
Food Security 
policy trends
Review of restrictive 
and enabling regional 
food trade policies

Field Crop grain 
seed report
Wheat and maize 
sowing seed trends to, 
from Asia-Pacific 

Plant pathology 
going viral 
Seed and plant pests of 
international concern, 
and what's being done

Siamese seed 
conservation
Inside look into the 
National Biobank of 
Thailand seed bank 

VOL.27 NO.3
JUL - SEP 21 

apsaseed.org

Applying a global perspective to address 
regional and local challenges for 

international seed movements

2021 Seed Scope 



Full Page size: W 210 mm. x H 297 mm.

W 210 mm. 

H
 297 m

m
.

Half Page size:

W 210 mm. x H 148 mm.

Quarter Page 

Corner size: 

W: 105 mm. x 

H 148 mm.

Quarter Page full Width size: 

W: 210 mm. x 1H: 74 mm.

Advertising Rates 
2021

** Advertorial will be published to APSA website news section
*** Promote advertorial link on Facebook, Twitter and LinkedIn
**** Promote advertorial link in one newsletter

Artwork Specifications

Color: RGB colors, CMYK acceptable for online platform

Bleed size: 5mm on four sides without crop marks

Safety: All graphics must be a minimum of 10mm from trim 

on all four sides

Formats: Acceptable vectors file formats: .pdf, .eps and 

.svg, for .indd and .ai have to included all inks files with

minimum resolution 300dpi.

For raster file formats must contain high resolution (300dpi or 

higher) in .jpg/jpeg, .tiff and .psd.

Magazine trim size: 210 x 297 mm 

Advertisement booking and graphic inquireis

please contact:

steven@apsaseed.org
visavesa@apsaseed.org

 Join APSA, advertise in 
Asian Seed Magazine

Have 
a Seed

apsaseed.org

No. 1-3 No.4 Special Rate Value save
Centerfold: 42ox297mm ( +5mm bleed) $2,700 $2,970 $4,860 $5,400 $540
Full Spread: 42ox297mm ( +5mm bleed) $2,300 $2,530 $4,140 $4,600 $460
Back Cover: 210x297mm ( +5mm bleed) $2,300 $2,530 $4,140 $4,600 $460
Inside Front Cover: 210 x 297mm ( +5mm bleed) $1,700 $1,870 $3,060 $3,400 $340
Inside Front Cover: 210 x 297mm ( +5mm bleed) $1,700 $1,870 $3,060 $3,400 $340
Inside Back Cover: 210x297mm ( +5mm bleed) $1,600 $1,760 $2,880 $3,200 $320
Full Page -- right: 210x297mm ( +5mm bleed) $1,400 $1,540 $2,520 $2,800 $280
Full Page -- le�: 210x297mm ( +5mm bleed) $1,300 $1,430 $2,340 $2,600 $260
Half page -- right: 21ox148mm ( +5mm bleed) $800 $880 $1,440 $1,600 $160
Half page -- le�: 21ox148mm ( +5mm bleed) $700 $770 $1,260 $1,400 $140
Advertorial  full page** $1,600 $1,760
Advertorial half page** $900 $1,000
Digi�al Marke�ng (Click here for full rate sheet) 

Company Logo on select APSA Webpages
Newsle�er Logo Sponsor
Newsle�er Ad Sponsor 
Podcast Spot
Social Media Post / Share 
Virtual session video sponsor (video during break)***
Virtual session logo sponsor (logo on landing page)***
APSA Event Calendar sponsor

Custom Digital Marke�ng Packages

Free 20 second x 2

Star�ng $150

Magazine Formats & Rates (US$)   A la Carte Seedling Package (two issues)*

Free x 1
Free x 1

Exclusive Package Extras 
Free hyperlinked logo on select 

news landing pages ****

$50

Star�ng $250

Per �me / month

Star�ng $100

Star�ng $150

Contact US

Free x 1
Free x 1

Free x 1
Free x 1 sessionStar�ng $300

$500 Free x 1 event
$1,000 / month Special Rate: $800 / month



ASIAN SEED − 3

Asian Seed & Planting Material 
Volume 27, July - September 2021

Official Publication
ISSN 0859-1776

APSA EXECUTIVE 
COMMITTEE 2020

P.O. Box 1030, Kasetsart, Bangkok 10903, Thailand
Tel: +66 (0) 2-940-5464   Fax: +66 (0) 2-940-5467
Email: apsa@apsaseed.org   www.apsaseed.org 

Asian Seed & Planting Material is published quarterly as the official 
publication of the Asia & Pacific Seed Association (APSA).

APSA is a provident organisation dedicated to the promotion 
and improvement of the seed industry in Asia Pacific.

Asian Seed has a pass-on readership of 3,500 worldwide. 
Eighty per cent of our subscribers reside in the Asia-Pacific region 

and include senior executives in seed enterprises, government 
agencies, universities and national seed associations.

Subscriptions are available on the APSA website 
or from the Secretariat.

Editorial contributions and advertising enquiries should be sent to 
the Secretariat or by email to apsa@apsaseed.org. APSA holds 

the right to accept or reject contributions.

The contents of this magazine may only be reproduced with 
the written consent of APSA.

Office Bearers

President 
Mr Wichai Laocharoenpornkul

Immediate Past-President 
Mr Tahir Saleemi

Vice President
Dr Manish Patel

Treasurer
Mr Koh Teck Wah

Executive Committee Members
Mrs Zhu Xiaobo
Dr Chua Kim Aik

Mr Senthilnathan Sengottuvelu
Dr Sumitra Kantrong
Mr Wei-Ting Chen
Mr Takahiro Ando

Mr Abdul Awal Mintoo
Ms Abigail Struxness
Ms Amanda Forster

Mr Liam Gimon
Mr KyungHwan Koo

Ms Feng Linlin
 

Executive Director
Dr Kanokwan Chodchoey

Membership Coordination Manager
Mr Komsak Kamjing

Partnership Program Manager
Mrs Xiaofeng Li
Event Manager

Mr Mike Kingpayom
Technical Coordination Manager

Mrs Kunaporn Phuntunil
Chief Accountant

Ms Narima Setapanich
Administrative Office Manager

Ms Weeranuch Mhadlhoo
Technical Program Manager

Mr Muhammad Moazzam
Communications Manager

Mr Steven Layne
ICT Officer

Mr Visavesa Chuaysiri

In this issue

Timely phytosanitary and seed law, 
regulation, policy and measures updates 
from China, Chinese Tiapei, Pakistan, Japan, 
Korea, Turkey and Vietnam 

30
Seed policy, legislative 
developments

An overview of of the main plant pandemics 
causing food security concerns, and what 
the Asia-Pacific seed industry is doing 

22
Plant Pandemics,  
Phytosanitary Measures

 Page Contents
 8 Plant Breeding Innovation trends
 10 Seed industry news 
 14 New variety commercialization guidelines
 18 Food security restrictive and enabling
  trade policies round-up 
 26 Field crops seed trade trends
 35 National Biobank of Thailand
 39 Research round–up
 41  APSA Technical Affairs update



4 − ASIAN SEED

RESIDENT’S MESSAGEP

Mr Wichai Laocharoenpornkul 
APSA President

This past September 11, 2021 marked 
exactly 18 months — a year-and-a-half 
— since the World Health Organization 
declared Covid-19 a global pandemic. 
This declaration has been followed 
by major changes for our global 
society, which are ongoing. Though 
it may be some time before we fully 
grasp the magnitude of the current 
transformation, it is clear where we 
are heading.

Despite all challenges and setbacks over 
the past 18 months, the international 
seed sector has proven its resilience, 
and continues to grow stronger. Indeed, 
APSA, like many other organizations 
in this sphere, have managed to adapt 
and increase engagement amongst 
members and stakeholders -- even 
without business travel and in-person 
meetings. We were able to successfully 
organize hundreds of virtual meetings 
and remotely-coordinated activities, 
which have amassed thousands of hours 
of engagement between and amongst all 
regional seed-sector actors that make up 
and interact with the greater APSA family.
  
Despite all challenges and setbacks over 
the past 18 months, the international 
seed sector has proven its resilience, 
and continues to grow stronger. Indeed, 
APSA, like many other organizations in 
this sphere, has managed to adapt and 
increase engagement amongst members 
and stakeholders — even without 
business travel and in-person meetings. 
We were able to successfully organize 
hundreds of virtual meetings and 
activities online, which have amassed 
thousands of hours of engagement 
between all regional seed-sector actors 
that make up and interact with the 
greater APSA family.

Moving forward, our engagement will 
only increase. Next, I would like to take 
this opportunity to remind all APSA 
members about our upcoming Annual 
General Meeting on November 25. The 
agenda was sent out to all voting reps 

18 months 
on stronger

last week and is also available from  
the members's section of the website 
(apsaseed.org), where all other AGM 
documents will also be uploaded to. 
This will be our third AGM for APSA 
Singapore, and it will mark the beginning 
of a new, and important chapter for 
APSA, which I will elaborate more on in 
my President’s Address at this coming 
AGM 2021, and also recap in the Q4 
address. 
 
For now, let me take this opportunity to 
strongly encourage all members to free 
up any obligations on the afternoon (from 
1-4pm ICT) of November 25 to join me 
and all of our colleagues and associates 
at the virtual AGM, not only for the sake 
of fulfilling our duties and obligations 
as members, but to also maintain and 
fortify our role, contributions and voice in 
shaping and navigating the path that lies 
ahead. Indeed, we have a lot of important 
items to get through in this AGM, 
including the review of finances, activities 
and plans moving forward. I would also 
like to call on members to come and so 
as to use their voice and vote in helping 
to decide who will fill four seats in the EC, 
as we will say thanks, and bid farewell 
to several EC members, whose tenure 
is up: Liam Gimon, Feng Linlin, and 
Kyung Hwan Koo, and last but certainly 
not least, our Immediate Past President, 
Tahir Saleemi will conclude their tenures, 
and on behalf of APSA, I thank and salute 
them all for their service thus far, and will 
thank them again on November 25 face-
to-face, albeit virtually. 

The tenure of EC Member Zhu Xiaobo’s 
will also be up, though she has been 
nominated to run for re-election. We 
wish her and all other candidates (as 
notified by the APSA secretariat on 
October 1) the best, for what will surely 
be a hotly-contested poll. Dr. Kanokwan 
(May) will address more in her letter 
on page 6 and more details about the 
AGM and respective procedures will all 
be announced by the Secretariat within 
October. 

Next, let me remind and encourage all 
to join our Virtual Technical Sessions in 
the three days leading up to the AGM — 
which will be held from November 22 to 
24. More details are on pages 7, 42 and 48. 

In the meantime, the Secretariat, EC 
and OB are actively engaging our 
counterparts at the Thai Seed Trade 
Association (THASTA), who will be 
steering the National Organizing 
Committee for the next Asian Seed 
Congress, planned as a physical meeting 
in Bangkok in Q4, 2022. The Executive 
Committee of THASTA, which is also 
comprised of several active APSA 
members, including yours truly, has 
combined experience and expertise 
totaling many centuries if not millennia, 
and we can only hope to apply this 
to meet all expectations in delivering 
what we have all been yearning for, and 
welcoming you all back to Southeast 
Asia. This will be our first physical 
Congress in post-Covid times, so we 
expect to host a large crowd. Many 
things have to be worked out and I am 
confident that many of the challenges 
that have kept us virtual these past 18 
months will have been addressed by 
then. 

Let me finish this letter by predicting that 
one day, in the not-so-distant future, we 
may look back on this turbulent period, 
not with regret, but with admiration -- for 
how we were able to come together and 
face unprecedented challenges, and at 
times what seem like insurmountable 
obstacles. Yet, somehow, someway, we 
prevailed, and we did so by living up to 
the old APSA motto of “Growing Stronger 
Together” just as much as our new one, 
by bringing to the world “Quality Seed, 
Quality Life”. 

The following pages are filled with a lot of 
timely and pertinent content that outlines 
exactly how, why, where and when we’re 
doing it, so don’t miss a sentence. 
 
Thank you and until next time. Bye. 
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IRECTORʼS DESKD

Dr. Kanokwan Chodchoey 
APSA Executive Director

I would like to start this letter by 
recalling two important words 
that we have all heard mentioned 
throughout the past 18 months in 
coping with the pandemic:  
“strengh and resilience”. 

These two words have different 
meanings, but when used together, 
provide us with a new meaning that 
infers the ability to cope with stress, 
overcome global and personal crises 
while looking forward to better days 
to come. I trust that everyone has 
continued to harness and develop 
these two words and skills throughout 
the pandemic. 

When we apply these two words to 
seeds, the meaning is even more 
impactful towards human life. We all 
need seeds that have these quality 
aspects – the ability to withstand 
stress and having high vigor. More 
importantly, we need to ensure that 
most farmers in the world have the 
ability to access high quality seeds. 
The key then is to determine how to 
ensure smooth seed trade, and what 
it means for seeds to be traded under 
the harmonized approach accepted by 
multinationals and NPPOs. 

