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(drought) ~ Bk = (P-deficiency) ~ & 457 (salinity) ~ {58 2% 2f (anaerobic germination) ~ Zf(heat)
FE - PURENAUKE B ERGR ~ KREREEVRE ~ KRR ~ aEin  BEIRIR > J0RE - &

BERR (RS, - QTLs NIZANAYEANE NG T - MIFEVEIRA RISH 2GRS
AR EEME) - AR A RS R R e YRR I mAEA —FHy QTL - {H
R ] DARE PR (R - 158 £ QTL » S RIRER B (RIRAE /N B - HI2E QTL
FEVIRERAS CpG RV (2 B DATR - sAE (S BB R 711555 (marker)—FT RE /2 _E &MY,
HY 7 FHEaE - B Tax & R E Fr AR 52/ SNP -

HR S TEAEMSIRAYEHFE - Dr. Chin f5HAE MAS Sl (s iR [FHY H YRR SR &5
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AvrPiks K AvrPii [ ks 76% K, 26% » SR AR 1T Ky 18% 5% 80% - ifii FiiA (] isolate 5 i
=T AvrPia - Ti#t ¥ AvrPik haplotypes H ATCUAIA] 77 F5 A, B, C, D, E types » {2 /EIEHEE
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A 88 TR - FHILHERR - FERZ IR S AR A X AvrPik-D type FEEVH B 2 KA
Pik A » DUFIERCE TR EE LI -

IRRI [ 71 1] FH 4% (]t 28 5L DR R A ST AE IR B 47 248 race» 55k race AYARSE i |
FORFIFAEAREFER R gene B AR SLIERESI A SCRHUB R E 88 4 - RIS s o
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Pi19, Pi20 - HRATHFZMEYIN R B LA B E (i - Dr. Bo Zhou Esihla M i 25
HIRGEVRDUM: - &WIENT% > FESehed KPR & AT LAY R BRRIFTAER « Rl 2
A2 » 88 77T 1E5E(Linkage marker) R FERE £y S5 R UM » PR EI KR dn i HAA RS
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H AR # I SRS A FHanIE Y R AR - HfeliE R EREVRRIRE - o
B NG = R HAL AR LA T-(Core effectors) « BN HTA AT AR LA THIREE - 735
[y S v O e S W P e ) Vi dunle DE 71N i v e R 2 e O = A W P e
5 i 25 L Y TR /K R e - LR B A SR AR R B @i (Broad spectrum ) R ZLRIFY/K
RGO o [EERIE R 0] R I8 = R B Y AVR BLEA -

TEREMDR I TR E BT L IRRI B R EIREAH A A2 Bk K IR ER O I R
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IRRI %5 (s STS markers £ SSR markers - ¥ £ {8 B SNP(Single-nucleotide
polymorphism) marker #BjSTE > HLESR=FGEHTHY marker 2 STEEHE TAREE - EER=N
AL mofirayEEes nlfe b Pl - REAVERAHE € T/F - 40 HluminaBeadXpress platform

& B B T I B B R oG o7 51/ BE DNA G filiFp 3145 & - o] 2K A gene mapping ~ SNP

2% > GSL $2{Ht 384-SNPs FyEZ0RHE - ifii Iluminalnfinium platform FIEFI & H _EAYRYEE
JEfE - mJBL DNA GafiFpyte - — (s A nlaeat 6000 {HE—M G aifrs) » Bikkdn DNA &5
Gf% extention B—XEEHE— L ESHY SNP - AZE I R SHEH#EE - DNA 3580047 ~ QTL
mapping - [fij] Fluidigm system ;& —7f& H #fj{ PCR plate » NI EMZ R » 52 A][EHE 96
7 marker #E{T 34T - GSL F2{t 24 & SNP*192 {5 hla /& 96 {1 SNP*96 {iélfihn - RN
#% 31T controller code/mix B PCR f2Fg1& LAEHEC 2 reader FEH ] H i E&ECILE -
Bl AGLE) ~ B(xkh) ~ HEZED) - AJRIZRI M SNP ~ QTL mapping ~ Kz [m[50 7 S Ak

By 7RIS HE Y L - AR AT E I B = (A 77— 70 PlantTrak TR
DHRESE I TS - A B AR S - SEBE R fEETH - €57 2-12 20> BR5e—(Ebkamn > 75
e N —{EbtinfE (cup) - R A BUBREERI% - GAI RS R SRS asrTRR R 225 96 FLBR - i
FHMEEE = 2 MR T JT#EF 2 -

