwan. In the future, we can use the supper
cultivar as a donor to introgress two more R-genes into our breeding lines.

To strengthen the connection between the studies of pathogens and resistance breeding: The
objective of studying pathogen population will be not only to characterize current race types
but also to efficiently provide feedback information for breeding programs. The use of related
molecular markers to target AVR genes and differential lines to monitor local isolates will be
helpful for resistant breeding.
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Chun-Wei Chen [IfiacT 24
Assistant Researcher, Taiwan Agricultural Research Institute

After this visit and discussion, here are what | learned:

1. The modified platform in greenhouse is useful in Taiwan for the race classification of
Xanthomonas oryzae pv. oryzae (X00).

2. Our scoring system can be modified.

3. We may collaborate with IRRI for Xoo genotyping, but I need to make sure no one is doing this
study in Taiwan first.

4. The effectiveness of some R genes is associated with temperature (Xa4, Xa7) and plant age
(xa8). We should be aware of it when conducting related studies.

5. We can use IRBB lines at different locations in Taiwan to: 1) monitor which R genes are
effective against local Xoo isolates, and 2) collect the Xoo on these plants for race classification
study.

6. There is no better way than talking directly with the author to learn about the history of Xoo

studies.

The image analysis system can be used in our studies.

8. IRRI’s greenhouse inoculation method for sheath blight can reduce the amount of materials and
improve the evaluation efficiency.

~

Dai-Rong Wu 4t [ 5
Assistant Researcher, Miaoli District Agricultural Research and Extension Station

1. This visit helped build my knowledge on the link between resistance cultivars and pathogens. |
learned how to classify pathogen race types and apply the information for the development of
breeding strategies.

2. The progress on race classification and Avr gene sequencing for pathogen is highly impressive. |
appreciate IRRI’s suggestion on the establishment of pathogen model in Taiwan. I’m hoping
that the connection and collaboration between IRRI and Taiwan can continue and move
forward.

3. The resistant genes against bacterial blight have not been identified in Taiwan cultivars. Under
the Taiwan-1RRI cooperation project, some resistance genes will be introduced into Taiwan
cultivars by marker-assisted backcrossing, which will accelerate the breeding process and allow
us to release resistant cultivars to farmers as soon as possible.

Image analysis, which requires simple equipment and technology, is a feasible and efficient way
for disease evaluation. Both diseased leaf area (%) and lesion type can be analyzed with
adaptive parameters. The use of image analysis can reduce the experimental errors caused by
different raters.

5. Thanks again for IRRI’s great efforts and nice arrangement. We really learned a lot!
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Chia-Chi Cheng £} 7@
Assistant Researcher, Taichung District Agricultural Research and Extension Station

This is my first time visiting IRRI. It is really a great honor to have this chance. In this training,
I learned much about bacterial blight. Followings are some of my thoughts:

1. Resistance breeding for bacterial blight: Some known R-genes, such as xa5, Xa7, or Xa21
genes, could be effective against the Xoo isolates in Taiwan. Most of Taiwan cultivars don’t
carry bacterial blight resistance genes (R-genes). We can use the donors provided by IRRI
to introgress R-genes (Xa4, xab, Xa7, xal3 and Xa21) into our breeding lines. This way we
would be able to develop supper cultivar(s) containing multiple R-genes.

2. We all know that with the main purpose of reducing poverty and eliminating hunger, IRRI
is mainly engaged in Indica-type rice research. On the other hand, Japonica-type rice is
cultivated in more than 90% of rice growing areas in Taiwan. In general, japonica-type rice
is physiologically adapted to the temperate climate, so the primary focus of rice breeding in
Taiwan has been on the improvement of grain quality. When | saw that the Taiwan varieties
(Japonica-type rice) growing well in IRRI’s field, I thought that Japonica-type rice may
have good potential for further development. Hopefully we can breed some good-quality
Japonica-type rice lines which are suited to tropical climate and release those varieties in
tropical countries.

Jui-Hsin Chang =%+
Assistant Researcher, Taichung District Agricultural Research and Extension Station

This is my first time visiting IRRI and Philippines. | have read some scientific articles and
papers by IRRI from some journals, and | always wanted to see what it looks like and how people
here do their research so well. After the week full of trainings and lectures, | have some thoughts:

3. The effectors of pathogens could be key points to distinguish their genotypes and
phenotypes. We have received the list of primers for Xoo effectors genes from IRRI. | think
the information will be very important for Taiwanese pathologists to survey the bacterial
populations and to exchange the data with IRRI in the future.

4. IRRI has been working on the research of Indica rice for a long time, because the main
purpose is to stop poverty and hunger. Taiwan is Japonica rice cultivation area, and maybe
the collaboration project can be a good opportunity to do some Japonica varieties
cultivation test in IRRI. | saw the Taiwanese varieties growing well in IRRI’s field. | was
surprised and happy to see this, and hoped someday we can breed some high-quality
Japonica rice, and extend these varieties to more and more tropical countries.

5. From the discussion between researchers and Dr. Leung, | found a cultural difference
between Taiwan and IRRI. We always respect our supervisors too much and are unable to
discuss with them at ease. In IRRI, the supervisors always give suggestions and opinions
but not just orders. | like your communication way and | hope we can do the same way
someday.
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Fang-Yu Chang 5‘;%91353?]‘
Assistant Researcher, Kaohsiung District Agricultural Research and Extension Station

At the beginning of blast resistance breeding program in Taiwan, we really bumped into some
trouble. In this workshop, through many discussions, we got valuable suggestions and information.
For MAS, using TILLING method is another way for screening target gene and we also got some
methods to solve the problems on screening Pi56(t). Like IRRI’s procedure, in BC1F; generation,
we’ll do foreground selection and do background selection until BC,F; generation. About the
differential materials, even for the same R gene, the alleles from different donor parents or in
different backgrounds could have different disease responses, so it is necessary to use both sets of
the differential materials (LTH monogenic lines and CO39 NILs) and to include as many as lines
for evaluation. Besides, sampling from the same plot in different seasons and years is extremely
important for pathogen type analysis. For blast nursery, the first one is to maintain the diversity of
races, and another one is the suitable incidence of susceptible varieties. In some situation, we must
confirm the reaction is really caused by blast pathogen (not due to the problem of mixing up of
seeds), so to inoculate the same isolate again is necessary.