In this issue, we would like to 
emphasize the importance of 
phytosanitary measures (see story on 
page 20)  for seed trade and specifically 
how APSA is collaborating with our 
stakeholders (APAARI, ASTA, CLA and 
ISF) to tackle seed trade challenges. 
The improvement of seed quality 
requires a strong system for germplasm 
exchange, in which export, re-export 
and import processes are transparent, 
practical and based on the prescribed 
ISPMs. Lacking such a system hinders 
the development of breeding innovation 
and technology.  

Over the past few months, our SIGs 
and SCs have been working diligently 

Developing strength, 
becoming resilient 

to finalize plans for our upcoming virtual 
technical sessions, which will be held 
22 – 24 November. Members will be 
notified of the respective topics and 
agenda through our communication 
channels within October. Let me 
take this opportunity to first express 
gratitude to Dr. Simon De Hoop from 
East West Seed Thailand for his great 
contributions during his time as chair of 
R&D advisory group. Due to a change 
in his position Dr. Simon has stepped 
down, and we wish him the best. With 
that, I would like to congratulate Dr. 
Seetharam Annadanan from Syngenta 
Asia  Pacific and Dr. John Sheedy from 
Chia Tai as a newly elected chair and 
co-chair of R&D advisory group, which 
also welcomes Dr. Conrado Balatero 
from East West Seed as a new member 
(see page 44). 

Next, on behalf of the APSA secretariat, 
I would like to express our deepest 
condolences to the families of two 
departed members of the APSA family: 
Mr.Hardeep Grewal from Syngenta 
Asia Pacific, who had been an active 
committee member of Special interest 
Group of Field Crops and Mr. Kelly 
Grant Keithly of Kiethly-Williams Seeds 
in the US, who was an active member 
of APSA and a former chairman of 
ASTA will certainly be missed. See 
opposite page. 

Another important upcoming event 
on our agenda is our Annual General 
Meeting, which is essential to building 
resilience within our association. 
We thank all outgoing EC members, 
especially our immediate past president 
Mr. Tahir Saleemi and EC members, 
Mrs. Zhu Xiaobo, Mr. Liam Gimon, Mr. 
Karajan Koo and Mrs. Feng Linlin for 
their dedicated support and leadership 
during their tenure. The vacant seat left 
by the completion of our immediate 
past president’s one–year term will be 
filled from next year’s AGM (referring to 
article 62 of our constitution). Thus, this 

year we are calling for an election to fill 
four seats on the Executive Committee. 

For the seed enterprises or government 
agency category, we have several 
candidates: Dr. Frisco M. Malabanan 
from SL Agritech Corporation, the 
Philippines; Mrs. Zhu Xiaobo from 
Wuhan Qingfa-Hesheng Seed Co. Ltd, 
China and Dr. Kwanghong Lee from 
Korea Seed & Variety Service, Korea. 
For the candidates from the seed 
association category, we have Dr. Mete 
KOMEAGAC from Turkish Seed Industry 
Association (TURKTED) and Dr. Yang 
Yasheng from China Seed Association. 
The candidate standing for election in 
the associate category is Mr. Francois 
Burgaud of SEMAE (previously GNIS). 
The full profiles of all candidates can 
be found in the member’s area. We 
encourage all members to join the AGM 
and exercise your right to ensure APSA 
fulfills its strategy and objectives with 
a complete executive committee team. 
Though it is not ideal that we could not 
meet physically, we are taking all steps 
to ensure everything runs smoothly and 
conveniently in an interactive virtual 
format. Instructions on how to vote and 
how to access the virtual AGM will be 
shared with members in October. Also to 
note, during t he AGM, we will announce 
details about our Congress venue for 
next year. So, please stay tuned and 
start planning your trip to join the Asian 
Seed Congress next year in Thailand! 

I would like to end this letter by 
recalling the two words which with I 
opened this letter, and encourage all to 
be “resilient and strong” to overcome 
all challenges together. I wish our 
members great success in your lives 
and business for the rest of the year. 
Please feel free to reach out to me for 
any suggestions or comments you 
have to improve all APSA activities and 
our communications. 
 
Thank you very much and see you in Q4.  

https://apsaseed.org/storage/2020/12/APSA_Constitution_Amendment_26Nov2020.pdf#page=23
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Upcoming events in Q4
Event Name Date Host Details

Field Crops Webinar Session 2 - Market Development Strategy 5-Oct-2021 APSA Participation for Active APSA Members Only

Korean Seed Expo 2021 6 Oct - 2 Nov

APSA PVP Toolbox Workshop 8-Oct-2021 APSA Participation for THATSA & PSIA Members 
and  Active APSA Members

Asian Solanaceous & Cucurbits Round Table (ASCRT) Session 6 13-Oct-2021 APSA Participation for Active APSA Members Only

Tianjin International Seed Expo. 16 - 18 Oct 2021

Euro Seed Congress 2021 18 - 20 Oct 2021

29th Beijing Seed Congress 18 - 22 Oct 2021

Xingtai International Cruciferous Vegetable Industry Conference 21 - 23 Oct 2021

Zhengzhou  Seed Industry Expo 23 - 25 Oct 2021

APSA Virtual Technical Session 2021 - 
Standing Committee on International Trade & Quarantine 22-Nov-2021 APSA Participation for Active APSA Members Only

APSA Virtual Technical Session 2021 - 
Standing Committee on Seed Technology 22-Nov-2021 APSA Participation for Active APSA Members Only

APSA Technical Session 2021 -
Standing Committee on Intellectual Property Rights and Biodiversity 23-Nov-2021 APSA Participation for Active APSA Members Only

APSA Technical Session 2021 -
Special Interest Group on Field Crops 24-Nov-2021 APSA Participation for Active APSA Members Only

APSA Technical Session 2021 -
Special Interest Group on Vegetables & Ornamentals 24-Nov-2021 APSA Participation for Active APSA Members Only

Guangdong Seed Expo 10 - 12 Dec 2021

www.euroseedscongress.com 

Monsoon Foods
Flat No.6, Tara Appartment, Near 
Ramayan Bangla, Tilaknagar Nashik 
Nashik Maharashtra 422005 India

Agro Business Solutions 
 Het Voert 9, Holland, Grootebroek, 1613 
Kl. Netherlands

Nova Genetic 
Rue Pièce Beurre Zone Actiparc De 
Jumelles  Longué-Jumelles Maine Et Loire 
49160 France

Priva Horticulture Group B.V. 
Zijlweg 3 De Lier Zuid-Holland 2678 Lc 
Netherlands

M/S LMP Overseas
Plot No 287-293, Opp Inox India Pvt 
Ltd Sector Iv Kasez Gandhidham 
Gandhidham Gujarat 370230 India

Genting Green SDN BHD 
10Th Floor, Wisma Genting, Jalan 
Sultan Ismail, Kuala Lumpur, Wilayah 
Persekutuan, 50250, Malaysia

Lakeside AG-Ventures LLC 
38471 Groshong Rd Ne 97321 Albany 
Oregon 97321 United States

Bailey Seed & Grain LLC.  
4570 Ridge Dr Ne, Salem, Oregon, 
97301-6992. United States

Yuksel Seeds Asia Private Limited 
 Mian Shadi,Mamookanjan, Tehsil 
Tandlianwala District Faisalabad, 
Faisalabad, Mamookanjan, Punjab 37000 
Pakistan

Rouse & Co. International 
(Thailand) ltd. 
Unit 1401-3 And 1408 Fl 14, Two Pacific 
Place 142 Sukhumvit Road, Bangkok 
10110 Thailand

Vino Corporation JSC. 
No 20, 49 Str., Binh Trung Dong Ward. 
Thuduc City Hochiminh City Vietnam 
700000 Vietnam

APSA New Members

Hardeep Grewal

An active member of APSA’s Special 
Interest Group on Field Crops, 
Hardeep was the Head of Field Crops 
APAC at Syngenta Asia Pacific Pte. 
Ltd. and a member of the Syngenta 
Global Seeds Leadership Team, having 
joined the company in 2010. Hardeep 
had over 30 years of agribusiness, 
seeds and biotech experience in 

global, regional and country roles across Asia, having 
worked closely with government stakeholders to ensure 
that small growers in Asia Pacific have access to leading 
agricultural technologies. Hardeep is survived by his wife 
and three children.

Read full tribute at https://web.apsaseed.org/news

Asia-Pacific bids farewell to devoted seedsmen
It is with great sadness to relay the passing of two active APSA members and respected seed industry professionals,  Kelly Grant 
Keithly of Kiethly-Williams Seeds, and Hardeep Grewal of Syngenta Asia Pacific Pte. Ltd., who both passed away on September 20.

Kelly Grant Keithly

Kelly Grant Keithly, 76, of Keithly-Williams 
Seeds in Yuma, Arizona was born February 
25, 1945 in Fort Collins, Colorado, and 
moved to Flagstaff, Arizona in 1949. He 
attended the University of Arizona in Tucson 
where he met and then married Cheryl Marie 
Higgins in 1965. In 1981, Kelly established 
Keithly-Williams Seeds, a vegetable seed 
distribution operation which has become 

recognized as one of the largest in the world. In the 1980's, Kelly 
pioneered the advancement of Hybrid seeds and what we now 
know as the standard vegetable seed distribution model in North 
America. He is survived by his wife, four children, 13 grandchildren 
and five great grandchildren.  
 
Read full tribute at https://web.apsaseed.org/news

https://web.apsaseed.org/news
https://web.apsaseed.org/news
https://web.apsaseed.org/events/field-crops-webinar
http://www.euroseedscongress.com
https://web.apsaseed.org/events/apsa-pvp-toolbox-workshop
https://web.apsaseed.org/events/asian-solanaceous-cucurbits-round-table
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Asia Pacific faces the additional 
problem of low crop productivity and 
inadequate arable land for agricultural 
expansions. Thus, increasing food 
production in the highly populated 
area requires an innovative approach 
beyond conventional methods. 
Farmers are also restricted by the 
cost of crop inputs such as fertilizers 
and pesticides as well as possible 
re-seeding in case of severe weather 
changes. But I am quite confident 
that innovative techniques like gene– 
editing will provide reliable, speedily-
implementable solutions to current 
agricultural challenges.

Gene–editing uses a natural process 
to make genetic changes that could 
be achieved by conventional means, 
though in a more precise and quick 
manner. The precision in targeting 
the desired location allows Gene-
editing to stand out among other plant 
breeding methods. Gene–editing could 

By Dr Ravi Khetarpal
Executive Secretary,

Asia Pacific Association 
of Agricultural Research 

Institutions (APAARI)

Gene_editing _ a tool to tackle 
climate change and to achieve 
food security in Asia Pacific

This article was originally featured by VisionRI in June 2021[1] 
and has been adapted here with permission from the author.

There are about 688 million people undernourished in the world, of which 
351 million – more than half — live in the Asia- Pacific region.   Further, 
there are growing concerns that the ongoing Covid-19 pandemic may 
have undone whatever gains were achieved towards food security in the 
region. The agriculture sector is facing the most negative consequences 
of unpredictable and severe climatic conditions; therefore, we need to 
have innovative and scientific solutions to ensure higher, diseases-free 
and nutrient-rich crop production. 

lead to sustainable intensification of 
agriculture, increase nutritional value 
and enhances resilience of crops to 
climate change. 

In Asia Pacific, at least 12 countries 
have started using gene–editing 
technology. There has been a positive 
response from many countries as 
Gene-editing techniques are proving 
to be quite beneficial. According to 
market researches, the current value 
of the gene-editing industry is USD 80 
million, which is expected to surpass 
USD 2.1 billion by 2026.   

There has been positive policy support 
for gene-editing in many countries 
in the Asia Pacific though many 
are regulating them as genetically 
modified (GM) crops. Both Australia 
and Japan do not regulate gene edited 
crops with no DNA insertion in them. 
Japan already has allowed the sale 
of gene-edited ‘super tomato’, which 

is seen as a big step for gene editing 
technology. The Philippines is also 
in the process of coming up with 
reasonable science-based guidelines 
for gene edited organisms. Many other 
nations such as Indonesia are already 
developing improved crops using 
gene-editing. Consumer acceptance 
surveys done in Japan and Korea 
indicate that consumers prefer gene–
edited products, though there is a 
need to create greater awareness 
regarding the technology. The Indian 
government has come up with detailed 
draft guidelines for the use of gene–
editing technology but these are 
still pending approval. Gene-editing 
stands to fulfil these demands. There 
is need of wider public acceptance 
and supportive government policies if 
gene-editing technology is to be used 
for the greater good of mankind.

This article has been truncated. For 
full, original article, link in Bibliography.