(F1) ~ SahEEME AR /KAERE R .0
International Rice Genebank | IRRI &#H » 38 T {E BiEfRAENT SN R EACR T Ui
TSRS AR AR 117,000 ff - (S ER T AR Bl A fnfd - ARSI RS o0 WA A7
B — By baser BHARER -20°C /K55 S2—RI| By active » 55 AT 2-4°C /K58 - 4F International
Rice Genebank HyfEfE R RIAPRIF 22814 - FrAE THREHET RSNl - FEERES
HEREE - R JEEREMN SR K SHENRE B EREREASEEZ2—F  (EEEREANRE
RHAGREF
TS UG EETRATAETE - AT B ECIRSE - 4 RBEMEFE N SE - £ H
SR =T EIE - IR YRGS DAAREEE S - BTN & T THRE - §2KR a0 R 44
Fr2 15°C - MHENRELYE 15% » Bl/) s M HRHRENGEE - 2R RIMaEEEHATE
PromEN B¥ - SEREBGIVRIEA &L AL ORFIVERET - ME A Lia &gty i+
g B R (RFOVRE TR MBI LRSS > MEDAETE LT IEHE - 2 18 R IREZ RN g2 > ik
et H Y o B dmdsigntiE - PHIORE (20~40 4F) HYZHEB0RELT 4C > RIPREF (50~100
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Rt (R ARG - DA RanE -

() ~ Kt F AR A 4 YEk E < SR E R M B B

T FE/E/ 144 Rice SNP-Seek Database 2 NABAFR(ETT A » W LIZKIGERRREERG R R - 5%
fie It EHEE NE I T BRI E 17 Z il - Rice SNP-Seek Database #& & 7K Rgr AR AR ~ FRIAL K
rLfEE R o SNP BLREIE RN AR R & 3,000 Rice Genomes Project » 3f7Eil Nipponbare FLi
BT 2 &5 - IEREA B 75 2 i 1T AR A R R R AL BRI AE BRI 5T -

B AR R R E S TSEE L2 1% » (EFTA (B BE R R i i (R B B B o ey
haploid type » DA%/ NEL M IRAR AR S EL 0 IE] - #E— D HERTRZ W B IR AV A FHRAME - 212 [FRE
I FH Rice SNP-Seek Database | & Efe o o Ay /K Fe e 2 7 5 B2 H AR I AR R AR - e
B RHE B LS B TP AVAHRY - R BE R G IR A A g Eipse s gt 2 (H A -

(B) - BAEEREZ ARGHES

KRy FEsth L _E B R AT Oryzar #83tA 24 {lifE - 2 24 {@fdEn] Loy pii =4k gene
pool :primary, secondary #1 tertiary gene pool - E.rERifEA LS T » 47 AlE i MAbsfE (Oryza
sativa)F15EM kST (Oryza glaberrina) » SRR SO AT F#e oy R RURRIRERES - HgREY 22
TS BB AERT - FEBF AR AR EMAEAMHIVAR » ArFEER T MEEA Pi9 MKk H &
R HUMEALA Xa27 &2 H It Oryza minuta o {E 1 TR RARISET AL RS » 1 & B S R -
FE » RN SNSRI EE 2 S > AR AR =38

Cross Incompatible : XA E » R AR T ARAVAATF AN -

Primary gene pool (FERES4EHE B AA) B S R AT ErFIn e (EF B fE O. Sativa (& japonica
F1 indica [y {EgofE) &z O. glaberrima » Hjj = H'E 6 f& - 3 8 f&EzH % Primary gene pool - 5] &
PEEITRESC L -
R~ 7FEZ 1 1. O. rufipogon Ryf£ e EV KRR 1t Ryi2 O. SativafiytH5E: 2. O. nivara
oM AR > B O. Sativa $H4%xiniT  3.0. barthii > B O.glaberrima FR&ZEIHT o #5El B
O.glaberrima HJtH5E) ; 4. O. longistaminata » 25448 B3t T € o BIENFFATE - A REEIUE
HY Xa2l g2 HbfE 2k s 5. O. meridionalis F1 O. glumipatula (O. glumaepatula) == 253 AR & AE R
MR SEM
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WY 7572% AL e MR (multiple traits) Y& s - 75 IRRI AV 2 - fAE T S A EF A7
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—FRER R ROARAR: DA 20002 (/K4 35 1~ 10min » DU EE KR E =20 fEig s8R Tk
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BT TN ET - —KEZAE( 500-800 & -