Our top concerns regarding the resistance breeding in Taiwan: First, the information of blast
resistance genes in Taiwan materials (recurrent parents) is still unknown; Second, SHZ-2 has many
R genes and QTLs, but due to the limitation of manpower we might just chose OXLP and Pi56(t)
as our target genes in MAS. How these two genes can work in Taiwan, we’re still not sure. Last but
not least, when to combine phenotype screening in the breeding procedure. We hope to get more
information or thoughts so that the program can work simultaneously in Taiwan and IRRI.

Chia-Yu Lin #f% =
Assistant Researcher, Taitung District Agricultural Research and Extension Station

1. Maybe we can modify the training program a little bit, such as to have lectures and reports in
the morning and activities in the afternoon, so that we would have more time to digest all the
information.

Maybe we can take a nap for 15-30 minutes after lunch.

3. lam interested in phenotyping — conventional and image analysis. In Taiwan, most DARESs
only conduct the screening in local environments and for a single disease. We got the chance to
discuss about environmental and agrochemical effects in this class.

4. We learned that the races of blast fungi are different between Taiwan and IRRI, and this would
affect the phenotyping of breeding lines in the field.

5. Blast resistance genes Pi2, Pi9, and Pita can be easily broken down. It is thus important to
design the breeding strategy based on the knowledge on pathogen Avr genes. There are
different levels of resistance even in the NILs carrying the same R gene, so it is necessary to
include as many as differential lines in our disease nursery.

6. We are very glad to get IRRI’s help on the markers of R genes. We will try and see if those are
workable.

N
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Wei-Chiang Shen ﬁafﬁﬁfi
Professor, National Taiwan University

Under the leadership of Drs. Hei Leung, Men-Chi Chang, and Huu-Sheng Lur, this
NTU-IRRI-TARI international collaboration project is in its second year of four-year grant. Taiwan
collaborators who are specialized in plant pathology and disease resistance breeding visited IRRI
during Sep 8 and 14, 2013. Dr. Hei Leung and his colleagues organized a five-day program for this
pathology group. The program includes a series of lectures emphasized the importance of
monitoring pathogen populations, avirulence/effector genes of rice blast fungus and bacterial blight
pathogen, disease resistance genes, and mapping and cloning the resistance genes and also
laboratory hands-on activities. IRRI has created a very nice environment for studying rice science
and they have very good laboratory and greenhouse facility for pathological and breeding studies
and also huge fields for different field works. They recently recruited outstanding junior
researchers Drs. Bo Zhou and Ricardo Oliva to join their team. In the mini-workshop, Drs. Zhou
and Oliva gave several lectures of their expertise, kindly share their experiences, participated in the
discussion, and provided valuable comments to Taiwan researchers. Especially, | and Dr. Bo Zhou
have discussed the future collaborative possibility on the long-term evolution of blast pathogen in
Taiwan. This trip is very exciting and fruitful, my student, Michael Yu, and I learned and enjoyed
very much. We also wish to visit IRRI again in the near future.

Chia-Lin Chung #Ei35
Assistant Professor, National Taiwan University

- Many thanks to Dr. Hei Leung and Chitra’s organization and all the participants from the IRRI
plant pathology and genetics lab. It was probably the most fruitful training trip | have ever
participated! Although the visiting date and schedule for this visit were settled pretty late (sorry
about that!), I was surprised to see that almost every topic of Taiwan group’s interest was nicely
covered, whether it was included in the update meetings, the 2-day miniworkshop, or the
(hands-on) activities. Most importantly, the IRRI researchers are extremely open-minded and
always show great patience and generosity for sharing experience and materials! Being able to
interact with the members from both sides and have the opportunities to witness diverse
ongoing activities at IRRI really added extra value to this trip. | really enjoyed the whole
learning and interacting process, and hopefully I can contribute more to the NTU-IRRI-TARI
collaboration project in the future.

- The advantages/drawbacks of different types of molecular markers were discussed during the
miniworkshop and the activities “Fluidigm” and *“genotyping-by-sequencing”. Although the
information was not new to me, it was helpful to have a review and know which ones are
regularly used at IRRI and at different agricultural research units in Taiwan. It was also nice to
have some discussion on the breeding strategy, especially on when to apply markers for
foreground and background selection in the backcrossing process.

- Sampling and monitoring: Nancy Castilla lectured for 1 hr on basic principles of disease
investigation and the diagnosis of various rice diseases. WWe were separated into groups and
worked to check 2 hills of rice and fill up an injury sheet. It was a nice way to show people
how to differentiate different disease symptoms and how to do extensive disease scouting in the
field. I may include similar exercise in my class at NTU.

- Great to have all the members of IRRI’s pathology group to give lectures on R genes, Avr
genes, and plant-pathogen coevolution. The information provided in the miniworkshop covers
basic to applied aspects of several important issues in resistance breeding. | was inspired and
have developed new ideas since then.

- It was helpful having a personal meeting with Dr. Adam Sparks after his excellent talk. We
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discussed about the progress and difficulties of blast monitoring and modeling in Taiwan. We
could possibly collaborate on trying the model, EPIRICE, for blast prediction in selected small
area(s) in Taiwan
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