A University of Tsukuba researcher harvests genome-edited tomatoes.
Photo: Yomiuri Shimbun. 

lant Bleeding InnovationP

Japanese gene_edited tomato not GM_regulated
Sanatech Seed, a startup from Tsukuba 
University in Japan successfully 
launched a genome-edited tomato 
earlier this year following approval 
from the Japanese government to not 
regulate the product as a genetically-
modified organism. The Ministry 
of Health, Labor and Welfare on 
December 11, 2020[2] approved the 
production and sale of the “Sicilian 
Rough High GABA” tomato cultivar, 
which was developed using CRISPR-
Cas9 gene-editing technology. As 
its name suggests, it contains high 
levels of gamma-aminobutyric acid 
(GABA), an amino acid reported to 
have several health benefits. The 
company has reported that it contains 
four to five times more GABA than 
a regular tomato. The approval and 
launch was subsequently praised by 
the International Seed Federation in 
a January 11 statement[3]: “This is an 

important step in the implementation of 
the Japanese policy on genome editing, 
and it provides opportunities for the 
seed sector to continue its efforts on 

plant breeding innovation to contribute 
to sustainable food systems. With the 
help of the latest breeding methods, 
plant breeding will, more than ever, be”.
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Regulators in the Philippines in recent 
months have given approval for two 
food crops bred using biotechnology.

The Southeast Asian country in July 
became the first country in the world to 
approve “Golden Rice”, a genetically-
engineered cultivar of rice biofortified 
with beta-carotene, for commercial 
production. According to the biosafety 
permit issued by DA-BPI to DA-PhilRice 
on July 21[4], the transgenic Golden 
Rice event or GR2E, “has undergone 
satisfactory biosafety assessment . . “. 
Its approval was followed by a separate 
approval f on July 23[5] for the EE-1 
Bt eggplant cultivar of the University 
of the Philippines Los Baños (UPLB) 
to be directly used as food, feed, or 
for processing, which was based on 
a biosafety assessment process that 
determined the GM-crop as safe as 
conventional eggplant. According to the 
International Service for the Acquisition 
of Agri-biotech Applications (ISAAA), 

Philippines greenlights Golden Rice and Bt Eggplant

Bt eggplant contains[6] a natural 
protein from the soil bacterium Bacillus 
thuringiensis, which makes it resistant 
to eggplant fruit and shoot borer 
(EFSB). 

Aside from this, it is understood 
that genetically-modified cultivars of 
disease-resistant potatoes are being 
actively trialed with promising results in 
Bangladesh and the Philippines.

Iowa State University’s Seed 
Science Center (ISU-SSC) will 
roll out a training program this 
year to develop seed systems and 
spur agricultural biotechnology 
applications in the Philippines. 

Sponsored by the United States 
Department of Agriculture’s Foreign 
Agricultural Service (USDA-FAS), the 
training program is aimed at enhancing 
the capacity of Filipino scientists, 
policymakers, senior technical 
officers, and middle-level managers of 
national seed and biotech authorities. 
Participants are expected to 
spearhead the incorporation of biotech 

ISU to bolster Filipino biotech, seed systems

and innovative breeding techniques 
into seed sector improvement 
initiatives, such as ensuring the 
availability of high-quality seeds to 
small-scale producers. The training 
program also will serve as a venue for 
the two countries to share ways by 
which plant and animal biotech can 
advance food security, and identify 
trade policies that ensure farmers’ 
access to biotech innovations and 
improved seeds.

“Our training effort will provide more 
impetus for the Philippines to cement 
its status as a regional biotechnology 
leader, having been the first Asian 

country to allow the planting of a 
genetically engineered crop (Bt corn) 
in 2003. It is now moving forward on a 
regulatory framework for GE animals 
and other products of innovative 
biotechnologies,” said Manjit Misra, 
SSC Director. The Philippines 
demonstrated such regional leadership 
when it became the first in Asia 
to co-sponsor the International 
Statement on Agricultural Applications 
of Precision Biotechnology at the 
World Trade Organization in 2020. It 
is also the first country to approve the 
commercial production of genetically 
modified golden rice. This summer, the 
Philippines approved Bt eggplant for 
use as food, feed, and for processing. 
“We would like the country to maintain 
its momentum,” Misra added.

Misra notes the urgent need for 
trained executives who will drive 
seed policy development and 
reforms in biotechnology research 
and development in Southeast 
Asia. “We also need scientists and 
researchers with a strong grasp of the 
role of biotechnology innovations in 
advancing seed production and trade. 
Prioritizing such a need recognizes that 
any effort to stave off food insecurity 
and malnutrition, two grand challenges 
of our time, begins with quality seeds,” 
Misra explained.  

This article has been truncated. Link to 
full, original article in bibliography.[7]

Golden rice (right) is fortified with beta-carotene, Photo by IRRI / Isagani Serrano

Farmer Antipolo City Philippines. Photo: Courtesy of Iowa State University

lant Bleeding InnovationP
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At the end of April, ISF decided to 
postpone its in-person congress 
in Barcelona due to the continued 
uncertainty with COVID-19.  

Despite our disappointment, we 
immediately started planning and 
conceptualizing a virtual event 
that would bring business leaders, 
experts and partners in a series of 
panel discussions and interviews on 
the topic of resilience, contributing 
as much as we can to the ongoing 
dialogues around the UN Food 
Systems Summit. We also wanted to 
give companies a chance to showcase 
their innovations to a worldwide 
audience, and our media partners and 
allied organizations an opportunity to 
take part in the program.

We knew that after two years of 
the pandemic and with web events 
happening at every turn, we needed 
to deliver content in a format that was 
not only meant to inform but also to 
engage and excite.
 
That’s where the idea of broadcasting 
live from a TV studio came from. 
We checked out a sleek studio in 
Gland, which served formerly as a 
CNN studio and where the regional 

Reflecting on journey to
ISF Virtual Congress 2021

By Fancine Sayoc 
Communications Manager 

International Seed Federation

This article was originally posted on LinkedIn  
and has been adapted here with the author’s permission.

television news program of Nyon 
is regularly filmed. We decided to 
broadcast our event from there.

We also started building our 
congress platform together 
with our website developer. The 
platform was decidedly simpler and 
straightforward, with the main focus 
on the live stream, a resource center, 
and a chat room that allows people to 
interact with us in real time.

The next weeks that followed were 
a mad dash to put together the 
program, select topics and speakers, 
talk to sponsors, promote the 
event, communicate with members, 
coordinate the logistics of both in-
studio and remote participation, script 
the entire technical show flow, gather 
all audiovisual content and creative 
output, train ourselves to stand in front 
of a camera, rehearse and get ready 
for the biggest show that ISF has yet 
to deliver online in its entire history.
 
The level of detail in the preparations 
was tremendous. A live TV broadcast 
is literally planned to the very 
second. ISF is a lean organization 
and it was largely up to our small 
Communications and Events team (of 

three people) to lead the execution, 
with support from our technical hub. 
The physical and mental exhaustion, 
for me, was real.

But boy did our team deliver. 
I say that with genuine pride and 
satisfaction, after completing a 
successful three-day run and after 
receiving much positive feedback from 
participants. The effort proved to be 
well worth it – huge payoff in terms of 
quality of content, participation, and 
even our own learning. That’s the thing 
with events like this: it will drive you 
crazy but the high you get at the end 
is unlike any other. I equally enjoyed 
being in front of the camera as much 
as taking the reins in the control room. 
I learned many things and gained a 
bigger appreciation for people whose 
professionalism carried the whole 
thing through. 
 
Until the next show!

ISF World Seed Congress team. Visit www.worldseed.org/about/isf-structure/isf-secretariat/  

http://www.worldseed.org/about/isf-structure/isf-secretariat/
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Chia Tai Company Limited, takes great pride in 
not only delivering high-quality products to Thai 
farmers for over a century, but also gaining global 
trust and reputation. 

Celebrating its Centennial in 2021 – which happens to coincide 
with the United Nations’ International Year of Fruits and 
Vegetables –Thailand’s leading innovative agricultural company 
has launched a number of excellent and award-winning new fruit 
and vegetable varieties. 

Chia Tai celebrates excellent new hybrids
qualities that local farmers generally believe will bring them good 
luck. As a result, any watermelons with yellow spots are rare and 
expensive on the market. Realizing this, the breeder team chose 
to capitalize on these distinct traits by improving the quality and 
developing it as Century Star Watermelon, which is superior to 
other heirloom varieties.”  

Chinese bitter gourd to enlarge farmers’ returns
“Vista Plus” (F1 Hybrid) is the latest Chinese bitter gourd variety 
to be launched by Chia Tai to address farmers’ demands for 
high-yielding, high-returning crops with disease tolerance and 
enlarged tuberculate fruits sought after in the market. Realizing 
the problems encountered by farmers in farming Chinese bitter 
gourds, Chia Tai developed “Vista Plus” which is tolerant to a 
number of leaf diseases common in the off-season or during 
inclement weather. Mr. Supat Mekiyanon, Assistant Vice 
President of Research & Development, explained that Chia Tai 
has spent more than two years testing the hybrid, both within 
and outside Chia Tai’s R&D stations across Thailand. “We got 
encouraging results that Vista Plus is able to address farmer’s 
requirements with a high germination rate, strong stem, elegant 
shape, and leaf disease tolerance. Moreover, it is well compatible 
to Thailand’s varying topography and weather conditions,” he 
said. The gourds of this A+ variety weigh between 650-800 
grams, have a light green shiny color and an elegant shape with 
large upright shoulder and round bottom.  Growers can expect to 
get up to 5 tons per rai (1,600 square meters).   “Century Star” watermelon bags All-America 

regional award
Chia Tai’s “Century Star” watermelon has won the internationally 
renowned All-America Selections® Regional Winner Award.

Chia Tai has amassed a wealth of plant breeding know-how over 
the course of a century. Commemorating Chia Tai's Centennial in 
2021, Century Star Watermelon is a result of meticulous research 
and development aimed at meeting market demand. This new 
seedless watermelon has an attractive dark green rind with yellow 
spots that resembles the moon and stars in the sky at night, 
making it a unique product in the market.

Apart from the vivid yellow spots that set this award-winning 
watermelon apart from other varieties, Century Star Watermelon 
is easy to grow, robust, disease-resistant, and adaptable to a 
range of planting conditions, with fruits weighing 3–5 kilograms 
on average. Farmers are rewarded with a beautiful round fruit, and 
sweet and crispy flesh from this cutting-edge seedless cultivar. 
All these traits make Century Star Watermelon a truly deserving 
award–winning variety from All-America Selections® Founded 
in 1932, AAS continues as the oldest independent testing 
organization in North America. 

Every year, new, never-before-sold in North America varieties are 
trialed and professional horticulturists determine which varieties 
will be deemed winners based on their garden performance.  
Mr. Manas Chiaravanond, Chief Executive Officer of Chia 
Tai Company Limited, said, “The fact that our Century Star 
Watermelon won the AAS Regional Winner Award this year is 
certainly a source of great pride for all of us at Chia Tai. Century 
Star Watermelon is like a beautiful star that shines brightly and 
makes all of us in the Chia Tai family proud, especially as we start 
the next century of our business operations.”

Mr. Supat Mekiyanon, Assistant Vice President of Research 
& Development, Chia Tai Company Limited, added, “Chia Tai’s 
team of watermelon breeders recognizes that yellow spots on the 
rind of heirloom watermelon varieties are one of the distinguishing 

Flowering Pak Choy hybrids yield double with 
fewer seeds
Chia Tai has launched Thailand’s first-ever Flowering Pakchoy 
F1 hybrids – two new varieties that require fewer seeds but yield 
double that of conventional varieties. Both F1 hybrids’ can be 
harvested in 30-35 days after sowing and yield plants that weigh 
90-100 grams, compared to 35-40 grams of Open Pollinated 
(OP) varieties: Flowering Pakchoy Khaonuan has light green and 
large stalks, nice flower heads, and features steady growth rate;  
Flowering Pakchoy Pinmorrakot has dark green and large stalks. 
Both are suitable for a number of Thai, and Hong Kong Chinese 
dishes and recipes. 

These two Flowering Pakchoy varieties, as well as “Vista Plus” 
Chinese bitter gourd are available at agricultural supply stores 
across Thailand. Chia Tai's Century Star Watermelon seeds will 
initially be sold in the United States, and be made commercially 
available in Thailand soon. 

More news and updates from Chia Tai, on Facebook: 
www.facebook.com/chiataiseed, website: www.chiataigroup.com;  
and Line: @CHIATAISEED

http://www.facebook.com/chiataiseed
http://www.chiataigroup.com
https://www.chiataigroup.com/en/news-detail/CenturyStarWatermelon-AASWinner
https://www.chiataigroup.com/en/news-detail/VistaPlusBitterGourd
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East-West Seed is pleased to introduce 
Katalin Pákozdi, who from August 16 
started as the company’s new Chief R&D 
Officer, and Managing Board member. 
Katalin replaces Simon Jan de Hoop, who 
will continue to support Katalin and the 
R&D leadership team under his new role 
as Innovation Counsel. Previously based 
in the UK as Driscoll’s Plant Breeding 
Director for EMEA (Europe, Middle East 
and Africa), Katalin has extensive breeding 
experience in peppers and strawberries. 
She did her postgraduate studies in Japan 
and the United States, and will be based 
in Chiang Mai, in northern Thailand, where 
she has relocated with her family. Find 
out more here.

Douwe Zijp, East-West Seed CEO:
“East-West Seed is pleased to introduce 

EWS welcomes new R&D chief
Katalin Pákozdi who will join us as the 
Chief R&D Officer and be part of our 
Managing Board from August 16th, 2021. 
She is replacing Simon Jan de Hoop.