(V) ~ FTR S B A TR A Pl
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HyERSY > WRBEHENFREAZ St ARSE > Hit - - Bl EH 58 AR - AR
Wrppisa s LUGRHHIER > SR AETHENRE DR - BEERERELE T LA
BeFefr - BRI AR S SR TR R - (RS BRI T Hn] DIE B A Bk~ &S
GPS &&R > m ARG ELAAT I SRASEC 85 ABE T B0 A E i BRI T R VI ] - (B B RHERUAT LA
5 Ry - R AT SRR - T - A EYESNE By - T P&
BT 4 (EIAEEEER - e s RSN - faafE - EE% - BirTA &N
GEftE Lo TURR SR E RS - RS EREENES » APl T B ER
HIPEPITEIE I Y b & TS E &R o] DR TR i & E i %
(1S HE (I Z & RE B B R A5 -

BE5h - AR EHE ] DU A YR F i TRt _ERDEE  JEEEIEIN T - [l =~ nf&
MHEPREFER - S EEYE > 40 HEERRE KA - EREESE > HERETH
AR E LB REERK > HAE A RN S R R R )P gt AR

(1) ~ TR Al E R R e

TR B 22 A T B R B A A ] B 2 2 FH A T S R
BRI FERY T E - ] F DA i s A (Bl i TR B Vi DR HE T AL DR R PR - BRPERH
Al emiE 8 {El S fE T4 R - ORI NMER RIS ST - EE R EEURERARS - B
aofEENEIEE— S EHw R BAHRIGMEARE > —i 1976 FRiaE A 9 i - 5
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—EHRAERY 1981 I 12 [ fELHRE - H AL Z m ARl A R AR M
R H AR E 2 BUm AR (B B B S YR IR B ATRE A e AP UR AR S ER -
HLRZ Za %0 Y eI A 2 BN SR -

B EARR Al SR W KB R - — R IE R — AP AR - R B ERHY
EEEE > NI IRRIZXBAZG#ETT Monogenic line(ML) Ei Near-isogenic line (NIL) A2 EL
BR HATER T LA CO39 Bt LTH Rl o Al K RS B AERS R P il Ry e 52 70 B AR [EEY
BUREA » DLE K AEREEm s I AR 3 NMERTH] 1 - 2 B AT SR R Es - 2% NIL [H 22
PEARNGEA S22 AHE - B an B CBURE: - B E T RN L TEIE R0 - S EaesE
AEZGURER - DU HAY A AE

TERSEN B BEEAYR BT A T EA S - SRITHVE DURBRAIRRIE 77 Y 0-5 SR » 0 4f Ry i
BT~ 18Ry 0.5mm DU NpebE HoREES ~ 2 4008y 0.5-1mm A BE HARZEA ~ 3 4k fy 1-3mm H5[E
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i~ DURHFE/INEICEIERSR &
Wu, Dong-Hong ZEIE
Assistant researcher, Taiwan Agricultural Research Institute

I’d like to share some of my thoughts:

First, during Dr. Adam presentation about the impact of using resistant varieties, the predicted
result showed a better effect in bacterial blight than in blast. The environment factor mainly
considered the rainfall and temperature in Philippines and Indonesia. | suggest the model can
include the application of fertilizers as another factor. In Taiwan, the amounts and frequencies of
fertilizer application can be very different in different locations. The farmers applied much more
fertilizers in northern Taiwan than in southern Taiwan. The cultivation model possessed diversity in
different areas. Furthermore, with the cultivation of a novel variety with more durable resistance,
the farmer may apply much more fertilizers to get higher grain yield than before. But the
overly-applied nitrogen would cause more tillers and dark green leaves, compared to the plants at a
normal condition as suggested in the model. The resistant variety could be sensitive to such
changes. So | think the resistant cultivars will not only push the pathology shift but also change the
cultivation system.

Second, I will talk about the effectiveness of bacterial blight R-genes in different temperatures.
High temperature will lead to loss of Xa4 function. In rice cultivation in Taiwan, the major disease
of the first season is rice blast and the bacterial blight usually occurs more seriously in the second
crop season. The temperature dynamics is from low to high in the first season, and from high to
low in the second season. However, the strong wind and high humidity raised the BB risk in the
second season. But now the farmers sometime report the BB damage at his/her rice fields in the
first season. Some Taiwan cultivars, such as indica Taichung sen No. 17 and japonica Kaohsiung
145, possess Xa4 gene. Maybe those cultivars only possess a single Xa4 R-gene, which is not
effective against local isolates under climate change.

Chang, Ray Jui-Hsin &bt
Assistant Researcher, Taichung District Agricultural Research and Extension Station

This is the second time that I visited IRRI, I really appreciate your efforts and arrangement. I’d
like to thank Dr. Leung, Dr. Vera Cruz and Dr. Chitra for all they have done in this visit. This time
we entered the rice quality research lab and saw a lot of fine equipments. In Taiwan’s rice quality
lab, we focus on the consumers’ preferences, especially some characters like texture, cooking and
eating quality are mostly investigated. In IRRI, I found your lab has many equipments for
analyzing the nutrition components and beneficial elements. I think this is what we can learn from
you, because it could be a better direction to develop new varieties with functional elements than
those just with good tastes.

We also visited the Genotyping Service Lab and talked with Dr. Michael Thomson. GSL
provides several kinds of SNP genotyping systems, some of the them are suitable for Taiwan’s
breeders. Since we used the IRBB66 as donor parent for B.B. resistance breeding and now the
current status is at generation BCsF;, the 6k SNP chip would be very helpful when we need to
analyze the genomes of following generations. It will be more economic to use the GSL’s service
than designing our own SNPs, and we really look forward to sending DNA samples for 6k chip
analysis someday.

T. T. Chang genetic resources center is really impressive to me. We walked into the -20°C
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conservation space and were surprised to learn that the seeds could be conserved for more than 50
years. The world’s half population take rice as principle source of energy, and that’s why IRRI’s
genetic resources are so important for food security. We also learned how IRRI do introgression of
functional genes by crossing wild rice and Oryza sativa. It is really important to broaden the
sources of functional genes and I really appreciate Dr. K. K. for his fantastic embryo rescue
technologies. | know that Xa21 gene for B. B. resistance is from Oryza longistaminata, | believe
we will get more and more stress-tolerance genes and disease-resistance genes by his efforts.

The collaboration between Taiwan and IRRI provides great opportunities for us to learn more
knowledge from IRRI, and to use more technologies that you provide. | believe that we will
develop some elite varieties by the collaboration in the near future, and I’d like to thank all
scientists participate in this project. I hope the collaboration relationship and our friendship will
last forever.

Shen, Wei-Chiang i {&5&
Professor, National Taiwan University

IRRI, the leading international research institute of rice science, provides collaborative
partnerships and aims to provide rice germplasms, technology, sustainable systems for rice farming
and production through the scientific studies and application. Under the vision and leadership of
Drs. Hei Leung, Huu-Sheng Lur and Men-Chi Chang, this IRRI-NTU-TARI international
collaboration project is in its third year of first four-year grant. The aims of this project are to breed
biotic and abiotic stress tolerance/resistance varieties for Taiwan rice production, to establish the
platforms for studying major rice diseases including blast and bacterial blight, to train junior
research scientists and stimulate materials and technology exchanges.

During November 2 and 8 in 2014, a group of 13 people, including 8 students, from National
Taiwan University, National Chung Hsing University, Taiwan Agriculture Research Institute, and
Taichung District Agricultural Research and Extension Station, Council of Agriculture, visited
IRRI to learn and study the updated knowledge or researches related to rice major diseases and
grain quality evaluation. Dr. Hei Leung and his colleagues organized a four and half days program
for our visit and the program includes a series of lectures and guided tours to genotyping service
laboratory, wild rice greenhouse, Genebank, biotic stress screening centers, blast disease nursery,
and rice fields. Overall, Drs. Leung and Chitra had organized a very useful and impressed program
and offered different lectures and tours from my last visit in 2013. We are grateful for their efforts
and organization and | was impressed with some of the progresses they made within such short
period of time.