Katalin held a leadership role at Driscoll’s 
as the EMEA Plant Breeding Director, with 
a previous extensive breeding experience 
in peppers and strawberries. She brings 
the right experience with her breeding 
knowledge and background in the 
vegetable seed and fruit industry. She has 
a strong understanding of market needs, 
strategy formulation for the business and 
expertise in leading teams.

Katalin joining the Managing Board 
means we have come one step closer 
to improving gender diversity at the 
leadership level.

Under Katalin’s leadership, the R&D 
organization will consist of an Innovation 
Counsel and the R&D Business Support 
team, as well as a Group Breeding 
Manager, Group Biotechnology Manager 
and Group Pathology Manager. 

From August 16th, 2021 onwards, Simon 
will be Innovation Counsel for East-West 

Seed and will continue to support Katalin 
and the R&D leadership team.

We are thrilled to welcome Katalin to 
the East-West Seed Managing Board 
and thankful to Simon for leading our 
R&D organization for nearly 40 years and 
contributing to the development of the 
company.”

Katalin says: “I am delighted to be joining 
the passionate and talented team of EWS 
and look forward to strengthening its R&D 
capabilities as it faces today’s agricultural 
challenges. The organization has done a 
truly inspiring job in the past forty years 
to develop and promote high–quality 
vegetable seeds and to support, educate 
and gain trust of smallholder farmers.

This would not have been possible without 
being humble, learning and understanding 
the needs of smallholders and continually 
driving plant breeding and innovation 
towards varieties that are adapted to the 
Tropics and meet the expectations of 
farmers. I am honoured to take up the role 
as Chief R&D Officer to continue driving 
EWS’ mission forward and develop value 
added varieties that meet future demands.”

Seed enterprise and government representatives officially broke 
ground for the Philippines’ first National Seed Technology Park (NSTP) at 
New Clark City (NCC) in Capas, Tarlac. On July 9, a ceremony brought 
together reps from the Department of Agriculture (DA) and the Bases 
Conversion and Development Authority (BCDA) together with members of 
the private sectors and farmers groups. 

Attending the launch on behalf of the Philippine Seed Industry Association 
(PSIA) were its President Dr. Mary Ann Sayoc, and Executive Director 
Dr, Gabriel Romero, in addition to representatives from East-West Seed, 
Corteva,  Known-You, Ramgo, Harbest, Pilipinas Kaneko, KSHC, and 
DA-PhilRice.

During the launch, the PSIA company reps donated and distributed seeds, 
seedlings, other farm inputs, and knowledge products. The event, which 
also marked the launch of the DA-led Seeds for the Future campaign, was 
highlighted by the planting of about 500 indigenous and endemic trees 
onsite to ensure that the biodiversity and sustainability principles of NCC 
are met.

Agriculture Secretary William Dar led the activity including the unveiling of 
the project billboard and the ceremonial distribution of seeds to Central 
Luzon farmers, who stand to benefit from the NTSP. Dar was joined at 
the launch by BCDA Senior Vice President Arrey Perez and Agriculture 
Undersecretary Cheryl Marie Natividad-Caballero.

“When I took over as the Secretary of Agriculture, we had to thoroughly 
examine how the Philippines can transform agriculture from a sleeping 
giant to something that will be considered as a big contributor to 
the economy. That’s when the vision for NSTP was born. BCDA 
is one important partner that is making us realize this agriculture 
industrialization.” said Dar.

Speaking on behalf of BCDA President and CEO Vince Dizon, Perez 
stressed that agriculture sustainability is high on New Clark City’s priority 
list to help the economy “bounce back better” in the time of crisis.

Philippines National Seed Technology Park breaks ground

“Today, we plant the seeds for the future, so Filipinos may finally 
realize the vision of making the country agriculturally sustainable and 
resilient. The establishment of NSTP is important more than ever, with 
agriculture being a major driver for the Philippine economy’s recovery 
from the pandemic,” Perez said.

The NSTP would be the first to rise on the 50-hectare Agro-Industrial 
Business Corridor (ABC) at NCC. The seed technopark will serve as a 
home for a seed laboratory, incubation hubs, a machinery shed, soil 
and water chemistry laboratory, and other support facilities. BCDA 
will then develop the second phase of NSTP, which would cover 
the remaining 43 hectares and would be dedicated to agribusiness 
developments, including downstream and upstream linkages in the 
agricultural value chains.

For more seed industry news and updates from the Philippines,  
visit apsaseed.org/news/the-philippines-seed-industry

Presiding over the ground-breaking ceremony was the 
Philippines Agriculture Secretary, William Dar (center)

https://th.eastwestseed.com/news/ews-appoints-new-chief-rd-officer
http://apsaseed.org/news/the-philippines-seed-industry
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Asian Seed: First, can you give us 
some background on the SFSA?
Hervé Thieblemont: Syngenta 
Foundation for Sustainable Agriculture 
is a non-profit organization based in 
Basel, created by Syngenta legacy 
company Ciba-Geigy in 1981 to 
help smallholding farmers become 
more professional growers, achieve 
added value for rural communities, 
and improve food security in 
sustainable ways. SFSA’s vision 
is for a bright future for smallholder 
farming. SFSA’s mission is to 
strengthen smallholder farming 
and food systems. We do this by 
catalyzing market development 
and delivery of innovations, while 
building capacity across the public 
and private sectors. SFSA acts as a 
catalyst and incubator for researching, 
testing and scaling adoption of relevant 
new innovations that could benefit 
smallholder farmers. SFSA always 
works in partnerships aligned with its 
mission and facilitates interactions 
between private sector, state and civil 
society partners. 

Do you operate independently 
from Syngenta Group following 
its acquisition by China National 
Chemical Corporation in 2015?
HT: The Syngenta Foundation in 
its modern form was created by 
Syngenta AG (“Ltd.”) in 2001. We 
remain an independent organization. 
Our statutes say that we must work 
outside the commercial arena of our 
corporate funder. However, we are 
open to suitable partnerships with all 
parts of the Group, just as we are for 
collaboration with other companies. 

Please tell us more about the 
Seeds2B model, why it was created, 
and how it works.
HT: The SFSA developed the Seeds2B 
model to help smallholders gain access 
to high-quality seeds of improved 
varieties for the crop they need. 
Better access to seed requires two 
elements: identifying new, improved 
varieties and then producing and 
distributing the seed to farmers. In 

The Syngenta Foundation for Sustainable Agriculture (SFSA) is developing its Seeds to Business 
(Seeds2B) variety commercialization guidelines, created to help strengthen the seed supply 
chain and “ensure that only relevant varieties are developed and that seeds are delivered 
successfully.” To learn more about SFSA and the new guidelines, Asian Seed spoke with 
SFSAs Hervé Thieblemont (Seed Business Development Manager in Asia) and Nathalie Vignaux 
(Operational Excellence Lead at SFSA Basel)

many developing countries, however, 
the links between R&D and production 
do not fully function. Seeds2B acts as 
an independent facilitator to build these 
links.

The model is based on the SFSA 
Seeds2B’s theory of change which 
suggests that once proof of principle 
for a profitable business model has 
been demonstrated for a given crop, 
other businesses will naturally be more 
confident to invest in that seed value 
chain and copy the model on a larger 
scale. Our experience shows that seed 
companies typically reach profitability 
after four to five years of assistance, 
with seed sales of about US$ 0.5 
million (1-2% of national seed demand), 
depending on the crop. This has been 
apparent in cases where SFSA and 
partners have provided a menu of 
services and reduced the risk of the first 
round of seed production. However, 
seed companies then still need further 
‘hand-holding’ to encourage other 
companies to invest as well. SFSA has 

developed strong practical know-how 
on portfolio management and seed 
company capacity-building. This helps 
to continually improve our approach to 
commercializing varieties.

The model also includes variety 
commercialization guidelines?
HT: Indeed. To operationalize the 
theory of change, SFSA is currently 
designing some guidelines to ensure 
successful commercialization of 
varieties. 

The guidelines follow the product 
life-cycle process, structured in 12 

The process has three phases: problem definition, solution design and solution delivery.

New variety commercialization  
guidelines raising the bar in Asia

Hervé 
Thieblemont

Nathalie 
Vignaux
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stages. They set the standards for 
public and private project managers, 
research institutions and local seed 
companies. The Guidelines cover the 
breeding, production, marketing, legal 
and commercial activities needed to 
successfully deliver the seed of relevant 
varieties to the farmers. It does not 
cover the early breeding R&D activities. 

Each phase consists of different 
thematic modules such as Value 
Chain Analysis, Market Segmentation, 
Product Profile, Business Case and 
Launch Road Map, for example. Each 
module is designed with the same 
format: what is the module about, who 
will use it and how it works.

Each module represents valuable 
material for SFSA teams to train the 
trainers. This material will be available 
online in 2022.

Why did your team decide to 
emphasize seeds with this model?
Nathalie Vignaux: Seed is the 
cornerstone of food and nutrition 
security. Planting quality seed of an 
improved variety is the single largest 
contribution a farmer can make to 
raising productivity.

People have been marketing seeds 
for years. Why do they need your 
guidance? 

NV: There is a huge difference between 
industrialized and developing countries. 
Our Guidelines won’t be for Australia, 
Germany or the USA. They’re designed 
to help organizations in developing 
countries.

What’s the issue there? 
NV: As we note in a flyer announcing 
our Guidelines: Despite masses of 
public sector investment in breeding, 
many smallholders in Africa and Asia 
still plant poor-quality seeds. They’re 
also still using the same varieties as 
their parents and grandparents. Lack 
of good seeds of improved varieties 
prevents smallholders from raising their 
yields and improving their livelihoods. 
It also limits their ability to adapt to 
climate change. My colleagues and I 
know that for many organizations in 
developing countries, commercializing 
new varieties is a very challenging 
prospect. People in the sector want 
to learn about best practices – for 
example on how to satisfy customer 
needs and create a sustainable value 
chain.  

Essentially, it’s like a ‘top ten tips’ for 
seed commercialization? 
NV: That wouldn’t do justice to the 
topic at all. Even under ideal conditions, 
getting a new variety to market can take 
years. There are lots of different stages 
along the way. So, the Guidelines are 

an ambitious project. We started in 
March 2020 and expect to publish the 
last section at the end of 2023. There 
will also be a need for updates, drawing 
on evolving practices in the sector.

Who will be the main beneficiaries? 
NV: Really any organizations that want 
to commercialize seeds successfully. 
We expect them to include national 
agricultural research systems (NARS) 
and CGIAR centers, for example. We 
intend the document to be usable in 
any country finding it hard to establish 
a profitable seed sector. Partners who 
have already heard about our plans are 
delighted.

What happens next? 
NV: Training is already in progress. For 
example, Hervé Thieblemont recently 
organized further training with CIP 
(International Potato Center) on market 
segmentation, product profiling and 
data management, mainly related to 
visualization. For the Guidelines. we’re 
currently tying up the sections for which 
there is the most urgent need. The next 
step will be to validate these externally. 
When we’ve built in the feedback, 
we’ll start making the document 
available online

On the following pages, we look at the 
Seeds2B in action in several locales in 
the Asia Pacific.

Communal base soybean production in Indonesia.

AAA maize TA5084 farmers in the field (left) and seed production field in Myanmar 
organized by ASC-AWBA. AAA maize in India

http://www.cgiar.org/
http://www.seeds2b.org/
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Breeding Mung beans with the 
World Vegetable Center 
The Improved Mung Bean 
International Network (IMIN2) 
program, which was established by 
the World Vegetable Center in 2016 
and is funded by the Australian Centre 
for International Agricultural Research 
or ACIAR, aims “to strengthen 
international collaboration in the light 
of future global challenges of nutrition 
security and climate change,” by 
connecting mung bean researchers 

from around the world to openly 
share experiences, knowledge and 
technologies based on common 
principles of cooperation.  

SFSA’s contribution includes 
capacity building “focusing on seeds 
delivery systems by supporting the 
commercialization of new improved 
mung bean varieties mainly by the 
private sector when the WVC and the 
NARS are more focusing on breeding 
activities,” explained Hervé. 

Putting quality seed, skills in the hands of Asian farmers
On the previous two pages, the Syngenta Foundation for Sustainable Agriculture’s Hervé Thieblemont  and 
Nathalie Vignaux introduced the Seeds 2 Business Model and newly developed Seed Commercialization 
Guidelines. Here, we look at some of the seed-specific projects and collaborations SFSA has been working on to 
ensure farmers throughout the region have access to quality seeds. 

On 8 and 9 December, SFSA organized 
a workshop in collaboration with the 
World Vegetable Center for some 
65 participants from 20 National 
Agricultural Research Systems (NARS) 
Centers from Asia and Africa. The 
objective of this workshop was to 
expose all the NARS to the concept of 
Demand Led Breeding; by “training” 
them on market segmentation and 
product profile. Participants came 
from India, Indonesia, the Philippines, 
Thailand, Viet Nam, Laos, Cambodia, 
Myanmar, Pakistan, Bangladesh, 
Australia, Chinese Taipei, Kenya, 
Tanzania, Uganda, Mali, Ethiopia and 
Benin. 

Quality maize hybrids for 
farmers in India and Myanmar 
AAA Maize refers to the Affordable, 
Accessible, Asian (“AAA”) Drought-
Tolerant Maize project a decades-
long Public-Private Partnership 
developed as an International Public 
Good to make tropical maize hybrids 
accessible to Asian smallholders, 

Harvest soybeans in Indonesia. 

https://agrosolutions.nl/
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especially those producing under rain-
fed conditions in drought-prone areas. 
Funded by SFSA, AAA Maize involves 
Syngenta, the International Maize and 
Wheat Improvement Center (CIMMYT) 
and various local and regional ‘Seed 
Partners’ including seed companies 
and NGOs. CIMMYT licenses the 
male parents while Syngenta licenses 
female parents to seed partners at 
discounted rates. Seed partners 
produce and sell the variety, adhering 
to SFSA guidelines. 

AAA Hybrids yield significantly higher 
than those of widely used OPVs 
(open–pollinated and other non-hybrid 
varieties), and at least 80% of some 
low-priced hybrids popular in rain-
fed but drought-prone parts of India. 
Measurable goals of the project are to 
develop (produce, promote and sell) 
drought tolerant, high yielding, three-
way (lower costs) AAA maize varieties 
at an affordable price (INR150/kg at 
farm) and increase poor-resource 
smallholder farmers yield from 1.5T/ha 
to 2.5T/h and generate an additional 
net income of $100/ha. Seeds2B 
coordinates this entire activity by 
ensuring cross-functional and multi-
partner coordination, identifying and 
engaging with seed partners, testing 
AAA varieties through seed partners 
trialing networks, and supporting 
business and marketing matters. 

In 2018, the first AAA Maize 
commercial seeds were introduced 
in India through the variety TA5084, a 
drought-tolerant hybrid maize variety. 
The ultimate target for India is, at sales 
peak, to achieve 15% Market share out 
of total OPV market potential, reaching 
100,000 farmers by selling 1500MT of 
AAA Maize through Seed partners. This 
coming planting season, smallholder 
farmers in Myanmar’s Central Dry 
Zones will be able to access their first 
drought-tolerant hybrids. TA5084 was 
commercially registered as ASC 108 
by Ayeyarwady Seed in Myanmar. An 
initial, two-acre seed production pilot 
by Ayeyarwady Seed resulted in a yield 
of 1.2 tons/acre. 

“AAA maize is not just a product,” said 
B.S. Vivek, regional maize breeding 
coordinator and principal scientist 
at CIMMYT. “The development of 
affordable and accessible drought–
tolerant maize hybrids helps drive the 
maize seed market in underserved 
maize markets in Asia.” TA5084 was 
first commercialized in central India, 
where climate change is driving rising 
temperatures and increasingly erratic 
rainfall. From 2018 to 2020 TA5084 
adoption in the region grew from 900 

to 8,000 farmers. In 2020, 120 metric 
tons of AAA maize were planted 
on 6,000 hectares in central India. 
Farmers who switched to TA5084 
earned an average of $100/ha more 
than those using conventional maize.

“Despite the unprecedented 
challenges we all faced in 2020, 
“AAA” hybrid maize sales more than 
doubled from the previous year to 120 
tons,” said Herve Thieblemont, Seed 
Business Development Manager in 
Asia, at the Syngenta Foundation. “I’m 
delighted to report that the second 
country to introduce “AAA” maize 
is Myanmar. Our local seed partner 
Ayeyarwady Seed recently completed 
the registration and will proceed with 
the first sales this coming season.”

The AAA initiative is one of the 
few examples of a public-private 
partnership delivering International 
Public Goods benefitting smallholders 
in central India and now Myanmar. 
The chosen regions are rainfed and 
drought–prone. Seed marketing in 
these regions is considered risky 
and unpredictable, disincentivizing 
multinationals and large seed 
companies from entering the market.
 
Keeping tofu and tempe on 
Indonesians’ tables
Facing the COVID-19 pandemic, 
Indonesia applied major social 
restrictions. These affected farmers 
in many ways. Agricultural supply 
chains, for example, slowed down 
or even stopped. “One result is that 
smallholders often can’t get the 
seeds they need”, explains SFSA’s 
Indonesian Country Director, Teddy 
Tambu. “That makes strengthening 
rural seed producers more important 
than ever.”

The soybean products tofu and tempe 
are very popular foods in Indonesia. 
So, the foundation’s employees there 
knew to put a particular emphasis 
on soybean seed. Fortunately, they 
had already begun working with the 
Indonesia Legume and Tuber Research 

Institute (ILETRI) in 2019. “Our joint 
aim was to train and strengthen 
community-based soybean seed 
producers”, comments Teddy. By 
early 2020, there were enough seeds 
to meet demand. When the pandemic 
hit, producers remained committed to 
maintaining supplies.

“ILETRI and we made 1.3 tons of 
foundation seed available”, says 
our Seeds2B Technical Specialist 
Heru Lazuardi. “Between November 
and May, the local entrepreneurs 
turned those into 20.5 tons of farm 
seed.” Following our agronomy 
recommendations, smallholders 
grew 1.8 to 3 tons per hectare. Good 
weather helped with this excellent 
yield.

Quality is important, however, as well 
as quantity: ILETRI had provided 
its superior variety Detap 1. Each 
producer receives hermetic bags 
for maintaining quality in storage. 
Farmers can buy their seed in robust 
5 kg packs rather than the typical thin 
plastic ones. The certified seed sells 
across 22 provinces, with credits to 
ILETRI and our Foundation printed on 
every packet.

The seed producers also play an 
important role in motivating local 
farmers. Burhan, who grows seed 
for Pemuda Kreatif, has encouraged 
and trained 25 smallholders in East 
Nusa Tenggara Province; Sumari from 
Yogyakarta has motivated 15 in his 
own village. “Producers already know 
the seeds well”, Heru adds. 

“They give their neighbors tips on 
cultivation, treatments, scale-up, post-
harvest handling, and other aspects 
of successful soybean farming.” 
Government programs in the soybean 
sector are an additional help. As a 
result of all these efforts, supplies have 
held up well throughout the pandemic.

Find out more about the SFSA here, 
and about the Seeds2B here, and the 
brochure here. 

Mungbean workshop with the World Vegetable Center, field visit at the Kasetsart 
University center in Thailand. 

https://www.syngentafoundation.org/who-we-are
https://www.syngentafoundation.org/seeds2b
https://www.syngentafoundation.org/file/17326/download
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Therefore, it is important for the industry and policymakers 
to maintain healthy dialogue and perspective,emphasizing 
sound rationale and transparency with respect  to any and all 
such policies that could impact trade. One such tool that can 
help with this is the Market Access Map (MAM), a free, online 
database maintained by the  International Trade Centre (ITC) 
“to improve transparency in international trade and market 
access in relation to the COVID-19 pandemic.”

The database specifically lists and tracks “temporary trade 
measures' that affect the trade of essential goods. Focusing 
mainly on the trade of medical supplies and pharmaceuticals, 
the database also covers measures pertaining to agricultural 
inputs and food items. It includes “Restrictive” measures, 
such as bans on imports or exports, the imposing or 
increasing of tariffs, duties or additional requirements, and 
“Liberalizing” measures, such as the lifting, suspending or 
reduction of tariffs, duties, and other measures conducive to 
facilitating smoother trade.

Asia-Pacific In Focus
Asian Seed has queried the database and consolidated all 
such measures that have affected the trade of food and 
agricultural produce and products in the Asia-Pacific region 
since the start of the pandemic. Measures are listed by 
country in alphabetical order:  

Bhutan: Citing SPS reasons, Bhutan has banned the import 
of Doma (betel nut) and Pani (betel leaf) in addition to fruit, 
vegetables and meat since March 25, 2020. 

Cambodia: From May 13 to May 20, 2020, some rice and 
fish exports were banned, citing the need to “ensure local 
food security during the coronavirus crisis.”  Then on May 1, 
2021, imports of frozen meats were suspended, though the 
suspension expired on June 21, 2021. 

China: To facilitate smoother supply, the Chinese government 
as of February 6, 2020, temporarily decreased import tariffs 
on medical supplies, raw materials, agricultural products 
and meat, and from February 12, 2020, implemented “nine 
facilitation measures regarding three categories of agricultural 
administrative approvals”. From August 17, Guangdong 
province suspended imports of frozen meat, fish and seafood 
from coronavirus-hit countries, though “certain countries” 
were subsequently allowed to resume exports.

Eurasian Economic Union: This strategic economic bloc of 
countries, which includes Armenia,  Belarus,  Kazakhstan, 
Kyrgyzstan and Russia (in addition to Uzbekistan, Cuba and 
Moldova as observers) collectively implemented a number 
of food-specific trade measures. From March 31 to June 
30, 2020, the bloc temporarily suspended the export of 
“onions, garlic, turnips, rye, rice (except if originating from 
Kazakhstan), buckwheat, millet, cereals, wholemeal flour 
and cereal grain granules, hulled buckwheat, prepared 
buckwheat foods, crushed and uncrushed soybeans, and 
sunflower seeds”. Then from April 13 to August 1, 2020, it 
had temporarily reduced tariffs for the import of “potatoes, 

Maintaining pandemic perspective for smooth trade
Every day we read or hear about how the pandemic has negatively affected — and is negatively 
affecting — business, the economy and society as a whole. Indeed, the faltering of global food 
systems — and the fragile supply chains that connect everything — has fueled a lot of fear, 
uncertainty and doubt about a looming food crisis: resulting protectionist policies and emergency 
measures may prove unnecessarily prohibitive, restrictive and unsustainable, ultimately 
exacerbating the food security challenges, instead of preventing or mitigating them as intended. 
This can be counterproductive and detrimental for all.

onions, garlic, carrots, cabbage, pepper, wheat, long–grain 
rice, buckwheat…”, among other items. Furthermore, from 
April 18, 2020, the bloc had temporarily eliminated import 
tariffs on certain food products, food preparations, organic 
and other chemicals, and though this latest measure was 
due to expire March 31, 2021, the MAP database listed it as 
still active as of August 13, 2021. (See also Kazakhstan and 
Kyrgyzstan below for additional measures.) 

India: From September 14, 2020 there has been an export 
ban for all varieties of onion except those cut, sliced or 
in powder form, so as “to avoid shortages during the 
pandemic”; likewise, the export of onion seeds has been 
prohibited since October 29, 2020. Moreover, Indian rice 
traders from April 3, 2020 had suspended signing new export 
contracts, though there was no government order to ban 
exports.

Indonesia: From April 7 to December 31, 2020, the 
Indonesian government temporarily suspended a requirement 
for wheat to be fortified. According to a WTO notification, 
implementation of the requirement, which mandates for 
wheat flour to be fortified with a ‘premix’ of zinc, iron, vitamin 
B1, vitamin B2 and folic acid, was temporarily excluded. And 
though the MAM database listed the measure still active at 
time of press, an Indonesian government website confirmed 
that the measure expired on December 31 — that fortification 
of wheat flour (as well as palm oil) was mandatory from 
January 1, 2021.

Iraq: Effective April 2, 2020, the Iraqi Cabinet approved 
“measures to strengthen protection for Iraqi agricultural 
production and support Iraqi gypsum manufactures” by 
imposing additional import duties. The measures are set to 
expire April 1, 2022. 

Jordan: From April 6-22, 2020, the Jordanian Ministry of 
Industry, Trade and Supply temporarily stopped granting 
export and re-export licenses for food products.

Kazakhstan: From March 22 to June 1, 2020, quotas and 
bans were imposed on certain food products, including 
buckwheat, white sugar, potatoes, carrots, turnips and 
whipped cabbage.

Kuwait: Since March 2020, exports of all foodstuffs, 
medicines, medical supplies and equipment have been 
prohibited, “unless authorized by the Ministry of Trade and 
Industry.” The measure is still listed as active. 

Kyrgyzstan: From March 23 to September 22, a “temporary 
ban” was imposed by the Cabinet on the export of various 
food products, including wheat, flour, vegetable oil, sugar, 
chicken eggs, rice, pasta, fodder and bran. Then, from 
January 6, the government, citing a need “to prevent a critical 
shortage and ensure food security. . .” issued new export 
bans on  livestock, animal feed, chicken eggs, wheat and 
meslin, barley, rice. wheat flour, vegetable oil, granulated 
sugar and salt.  
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COVID-19 Temporary Export Measures
Affected products include personal protection equipment(e.g.masks, gloves), pharma products, hand sanitizer, food and certain other products

Export restrictions/bans (98 countries)
Export liberalisations (3 countries)
Export restrictions and liberalisations (2 countries)
None (136 countries)

Temporary Export Measures

Source: ITC Market Access Map (www.macmap.org) based on media reports and offical legislations © Natural Earth

Mongolia: From March 1 to June 30, 2020, Customs 
exempted value-added tax on the import of “food wheat, 
seed wheat, all types of food rice, triangular rice, millet, sugar 
and vegetable oil, citing the need to “stabilize the prices, 
supply and supply of major food products”. From December 
4, 2020, import tariffs on certain food products were 
eliminated, but that order expired on July 1, 2021. 