The lectures include marker-assisted selection for biotic and abiotic stresses, disease situation in
Asia, pathogen populations analysis, new sources of resistance from wild rices, disease
epidemiology-field survey and GIS zoning, NILs series for rice blast resistance, disease resistance
germplasm for blast, blight, sheath blight and others, and neck blast resistance. Several lectures
impressed me very much, and the first one is “new sources of resistance from wild rices”. Dr. K. K.
Jena gave a comprehensive presentation of wild rice species. He mentioned that in addition to
cultivated rice, 22 wild Oryza spp. are categorized into primary, secondary, and tertiary gene pools,
representing great resources for hunting stress resistance traits. Bacterial blight resistance gene
Xa27 is one of the well-known examples from wild rice. He also mentioned that sheath blight
disease is a worldwide important disease of rice and most, if not all, of commercial rice varieties
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are susceptible to this disease. Recent studies at IRRI has identified a sheath blight resistance gene
from wild rice species and shows promising results. This finding may provide a useful resistance
source for sheath blight breading around the world including Taiwan. I will be pleased to check
into the possibilities for further collaboration on this disease. We also had a chance to visit IRRI
wild rice greenhouse and Dr. Jena’s laboratory to see the collected and protected wild rice
germplasms and techniques such as embryo rescue. It was a wonderful and exciting experience for
wild rice studies in this trip, and | really appreciate Dr. Jena’s presentation and arrangement.

The second one is a lecture presented by Dr. Adam Sparks. Dr. Sparks is a junior researcher at
IRRI, but he is really an expert in the epidemiological fields. This time, he described the
implementation of GIS zoning system with smart phone by his colleagues in Philippines. Nancy
and her colleagues had trained extension people for the diagnosis of major rice diseases including
pathogens and insect pests. Using this software in the GIS system, the on-site field monitoring or
surveillance data can be effectively recorded and uploaded into the IRRI database. The
epidemiological team can real time monitoring the occurrence and spread of rice diseases. This is a
very powerful system especially for developing countries with large territory. Although we have set
up a surveillance system for rice blast and bacterial blight in Taiwan, the ideas for more effective
and real time monitoring crop diseases with modern technology are really intriguing. | will be
pleased to check into the possibilities for implementing such system for rice diseases in Taiwan.

| was also glad to learn that the SNP SEEK database is constructed to provide allele mining for the
researchers involved in molecular breeding. IRRI bioinformatics team gave us a very
comprehensive introduction for the database. | believe this database will benefit a lot of people in
rice research fields. We also appreciate the lectures and meetings offered by Dr. Bo Zhou. Dr. Zhou
spent a lot of time to discuss the issues related to blast resistance gene mapping, R gene structure
and diagnostic method. We also discussed the evolution and genome structure of rice blast AVR
genes. He is really an expert in blast resistance and avirulence genes. We were grateful for his time
and future collaboration on the blast pathosystem in Taiwan was also discussed.

Overall, this trip is my second trip to IRRI within two years. It is still a very impressed and fruitful
experience. Myself and the other members of this group have learned and enjoyed very much. We
really appreciate Dr. Leung’s and Chitra’s organization and arrangement and we all wish to visit
IRRI again in the near future.

Chung, Chia-Lin $#3z4%
Assistant Professor, National Taiwan University

Thanks to Dr. Hei Leung, Chitra, Dr. Norie, and Yang for organizing such an intensive
program. This was my second time being at IRRI, and I still found new things to learn, which is
really great! | enjoyed all the topics, covering not only the research of disease resistance currently
conducted in my lab but also many topics of general interest (eg. germplasm diversity, wild rice,
disease monitoring and modeling, etc). It must have been uneasy to include so many IRRI
scientists and experts to participate in the program during the week of our visit. We appreciate
IRRI’s great effort, and think that all the knowledge and experience will be beneficial for our
projects.

I’d like to express my sincere thanks for allowing the participation of four NTU students
(three from my lab), four NCHU students, and one NCHU postdoc in our visit. It was a great
opportunity for them to learn new concepts and technologies, which can possibly be applied in
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their own research studies in the near future. I also think it’s important to expose the young
generation to the open-minded and enthusiastic atmosphere at IRRI, from which they would learn
how to work together to build something bigger and better! Hopefully students’ participation can
formally be part of the IRRI-TARI-NTU project.