Myanmar: From April 3 to May 1, 2020, the Ministry of 
Commerce temporarily suspended the issuance of rice export 
permits. 

Pakistan: From April 28 to May 11, 2020, the federal cabinet 
banned exports of all edible items “to ensure adequate food 
supply for 3 weeks”.

The Philippines: Since March 27, 2020, the province of 
Bukidnon stopped exporting rice “to ensure food security 
during its lockdown period.”

Samoa: Since April 7, 2020, customs duties for daily food 
products have been temporarily suspended while duty 
concessions to all agricultural and fishing products extended. 

Singapore: Elimination of import tariffs and other duties on 
essential goods including medical, hygiene, pharmaceutical 
products and agricultural products. Liberalising All countries 
Active 2020/04/16 Unknown

Syrian Arab Republic: From April 5 to May 4, 2020, the 
Syrian Ministry of Economy prohibited the export of a series 
of food commodities. 

Tajikistan: The export of grains, beans, wheat, flour, rice, 
eggs, potatoes and meat has been prohibited since April 25, 
2020. 

Uzbekistan: From April 3 to December 31, 2020, there was a 
reduction applied to the import duties on flour, poultry, dairy, 
sugar and vegetable oils. 

Vietnam: From March 25 to May 1, 2020, quotas were issued 
on rice export quantities. 

The above list is not exhaustive. For full  details on measures 
from all countries globally, consult the MAM directly, which is 
linked in the box / bibliography. See also feature story starting 
on page 22 for phytosanitary-specific seed measures. 

Market Access Map

 As of September 14, 2021, the International Trade Centre’s Market Access Map (MAM) listed 386 measures. Of these:
 • 199 are categorized as restrictive and 187 as liberalizing 
 • A majority of measures, or 360 were imposed in 2020.
 • As of publication, 223 of the measures were still active while 137 had been terminated (status of the remaining   
  measures ‘unknown’)
 • 29 measures mention ‘food’
 • 11 measures mention ‘vegetables’ 
 • Nine measures mention ‘agricultural [products]’ 
 • Six measures mention ‘grain’
 • 16 measures mention ‘rice’
 • 16 measures mention ‘wheat’
 • Five measures mention ‘maize’ (two additional measures mention ‘corn’)
 • Four measures mention ‘fruit’ 
 • Three measures mention ‘seed’
 • Of the seed-specific measures, only one is currently active. (See India). 

The full MAM can be be accessed via this link [1]:

https://www.macmap.org/covid19
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 Hub
A voluntary, multilateral, centralized 

platform facilitating exchange of data 
streams between NPPO systems 

(e.g., by using XML messages, not 
photocopies of paper certificates)

 GeNS 
A a generic system for countries 
without their own national system 

to connect to the Hub

On 29 July APSA organized its 7th 
annual Expert Consultation for 
Phytosanitary Collaboration in the 
Asia Pacific Region. Due to persisting 
logistical challenges associated with 
the pandemic, this year’s meeting was 
for the second-year-in-the-row held 
online, bringing together a total of 88 
participants, including representatives 
of National Plant Protection 
Organizations (NPPOs) from 15 
countries, in addition to National 
Seed Associations (NSAs) and other 
stakeholders from around the world.

The meeting covered a number of timely 
seed-specific phytosanitary initiatives, 
challenges and solutions, with an emphasis 
on regional implementation of International 
Sanitary and Phytosanitary Measures 
(ISPMs), especially ISPM 14 (Systems 
Approach for pest risk management[1]); 
ISPM 38 (International movement of seed 
guidance on pest risk assessment and 
management[2]); and the recently-adopted 
ISPM 45 (authorizing entities to perform 
phytosanitary actions)[3].  In addition, there 
was deliberation on the harmonization 
of regulated pest lists and on the 
implementation and utilization of electronic 
phytosanitary (ePhyto) certificates. 

ePhyto
Following opening remarks by APSA 
President Mr Wichai Laocharoenpornkul 
(see page 4), the meeting commenced 
with presentations on the successful 
implementation of ePhyto systems. 
Presenting first, Dr. Kyu-Ock Yim (Export 
Management Division Dept. of Plant 
Quarantine Animal and Plant Quarantine 
Agency) confirmed that Korea can now 
exchange ePhyto certificates (import and 
export) through both the central ePhyto 
Hub of the International Plant Protection 
Commission (IPPC) and directly with 
countries that utilize a GeNS generic 
system. Korea has been trialing ePhyto-
based trade with the USA and New 
Zealand with much success and will 
expand implementation further. 

Next, Dr. W. A. Raveen Thushara 
Wickramarachchi (Additional Director 
at National Plant Quarantine Service) 
revealed that Sri Lanka has been using 

APSA’s 7th Phytosanitary Expert Consultation

a GeNS system to exchange ePhyto 
certificates with a number of pilot 
countries via the IPPC ePhyto Hub, 
including Australia, Chile, Argentina, 
USA, New Zealand, Kenya and Uganda, 
and has plans to expand to EU countries. 
He praised the ePhyto system for 
being error-free, and more efficient 
than traditional paper-based exchange. 
Sri Lanka’s ePhyto system has been 
possible thanks to funding from the 
Australian government, which has 
covered online training for both public 
and private sector personnel.  

Discussions during a subsequent Q&A 
session delved into how the GeNS and 
Hub work in practice, as well as on 
efforts to integrate the IPPC’s centralized 
ePhyto system with the ASEAN Single 
Window System, which aims to enable 
the electronic exchange of border trade-
related documents through National 
Single Window (NSW) systems of ASEAN 
Member States[4]. (For ePhyto updated 
country status, see map on page 24.)

ISPM 45 
Next, Dr. Ric Dunkle (Senior Director, 
Seed Health and Trade, American Seed 
Trade Association) presented on the 
recently-adopted ISPM 45, which lists 

“requirements for NPPOs if authorizing 
entities to perform phytosanitary 
actions. He explained that the ISPM 
offers guidelines for NPPOs who can 
opt to authorize third-party entities such 
as accredited laboratories to conduct 
phytosanitary-specific tests for seeds 
and all types of agricultural commodities.  
The NPPOs, he noted, would still be 
responsible for issuing the phytosanitary 
certificates and making and enforcing 
any regulatory decisions.  He then 
shared examples of how authorization 
has worked in the US, Canada, 
Mexico, the Netherlands and France. In 
subsequent discussions, it was revealed 
that third party authorization for seed 
testing entities is being implemented 
in Indonesia, the Philippines and 
Bangladesh. 

Harmonization Efforts
Ms. Stephanie Bloem (Executive Director 
of  the North American Plant Protection 
Organization) presented on regional 
cooperation to harmonize seed-specific 
diagnostic protocols, starting with a pilot 
project for ToBRFV,  a major quarantine 
pest of concern in all NAPPO countries 
as well as elsewhere in the world (see 
story on next page). NAPPO organized a 
Seeds ToBRFV Expert Group, comprising 
20 members from both the public and 
private sectors of NAPPO member 
countries. The group is in the process 
of designing harmonizing protocols for 
ToBRFV diagnostics, which aims to serve 
as a basis to develop protocols for other 
seed-transmitted diseases. 

In his presentation, Mr. Michael Leader 
(Chair of APSA Standing Committee for 
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International Trade & Quarantine) said 
inconsistent and unharmonized import 
and export phytosanitary requirements 
in Asia-Pacific, which can vary crop-
to-crop, and country-to-country, have 
increased costs for seed trade. In the 
case of ToBRFV, there are 20 countries 
in the region currently regulating the pest 
for tomato and pepper seeds, all with 
varying criteria and requirements, he 
noted. Aside from harmonizing these, it is 
pertinent to ensure that pest risk analysis 
(PRA) for seeds distinguishes whether 
or not diseases are seed-borne, and/or 
seed-transmissible, he concluded. In the 
subsequent discussion, it was revealed 
that the Philippines' NPPO had removed 
more than a dozen pathogens from its 
regulated pest list after determining, in 
in accordance with ISPM 38, that said 
pests were not actually seed-transmitted. 

Systems Approach
Next, Dr. Rose Souza Richards (Seed 
Health Manager at ISF) gave an update on 
international efforts for seed companies 
to multilaterally adopt the Systems 
Approach for pest risk management 
as an alternative to consignment-by-
consignment phytosanitary certification. 
Echoing industry frustrations about the 
timely and costly regulation of pests for 
which the pathogenicity of seed has not 
been established, Dr. Richards advocated 
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for the Systems Approach as a risk-
based and data-driven solution that can 
be adopted by both small and large seed 
companies and which is flexible across 
different crops. Providing an update 
from the ISF Systems Approach Working 
Group, Dr Richards said the IPPC Expert 
Working Group (EWG) Annex to ISPM 
38, will include crop-specific references, 
and provide a framework for multilateral 
acceptance of the Systems Approach. 
Discussions are underway to develop a 
pilot program that would incorporate both 
ISPM 38 and ISPM 45 as part of a Seed 
Health Management Plan and multilateral 
implementation of the Systems 
Approach. 

Capacity Building
APSA Executive Director Dr. 
Kanokwan Chodchoey and Mr Wichai 
Laocharoenpornkul both assured 
sustained commitment from APSA, 
partners and stakeholders to support 
initiatives that strengthen and enhance 
the capacities of the region’s NSAs 
and NPPOs in the implementation of 
seed-specific phytosanitary measures, 
especially those outlined in ISPMs 
14, 38 and 45.  One such initiative 
seeing fruition involves collaboration 
amongst six pilot countries — Thailand, 
Cambodia, Bangladesh, Vietnam, 
Philippines, and Nepal – whose 

representatives joined an online 
workshop on July 30. A total of 41 
participants, including 18 representatives 
from the pilot countries as well as 
observing countries (Australia and 
New Zealand) and 10 stakeholders 
joined the workshop to deliberate on 
specific project details, which focus on 
several areas, including harmonizing 
requirements and processes for issuing 
of Phytosanitary Certificates (including 
ePhyto); building infrastructure and 
technical capacity for conducting 
Pest Risk Analysis; implementation of 
international standards (mainly ISPM 
38); increasing capacity for Seed Health 
Testing and general collaboration with 
the private sector. Having received 
initial approval for a Project Preparation 
Grant from the Standards Trade and 
Development Facility (PPG STDF) 
the project is led by the Asia–Pacific 
Association of Agricultural Research 
Institutions (APAARI) with support from 
the FAO Regional Office for Asia and 
the Pacific, APSA’s Working Group of 
International Trade and Quarantine, 
the Asia and Pacific Plant Protection 
Commission, Crop Life Asia, ISF, ASTA 
and the Mekong- U.S. Partnership for 
Lower Mekong countries (supported by 
USDA Foreign Agriculture Service).

Stand by for more updates soon. 
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https://www.thermofisher.com/sg/en/home/life-science/pcr/real-time-pcr/real-time-pcr-assays/snp-genotyping-taqman-assays.html
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Plant & Seed Epidemiology Going Viral
Decoding the phytosanitary world of emerging plant 
virus_disease epidemics and pandemics
While the prevailing global people 
pandemic continues to dominate 
the airwaves, social media and news 
feeds, a number of global plant 
pandemics and epidemics poses 
an imminent threat to the world’s 
food supply.  Thankfully, plant 
scientists, pathologists, breeders, 
horticulturalists, farmers, seed 
companies and plant protection 
officers are alert and engaged, pooling 
resources to understand, manage and 
mitigate these devastating diseases, 
which inflict billions in losses across 
millions of hectares every year. In this 
article, we’ll bring readers up to speed 
on the terms, concepts and trends 
with regard to the epidemics and 
pandemics, with special focus on the 
Asia-Pacific region.  

Starting with some basic definitions 
and concepts, we should provide clear 
definitions for epidemic and pandemic, 
as these two words are inconsistently 
used in the media and scientific literature, 
depending on context.  

According to a review of Global Plant 
Virus Disease Pandemics and Epidemics, 
which was published earlier this year 
by the University of Western Australia’s 
Institute of Agriculture,[1] a  
plant endemic means “a marked 
increase in the incidence of virus disease 
within a plant population”, while a  
plant pandemic is understood to be “an 
epidemic occurring over a very wide area, 
crossing international boundaries and 
causing severe crop losses consistently”. 

The review — which identified six 
current plant pandemics, and seven 
plant epidemics (see  box on page 
23) – estimated global economic 
impact from both to have been no 
less than US$30 billion annually in 
2014, anticipated to have “escalated 
considerably since then  due to the 
increased scale of global agriculture 
and demand for plant products.” 

Next, epidemiology refers to the study of 
the development and spread of disease 
in populations. To explain most infectious 
diseases – whether in humans or plants 
– most epidemiologists apply principles 
of the “germ theory”[2], which holds that 
microorganisms, known as pathogens 
or "germs" can lead to disease: in other 
words, a causal relationship is presumed 

to exist between pathogens and disease. 
There are numerous biological entities that 
could be considered pathogenic agents, 
including fungi, bacteria, protozoa, worms, 
viruses, viroids and prions. This article will 
focus on viruses and the diseases they are 
linked to.   