A lot of major genes and QTLs have been identified for resistance to rice blast. Great to have
Dr. Bo Zhou help clarifying the locations and genetic structures of some important but complex R
gene loci in rice genome. In a private meeting with Dr. Zhou, we discussed the strategy for
fine-mapping of a candidate QTL in a Taiwan cultivar. We appreciate Dr. Zhou’s kindness of
sharing his expertise and providing the diagnostic primers for Pi2/Pi9 and Pik. It was also very
nice to have Jeanie talked about the development and application of IRBL differential lines, and the
tips on determination of compatible and incompatible reactions. All of these will definitely be
helpful for our current work in marker-assisted selection and the identification of the R gene loci in
selected Taiwan cultivars.

| was very impressed by the 3000 genome project and the SNP-Seek database! IRRI must
have put so much effort on it and I’'m happy to see that the resource is now open to the rice
community! Thanks for Chitra’s demonstration on how to use the SNP-Seek to assist association
mapping, haplotype analysis, and gene discovery. The database and germplasm will be very useful
for candidate gene/QTL validation.
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Lin, Heng-An #R¥TZ
MS student, National Taiwan University
Advisor: Chung, Chia-Lin

| have heard about IRRI since I joined Dr Chung’s lab and started to do rice-related project. |
have been working on three projects, which were about bacteria leaf blight and rice blast disease.
So, this trip to IRRI, it’s kind of like a pilgrimage for me, I was eager to know what this place
would look like. When we arrived IRRI, | was impressed by the vast rice field that extends as far as
eye can see. In the first day, we also hung out with Dr. Wu and Ray;, to visit UP and some shops
nearby.

On 11/2, each student had to give a short presentation on his/her project. It was a special
experience for me to present in this way. My project is about genome-wide association mapping of
rice blast resistance genes in rice diversity panel and Taiwan rice cultivars. | also shared some
problems we face while conducting experiments. Thanks to Dr. Chitra and Dr. Nollie for giving me
really useful advices.

The rest of days in IRRI, I learned a lot from different topics. Not only useful for my master
projects, but also got plenty of new knowledge about rice research. For example, regarding to Dr.
Adam’s talk, I think it’s cool to teach farmers to use smart phone for disease investigation and to
upload the data to cloud. Instead of going to the infested fields by themselves, researchers can
easily get real-time information in the lab.

Another thing that I’m interested about is wild rice. From Dr K K Jena’s talk, we know more
about MAGIC and how to use the resources in wild rice. In Taiwan, the only wild rice is Oryza
rufipogon, | only saw pictures of them on the internet. It was quite exciting to see all the wild rice
species in the greenhouse!

For my own project, I also got useful information and advices about rice blast disease rating
and the symptom recognition. | know that there is a standard evaluation system for rating, however,
sometimes it’s still difficult to define the lesion type or scale only by description. After discussing
with people working in the IRRI blast nursery, | will be more confident running the inoculation
experiments in the future. Also, thanks to Dr. Bo for spending time with us to discuss data
on-hands. I can feel his passion on discovering new things about blast R and Avr genes.

| think the most impressive thing in this trip is that, | saw so many scientists, which are
working so hard and full of interest in their own fileds, and hope the results can be shared with
people all around the world or make some changes in people’s life. | think that is the purpose to do
research, not just sitting in the lab and apart from the reality.

Finally, I would like to thank IRRI’s arrangement of the schedule. Thanks to Chitra and Yang

for taking care of us. Also, thanks to Dr. Chung for giving me this chance to visit IRRI. It’s really a
wonderful experience.
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Chen, Szu-Yu [FEEE
MS student, National Taiwan University
Advisor: Chung, Chia-Lin

| really learned a lot of new knowledge and got many special experiences in these days in
IRRI. Each lecture and visit broadened my horizons. In the first day, | had the opportunity to
present my research topic. Thanks to Nollie and Chitra's advice and questions, letting me know
what I should pay more attention to in my research. I also mentioned the difficulty I currently face:
How to choose candidate QTLs from the results of association mapping. Chitra gave me some
advices and used her research topic as an example to explain the concept in the fourth day. It was
really helpful for me to know what | should do in the next step. In addition, the SNP-Seek database
was useful for my research in validation or to know more detail information of candidate QTLs.

We seldom have the chance to do field trials. In field trial, the experimental materials are in
great amount. Each experiment needs to be planned carefully. People in charge of field trials have
lots of experiences and knowledge to answer our questions. | saw people at rice blast nursery and
greenhouse always introduce their experimental contents professionally with confidence. It let me
know that it requires the accumulation of time and experiences to become an expert.

Chitra said: we should accurately describe the specific condition at which the QTL were
identified. | would never forget this concept in my mind. For our own research, to record our
experiment carefully is needed. The more accurately we can describe our research, the more
helpful and useful our data can be for others. In these days, | saw many presentations of the
diseases occurring throughout many places. I not only deeply knew the difficulties encountered in
rice currently, but also learned how to design the strategies to control disease, such as the use of
smart phones for real-time monitoring of the situations of diseases and pests, the understanding of
pathogen populations in local region, and the utilization of wild rice germplasm resources. Every
study in IRRI is for practical application to solve problems currently encountered in rice. | hope I
can keep in mind that the purpose of research is to be able to solve practical problems.

In these days, every speech was very exciting for me. Sometimes, | heard some consideration or
thoughts in the experiment, 1 would try to think about how to apply the concept in my research. |
was stimulated by new knowledge every day and got a lot of inspiration. There were many ideas in
my mind and | got more motion to apply these ideas in the study. I also liked the atmosphere in
IRRI. Everyone put much effort to solve problems together. People communicate and discuss with
each other with open minds to make concepts and ideas more clearly. Each question we asked was
answered in detail. | really feel lucky and glad to have the chance to come to IRRI. | returned with
my mind enriched with knowledge and enthusiasm. Thanks for everything that IRRI did for us.
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Chang, Wei-Bin 5 A3
MS student, National Taiwan University
Advisor: Chung, Chia-Lin

Thanks to Dr. Leung and Chitra for organizing the program. Also thanks to IRRI for providing
the resources and places. This is my first time to IRRI. | got a lot of useful information from this
trip. For example, | have been using the IRBL differential lines in my QTL mapping project. | was
happy to learn more in-depth information about the breeding history and background of the
monogenic lines and near-isogenic lines. We visited greenhouse facilities and disease nurseries,
and learned about the artificial inoculation and screening systems for rice blast and bacterial blight
diseases in IRRI. We also saw many high technology tools in the genotyping service center. It was
nice to learn all the most updated knowledge from this program, including data collection with
smartphone for epidemiological research, breeding and application of MAGIC populations,
operation of SNP database, and the utilization of wild rice germplasm in resistance breeding. | got
a lot of useful information on blast resistance genes from Dr. Bo Zhou. Through Dr. Hei Leung’s
and Dr. Nollie Vera Cruz’s introduction, now I have an idea of the role and the areas of interest of
IRRI in rice community.

Kuan-Lin Lo BR& 75
Postdoc and Research assistant, National Chung Hsing University
Advisor: Wang, Chang-Sheng

| would like to thank Dr. Hei Leung and all his colleagues during our visit in IRRI. You all are very

kind and | learned a lot from this visit.

1. 1learned the knowledge about the phenotyping of bacterial blight disease in greenhouse and
rice blast in the field. It would be very helpful for me to establish the screening system in our
lab.

2. Dr. Bo Zhou provided very useful information about the key points in the processing of
mapping blast R genes.

3. Chitra mentioned that we should always clearly define which stage of materials we used for
the phenotyping in QTL mapping. I think that | had never seriously considered this issue
before.

4. Asapost-doc in the lab, I can initiate from organizing our thousands of sodium-azide mutants
and screening them for pathogenic study. The mutant library is a treasure and | should be able
to find something new.

Wei-Chia Hung L& 32
MS student, National Chung Hsing University
Advisor: Wang, Chang-Sheng

This is my second time to visit to the IRRI. IRRI is the most important research center for rice, and
| learned useful information and experience that can be applied in my study. In addition to the
programs for rice disease resistance, | am very interesting in the breeding programs in IRRI. Rice
SNP-seek database is a really useful tool for breeders. The whole genome sequences of 3000 rice
varieties are useful for identifying causative SNPs of disease resistance and other traits in rice. The
genotyping data combined with the phenotyping data can help breeders to analyze the genes. After
finding the major genes or QTLs, functional markers can be developed and applied for
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marker-assisted selection, which allows the breeder to advance the breeding process more
efficiently. The wild rice genome pool is also an interesting class. There’s great level of diversity in
disease resistance and agronomic traits in wild rice. Genes of interest can be introduced into
commercial cultivars, by crossing and embryo rescue. Thanks to all the people I met this time in
IRRI. All of you were really nice to help us. I also learned and saw a lot of interesting things and
the operation in the field and lab. I hope I will have a chance to come back to IRRI again in the
future.