Alive on Arrival
The scientific community’s understanding 
of viruses (and even smaller viroids) 
has evolved much throughout the past 
century, and continues to do so. These 
acellular microorganisms, which contain 
either DNA or RNA, have long been 
understood to be nonliving entities due 
to their apparent inability to replicate 
outside of a host. Though, arguments 
can be made that viruses could be 
considered at least “partially alive”, we’ll 
avoid that discussion for now. 

As of October 2020, the International 
Committee on Taxonomy of Viruses 
identified 9,110 virus species in 70 
subgenera of 2,224 genera.[3]
Most common plant viruses are named 
in English, incorporating the name of the 
main or initially-identified host species 
(cucumber, tomato, tobacco, etc.) with 
observable symptoms of the associated 
disease on the affected plant part (‘curly 
top’, ‘brown rugose’, ‘spotted wilt’, 
‘yellow leaf curl’, ‘streak mosaic’, etc.). 
Sometimes, a geographical place name 
is also part of the name (as is the case in 
‘tomato leaf curl New Delhi virus’).
 
Plant viruses are often referred to and 
studied according to their genera, with 
some of the most common being: 
Begomovirus, Potyvirus, Tobamovirus, 
Tritimovirus, Machlomovirus, Potyvirus, 
Tungrovirus, Waikavirus, Nanovirus, 
Potexvirus, Luteovirus, Polerovirus, 
Crinivirus, Ipomovirus, Babuvirus, 
Closterovirus and Orthotospovirus 
(Tospoviruses).  

Germ theory holds that viruses are 
transmitted from plant to plant primarily 
through vectors, or more precisely, plant 
virus vectors, which include various 
types of pollinating or parasitic insects, 
mites, nematodes and fungi. 

One other point to note in this space 
is the broad, interchangeable use of 
the word pest with pathogen, though 
sometimes referring to the plant virus or 
plant disease, depending on the context.   

Disease Reaction-Response
An important aspect of plant disease 
management, especially in the scope of 
plant breeding, is the terminology used to 
categorize crop cultivars based on their 
response or reaction to pests, infection 
and/or disease – or more precisely, the 
degree of resistance and susceptibility. 
 
TheInternational Seed Federation’s 
Vegetable and Ornamental Crops Section 
recommends[4] the following definitions 
for these two terms: 

 • Susceptibility is the inability of a  
  plant variety to restrict the growth  
  and/or development of a specified  
  pest.
 • Resistance is the ability of a plant  
  variety to restrict the growth and/or  
  development of a specified pest  
  and/or the damage it causes  
  when compared to susceptible   
  plant varieties under similar   
  environmental conditions and pest  
  pressure.

Furthermore, seed and plant scientists 
may also consider a cultivar’s Tolerance, 
Vulnerability or Sensitivity to both biotic 
(pathogen) and abiotic (environmental) 
stressors.

List List List
Ask 10 scientists what the most pressing 
or problematic plant viruses are, and you 
may just get 10 different answers. In 2011, 
a survey of plant virologists associated 
with the journal Molecular Plant Pathology 
generated a ‘top ten’ list of plant viruses.
[5] It included (1) Tobacco mosaic virus, 
(2) Tomato spotted wilt virus, (3) Tomato 
yellow leaf curl virus, (4) Cucumber mosaic 
virus, (5) Potato virus Y, (6) Cauliflower 
mosaic virus, (7) African cassava mosaic 
virus, (8) Plum pox virus, (9) Brome 
mosaic virus and (10) Potato virus X. 
While many of the associated diseases 
are still prevalent today, some other 
emerging diseases and their associated 
viral pathogens have ascended to center 
stage. Following in the box on the next 
page are a list major plant epidemics and 
pandemics threatening crop productivity 
around the world, as covered in the 
aforementioned review conducted earlier 
this year by Western Australia University 

(note: the review categorized the first 
seven as major epidemics and the final six 
as pandemics):
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tomato brown rugose fruit disease has affected both 
tomato and pepper (Capsicum spp.) crops in the Middle 
East, Europe, East Asia (China), North Africa 
(Egypt, Sudan), North and South America. 
It is linked to Tomato brown rugose fruit 
virus. Known vectors include contact 
transmission and bee pollinators.
 
cucumber green mottle mosaic disease has affected fruit 
and vegetable cucurbit crops across 
the world. It is linked to Cucumber 
green mottle mosaic virus. 
Known vectors include contact 
transmission and bee pollinators. 

wheat yellow dwarf disease 
has affected wheat crops in 
Europe; the Middle East; South, 
Central and East and Southeast Asia; Oceania; North, Central 
and South America; as well as North and sub-Saharan Africa. 
It is linked to distinct strains of the Barley yellow dwarf virus 
(BYDV), and cereal yellow dwarf virus (CYDV). Known vectors 
include Aphids, especially Rhopalosiphum padi, R. maidis, 
Sitobion avenae and Schizaphis graminium (SGV)
 
wheat streak mosaic disease has affected wheat crops in 
Europe, the Middle East, Central and East Asia, Australasia, 
North and South America, North Africa, sub-Saharan Africa. 
It is linked to wheat streak mosaic virus. Known vectors 
include the Leaf curl mite (Aceria tosichella). 

potato tuber necrotic ringspot disease has affected potato 
crops around the world. It is linked to Potato virus Y (PVY) 
necrogenic R2 variants. Known vectors include several aphid 
species such as Myzus persicae. 

faba bean necrotic yellows disease has affected faba bean 
crops in Europe, North Africa, Horn of Africa, the Middle East 
and Arabia, the Indian subcontinent and Pakistan. It is linked 
to Faba bean necrotic yellows virus. Known vectors include 
several aphid species such as Aphis craccivora, A. fabae and 
Acyrthosiphon pisum.
 
pepino mosaic disease has affected tomato crops in South 
and North America, Europe, the Middle 
East, Africa and East Asia. It is 
linked to Pepino mosaic virus. 
Known vectors include contact 
transmission and bee 
pollinators. 
 
maize lethal necrosis 
disease (MLND), which is 
also called corn lethal necrosis 
disease, has affected maize crops across the Americas, 
Africa and East Asia. It is linked to a mixed infection from a 
virus complex of Maize chlorotic mottle virus (MCMV), with 
sugarcane mosaic virus (SCMV), maize dwarf mosaic virus 

(MDMV) or wheat streak 
mosaic virus (WSMV). 
Known vectors include 
several beetle, thrips and 
aphid species, as well as 
the Eriophyid mite (Aceria tosichella). 
 
rice tungro disease has affected rice crops in Southeast 
Asia, East Asia (China) and the Indian subcontinent, is linked 
to the virus complex of rice tungro bacilliform virus (RTBV), 
and rice tungro spherical virus (RTSV). Known vectors 
include several leafhopper vector species, and Nephotettix 
virescens.
 
sweet potato virus disease has affected sweet potato 
crops in Sub-Saharan Africa, North Africa, the Middle East, 
Southeast Asia, East Asia, and North, Central and South 
America. It is linked to the virus complex of Sweet potato 
chlorotic stunt virus (SPCSV) 
with sweet potato feathery 
mottle virus (SPFMV), 
or sweet potato 
mild mottle 
virus (SPMMV). 
Known vectors 
include whiteflies, 
Bemisia tabaci and 
Trialeurodes abutilonea as well as the aphid 
species of Myzus persicae and Aphis gossypii
 
banana bunchy top disease has affected banana and 
plantain crops in Sub-Saharan and North Africa, the Middle 
East (Iran), Indian subcontinent, Southeast Asia, East Asia 
and Oceania. It is linked to Banana bunchy top virus. Known 
vectors include the aphid Pentalonia nigronervosa. 

citrus tristeza disease has affected several important 
citrus fruit crops in South, Central and North America, 
Sub-Saharan and North Africa, Europe, the Middle East, the 
Indian subcontinent, East Asia, Southeast Asia and Oceania. 
It is linked to Citrus tristeza virus. Known vectors include the 
Aphids Toxoptera citricida and A. gossypii, T. aurantii and A. 
spiraecola. 

plum pox disease has affected several important Prunus 
species of fruit crops, including plums, peaches, apricots 
and nectarines in  Europe, the Middle East, the Indian 
subcontinent, 
East Asia, 
North Africa, 
South and North 
America. It is 
linked to the 
Plum pox virus, 
and known 
vectors include 
aphids, such as 
Myzus persicae.

Beyond this, there are hundreds more plant diseases linked 
to thousands more pathogenic agents of concern – viruses, 
viroids, fungi, bacteria, nematodes alike – which are tracked 
in databases maintained by several organizations such as 
the American Phytopathological Society, the International 
Society of Plant Pathology’s International Committee for the 

Taxonomy of Plant Pathogenic Bacteria, Centre for Agriculture 
and Bioscience International and the International Committee 
for Taxonomy of Viruses, for example. Most public and private 
organizations concerned with breeding, phytosanitary matters, 
and seed R&D and trade maintain their own plant disease 
databases and pest lists. 
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Suffice to say there is a strong need 
for transparency, consistency and 
harmonization of the respective 
nomenclature, references to and 
validation of scientific literature, protocols 
and measures concerning plant 
epidemiology and its implications for 
phytosanitary affairs.

A lot of promising work is being carried 
out by the international seed sector.  

The International Seed Federation’s 
Disease Resistance Terminology 
Working Group in November 2020 
published a list that proposes pathogen 
codes for pests affecting various types 
of vegetable crops. The list, which will 
be reviewed at regular intervals, includes 
scientific and common names, and 
proposed codes (including acronyms) 
of pathogens linked to disease affecting 
dozens of commercially important staple 
vegetable crops, including sweet corn, 
chili pepper, tomato, okras, beans, peas 
and leafy greens, for example. List linked 
in bibliography.[6]

Complementary to this, APSA’s Working 
Group on Disease Resistance 
Terminology, which was formed last 
year under APSA’s Special Interest 
Group for Vegetables and Ornamentals, 
recently compiled a Tropical Disease 
Resistant Nomenclature for Validation list, 
which specifically covers plant diseases 
affecting various types of gourds in Asia. 
The group is currently working on a 
project to establish a validation protocol 
for disease resistance in commercial 

varieties of bitter gourd (see Technical 
Affairs on page 41 for latest update on 
this). Aside from monitoring and tracking 
plant diseases in general, the industry 
is specifically engaged in work to 
conduct, review and validate scientific 
literature concerning the pathogenicity 
of these diseases in seed – with the 
aim of determining and communicating 
whether or not there is scientific basis 
for regulation of the seed. Two important 
resources are worth noting for this: 

For vegetable species, the ISF’s 
Regulated Pest List Initiative, or RPLI, 
features an online searchable database, 
which had 1,148 entries at time of 
press, and which “aims to facilitate 
the harmonization of phytosanitary 
requirements for seed by developing a 
database of information on regulated 
pests of internationally traded seed 
species, based on a scientific assessment 
of whether they are a pest risk and 
the experience of the seed industry in 
managing this risk. For those pests for 
which seed is a pathway or where the 
pathway is not yet conclusively proven, 
the database provides information on 
detection and risk mitigation.”[7] 

The International Seed Testing 
Association or ISTA Pest List, which 
is maintained by the organization's 
Seed Health Committee covers “seed-
borne pests (bacteria, fungi, oomycetes, 
viruses, nematodes) in more than 40 
non-vegetable species from 21 botanical 
families of spermatophytes (seed plants), 
including cereals, legumes, oleaginous 

As of September 21, 2021, 59 countries or territories were actively exchanging ePhytos via the IPPC HUB (including 12 through GeNS); 
11 of these are in the Asia-Pacific: Australia, Fiji, Hong Kong (China), Republic of Korea, Indonesia, Israel, Nepal, New Zealand, Samoa, 
Sri Lanka and Uzbekistan (Fiji, Israel Samoa and Sri Lanka through GeNS);  Furthermore, 24 were in the process of piloting ePhyto 
exchanges (16 through the GeNS) including four in the Asia-Pacific: People’s Republic of China, the Cook Islands,  Myanmar and  Papua 
New Guinea (the latter three through GeNS). Moreover, 18 more have registered but have not commenced exchanging, including 10 in 
the Asia-Pacific: Cambodia, Jordan, Malaysia, Oman, Palau, the Philippines, Singapore, the Solomon Islands, Tonga, Tuvalu (Jordan, 
Oman, Palau, Tonga and Tuvalu via GeNS). Source IPPC ePhyto Solution project website: https://www.ephytoexchange.org/landing/

Exchanging

Testing

Registered

Unregistered

crops, forest trees and fruit trees. It also 
includes a list of pests that were included 
in the last version of the Annotated list 
of seed-borne diseases, but that lack 
evidence of seed-borne status in the 
scientific literature”[8] See bibliography for 
links to both lists. 

Beyond this, APSA’s Standing Committee 
on International Trade & Quarantine, 
together with counterparts in the ISF’s 
Phytosanitary Committee and ISTA’s Seed 
Health Committee, continue to engage 
and maintain active dialogues between 
and amongst seed companies, National 
Plant Protection Organizations (NPPOs) 
and other concerned stakeholders about 
the prevalence of plant pests and their 
implications on the breeding, production 
and movement of seed. 