Pua Chai Ying &% &
MS student, National Chung Hsing University
Advisor: Wang, Chang-Sheng

| would like to express my sincere gratitude to Dr. Hei Leung and Dr. Chitra for your time and
great effort to organize this program. It was both enjoyable and informative. The excellent planning
and scheduling for the meeting, discussion and hands-on activities covered most of our interest and
that was relevant and very helpful. Thank you for all the IRRI researchers for their patience and
willingness to share their expertise and experience. It was a worthwhile and the most fruitful
learning program that | have ever participated.

1. The sequence and phenotype of all the 3, 000 rice varieties from 89 countries help to centralize
the information and data. | can see the huge effort and investment to unveil the genes-trait
association by effectively utilized the gene bank assets. This is extremely useful information to
accelerate the rice breeding by looking very specifically on the gene and variety of interest.

2. The development of Multi-parent Advanced Generation Inter-Cross populations (MAGIC) in
rice was a super brilliant idea that provide an immortal mapping population and combined many
different traits in a single line over a relatively short period of time. Before visiting to IRRI, | really
wonder how the genotyping and so many crossing combinations were done. Now, | have a clearer
envision on development of MAGIC population and wish to try it out!

3. The genotyping and sequencing laboratory showed the leaf sampling kits, Fluidigm and ion
torrent sequencing technology. Both the leaf sampling and Fluidigm were something new to me, it
was such a convenient and time-saving ways compared to the ‘classical’ genetic analysis. However,
it is too expensive and more than we can afford. But, it really inspired me by how creative the
human mind is.

4. Dr. Kshirod Jena gave a wonderful presentation on wild rice and showed his great enthusiasm to
find hidden traits and genes that can help breed new rice varieties better at thriving and producing
food in difficult environments. This was the first time | have seen so many wild rice in my life.
Words cannot tell how wonderful it was!

5. Dr. Bo, Dr. Vera Cruz and the pathology group gave an excellent presentation on the blast and
bacterial blight disease. Lectures on the R genes, Avr genes and their co-evolution provide a useful
information for the breeding program to improve the rice resistant. The availability of differential
lines for bacterial blight and blast are important tools to determine the pathotypes present in
Taiwan. This can help the breeders to determine which resistant genes are actually effective and
monitor the pathogen frequency from time to time.

Last but not the least, many thanks again to everyone from IRRI and Taiwan members for this
memorable and fruitful learning program. I really have a great time!
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This is my first time to come to IRRI. | would like to show my appreciation to everyone we met
during the week. IRRI is one of the most important research organizations in the world. I’'m so glad
to learn so many novel things there. There are two ways, pathology or breeding, to go through. The
topic | was most interested in is the introgression of genes from wild species. In my opinion, the
source of genes of stress tolerance and resistance need to be expended, and one of the natural
sources is the genes from the wild species. If we can improve the skill of introgression, we can
handle more environment stress due to climate change in the future. However, one week is very
short. I wish | could take more time there to learn more, and hopefully that IRRI can provide the
information of workshops to the universities with department of agronomy in Taiwan.

Zong-Yan Bai [H5E&:
MS student, National Chung Hsing University
Advisor: Wang, Chang-Sheng

This is my first time visiting IRRI. | have read some papers from IRRI about rice and really admire
every single researcher in this institution.

1. My research is mainly on ‘Breeding of bacterial blight resistance in rice’. For the bacterial blight
screening in the greenhouse, the rice plants are planted in a rectangular plastic tray submerged in a
big water container. Every tiller was labelled and inoculated with different isolates to determine the
resistant reaction of plants as well as the virulence of the isolates. This is very important
information for breeding of disease resistant rice.

2. Visit to the gene bank and wild rice was very interesting. The long-term preservation of rice
seeds for traditional and modern varieties as well as wild rice showed the importance of sustainable
diversity of rice genes.

3. It was a great opportunity to learn more about other biotic diseases of rice. The experience
helped build my capability of identifying disease symptoms in the field, which is important for
conducting right control methods to reduce yield loss. Moreover, | wish to develop a new disease
resistant variety in the future.

It was my pleasure to look around in IRRI to gain knowledge. I’ve got a lot of helpful information
to make my research more interesting and profound.
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