In recent months, a number of emergency 
phytosanitary measures concerning plant 
pests and affecting seeds have been 
announced. These measures, which have 
been covered in our seed industry news 
coverage of the European Union, Turkey, 
China, Japan, Thailand, New Zealand and 
Australia online,  put increasing emphasis 
on evolving seed testing screening 
technology and diagnostics protocol. In 
Q4, an editorial contribution from one of 
our members, Thermo Fisher Scientific 
will provide some more insight into these 
methods and technologies. 

Meanwhile, be sure to check out the latest 
seed industry news and phytosanitary 
updates on apsaseed.org  

https://www.ephytoexchange.org/landing/
http://apsaseed.org


ASIAN SEED − 25

http://www.kosaseed.or.kr/
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In the Q2 issue, we looked 
at various trends and trade 
impacts on the trade of 
vegetable sowing seeds (HS 
120991) to and from Asia Pacific 
countries and territories, 
leading up and into the global 
pandemic of 2020.

In this installment, we do the same for 
the sowing seeds of two staple food 
crops central to the region’s food 
security: maize and wheat.  The data 
which we have reviewed, analyzed 
and prepared for APSA members, 
tells a number of interesting stories. 
Here we highlight some noteworthy 
and peculiar trends that we’ve 
spotted in terms of both the volume 
(quantity) and value of these types 
of seed. Some of the trends may 
be directly linked to food-security 
policies and demand spurred or 
hindered by Covid-19, or more 
precisely, the associated measures 
and policies, especially those that 
have affected international supply-
chains, which have been covered 
in depth in this publication the past 
year and a half. However, one should 
be careful to differentiate between 
causation and correlation, and other 
contributing factors should also be 
taken into consideration, especially 
with respect to established trends in 
productivity and emergence of new 

Wheat and maize sowing seed trade trends

Figure 1: Outflows of both maize and wheat sowing seeds have been slowing down since early 2019, a trend 
that appears to stabilize leading into the global pandemic, as reflected in both quantities (left axis, lines), and the 
corresponding values (right axis, columns) of declared consignments.  Import figures during this period, however, reflect 
rising demand for the seed of these staple crops, as shown in Figure 2 on the next page. 

pests, which have also been, and will 
continue to be covered thoroughly 
in this publication. (See end info and 
disclaimer for more details about the 
dataset.)

Following an anomalous spike in the 
import of maize seed demand in Q4-
2019 (see figure 2), robust demand 
for this type of seed was sustained 
in 2020, even as at least 10 usual 
importers of maize seed — Nepal, 
Tajikistan, Bhutan, Bahrain, Fiji, 
Qatar,  Yemen, Timor-Leste,  Samoa 
and Kiribati – did not record any 
respective imports in 2020.  Another 
noticeable trend is strong demand for 
wheat seeds from Q2-2019 to Q3-
2020, which is reflected in both value 
(blue columns) and volume (red line), 
although said demand tapered off in 
the final quarter of 2020. More insight 
in wheat section below. 

Q4-2019 Spike? 
A strong anomaly in the volume of 
maize seed imports (left axis, brown 
line in figure 2 on top of page 27) 
during the final quarter of 2019 is 
shown by cumulative imports spiking 
to an unprecedented 3.57 million 
tonnes. If valid, this would represent 
a nearly 9-fold increase over the 
region’s previous 11-qaurter baseline 
mean of 358,512 tonnes. And though 

13 of the 23 top-importing countries 
in the region during that quarter – 
Pakistan, Malaysia, New Zealand, 
UAE, Nepal, Sri Lanka, Bangladesh, 
Australia, Afghanistan, Lebanon, 
China, Jordan and Brunei – all 
recorded significant increases in the 
quantity of maize seeds imported, an 
overwhelming majority of that seed 
was imported by Pakistan (2.9 million 
tonnes or 82%) and Malaysia (596,184 
t or 17%), together representing 
99% of all of the region’s maize seed 
imports during that quarter.  While 
Malaysia’s maize seed imports in 
Q4-2019 were double its quarterly 
baseline of 300,864 t, Pakistan’s 
respective spike equates to a 506-
fold (50,634%) surge, which has a 
strong skewing effect on the overall 
regional trend line.  Also to be noted 
is that this extreme anomaly was not 
reflected in the value of maize seed 
imports during the corresponding 
period, even though said values 
in Q4-2019 and Q1-2020 tested 
quarterly ceilings of around $173.32 
and $173.14 million, respectively. 

Said figures for Malaysia and Pakistan 
could not be corroborated through 
available mirror data, and such 
discrepancies are presumably due 
to the inconsistency of Harmonized 
System (HS) code declarations 
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Figure 2: Maize and Wheat trade trends in the Asia Pacific region, by volume (left axis and lines) and value (right axis and columns).

between exporting and importing 
countries. It appears that a significant 
quantity of consignments supplied 
from the Americas (exported from 
Brazil or the US, for example) were 
initially declared using HS 100590 
(Maize: excluding seed for sowing) but 
declared as sowing seed (HS 100510) 
upon import, which could explain 
some, but not all of the discrepancies 
in the dataset. 

Another factor to consider in 
determining whether reported figures 
are plausible is the (expected) national 
seeding requirement. According to 
the Pakistan Bureau of Statistics, for 
example, maize was sown across 
approximately 14 million hectares 

during the 2019-2020 season; the 
projection for the 2020-2021 sowing 
season is similar[1]. Based on the 
Pakistan Agricultural Research Council 
seeding recommendation of 30kg per 
hectare[2], the total seed requirement 
would be expected to be 420,000 
tonnes (though the actual requirement 
may be lower or higher depending 
on the quality of seeds). While 2.9 
million tonnes (as reportedly imported 
in 2019) may seem excessive for that 
given year, it should also be noted 
that in the four years prior to 2019, 
Pakistan imported between 10,329 to 
27,639 tonnes of maize seed per year, 
which would have been insufficient to 
meet reported sowing targets without 
drawing from local stocks. Pakistan 

has projected that it will harvest 8.46 
million tonnes of maize in 2020-2021, 
which is presumably for both its 
consumption and sowing needs. In the 
case of Malaysia, however, available 
planting and export figures do not 
explain the country’s high demand for 
imported maize sowing seed in recent 
seasons.  According to the OECD[3], 
maize was sown on approximately 
12,000 hectares in Malaysia in 2019, 
with output projected at 85,000 
tonnes. 2020 projections are similar. 
*See further endnotes.

Following on the next page are more 
import and export trends for the seed 
of maize, by country, as well as for 
wheat by category. 
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Figures 3 & 4: Asia-Pacific country maize seed imports by volume (left table: tonnes) and value (right table: US$ million).

2015-2019 Baseline 2020
India 40.64 682.75 1580.18
Iraq 2,038.59 12,931.35 534.33
Viet Nam 10,388.47 57,055.11 449.22
Thailand 565.75 1,564.53 176.54

Uzbekistan 616.55 1,693.43 174.66
Turkey 3,325.20 6,976.81 109.82
Azerbaijan 633.94 1,197.07 88.83
Syria 506.72 784.26 54.77
Kazakhstan 1,252.56 1,844.56 47.26
Laos 393.32 574.07 45.96
Cambodia 1,158.09 1,635.84 41.25
Malaysia 1,356,127.11 1,774,653.10 30.86
Israel 181.39 209.90 15.71
Kyrgyzstan 531.50 608.48 14.48
Australia 759.38 837.36 10.27
New Zealand 68,387.12 75,084.89 9.79
Sri Lanka 2,059.87 2,054.89 -0.24

South Korea 317.97 300.62 -5.46
all APSA 2,133,494.13 1,982,265.08 -7.09
Japan 2,051.00 1,811.00 -11.70
China 314.55 240.97 -23.39
Myanmar 7,660.86 5,380.32 -29.77
Georgia 1,320.72 815.20 -38.28
Iran 2,443.97 1,361.68 -44.28
other 5,004.44 1,478.89 -70.45
Philippines 40,133.75 7,881.07 -80.36
Bangladesh 8,321.80 500.41 -93.99
Pakistan 601,339.65 22,021.42 -96.34
Saudi Arabia 487.27 13.15 -97.30
Indonesia 1,709.80 25.34 -98.52
United Arab Emirates 13,422.15 46.60 -99.65

Importers Maize Seed Imports (Tonnes) Change (%)
2015-2019 Baseline 2020

India 0.20 1.46 631.27
Iraq 1.88 6.17 227.72
Uzbekistan 1.50 4.14 176.60
Thailand 1.52 3.76 147.66

Azerbaijan 2.08 4.36 109.79
Turkey 16.78 29.69 76.93
Kyrgyzstan 1.04 1.71 65.03
Cambodia 3.01 4.72 56.64
Laos 0.87 1.26 45.01
Kazakhstan 3.31 4.79 44.86
Sri Lanka 3.00 4.20 39.80
Syria 1.52 2.09 36.95
Malaysia 276.07 352.09 27.54
Pakistan 53.44 64.58 20.85
Viet Nam 23.09 27.02 17.03
all APSA 516.82 604.36 16.94
New Zealand 18.09 20.84 15.22

South Korea 4.70 4.70 -0.03
Georgia 2.60 2.59 -0.38
Myanmar 16.85 15.54 -7.78
Japan 12.35 11.35 -8.09
Australia 1.63 1.47 -9.67
China 3.88 3.42 -11.67
Philippines 27.80 20.66 -25.68
Iran 7.33 4.90 -33.24
Israel 1.86 1.13 -39.41
Bangladesh 14.34 1.41 -90.15
Saudi Arabia 1.72 0.10 -94.49
Indonesia 4.81 0.11 -97.73
United Arab Emirates 2.54 0.03 -98.94
Other 7.01 4.06 -42.04

Importers Maize Seed Imports (US$ Million) Change (%)
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Maize Seed imports rise
The cumulative value of maize seed 
imports by all APSA-region countries 
in 2020 was $604.36 million, which is 
nearly 17% higher than the region’s 
five-year annual baseline of $516.8mn. 
In contrast, the region imported 
1.98 million tonnes of this type of 
sowing seed, which is 7% shy of its 
2017-2019 annual baseline of 2.13 
mn tonnes. Several leading maize 
seed importers in the region logged 
significant import increases in 2020, 
with highest growth recorded by India 
(+6.3-fold in value and +15.8-fold 
in volume), Iraq (+2.2 fold in value, 
+5.3-fold in volume), Uzbekistan (+1.7 
fold in both value and volume) and 
Thailand (+1.4 fold in value and +1.7-
fold in volume).  Malaysia was by far 
the region’s leading importer of this 
commodity, and thus main contributor 
to the regional trendline, logging 
imports that were 27% and 30% 

higher than its respective 2017-2019 
baselines. Other leading importers 
of maize seed include Pakistan, New 
Zealand and Turkey. 

Maize Seed exports fall
The cumulative value of maize seed 
exports from APSA-region countries 
in 2020 was $132 million, which is 
20% short of its previous 5-year 
annual baseline of $165mn. Reduction 
in the quantities was nearly halved, 
falling to 73,882 tonnes, 47% below 
the baseline of 140,300 t. This drop 
is largely attributed to sharp cuts in 
export consignments from several 
key exporters such as India, New 
Zealand, Australia, Singapore and 
Malaysia, in addition to 11 maize 
seed supplying countries that did 
not report exporting any quantity in 
2020, including Azerbaijan, Bahrain, 
Bangladesh, Brunei Darussalam, 
Iran, Israel, Japan, Jordan, Kuwait, 

Nepal and Saudi Arabia. A handful of 
countries bucked the trend with robust 
growth. The region’s leading exporters 
of this type of seed in 2020 were 
Thailand and Turkey. Turkey achieved 
the highest volume of 26,382.09 t, 
nearly double its baseline of 13,316 t, 
followed by Thailand, whose 25,621 
t of exported seed equates to a 13% 
increase on its respective baseline of 
22,672 t. Nonetheless, the exported 
Thai consignments topped in value, 
worth $67.8mn (+11.5%), compared 
to Turkey’s $36.93 (+24%) worth of 
consignments. The Philippines was the 
regional leader for export growth in 
terms of both value and volume:  
The quantity of its maize seed exports 
increased by a factor of three, to 
1,721.73 tonnes from a baseline of 
435.75 t; these consignments were 
valued at $ 4.63mn, which is 146% 
higher than its value baseline of 
$1.88mn, while Viet Nam and Myanmar 

2015-2019 Baseline 2020
Philippines 435.75 1,721.73 295.11
Turkey 13,316.34 26,382.09 98.12
Viet Nam 1,491.94 2,352.37 57.67
China 555.30 843.61 51.92
Thailand 22,672.45 25,620.64 13.00
Pakistan 8,649.98 4,726.65 -45.36
all APSA 140,299.96 73,882.41 -47.34
New Zealand 2,589.12 979.76 -62.16
India 48,195.28 3,282.32 -93.19
Australia 20,707.00 309.00 -98.51
Singapore 14,233.00 5.00 -99.96
other 7,453.80 7,659.25 2.76

Exporters Maize Seed Exports (Tonnes) Change (%) 2015-2019 Baseline 2020
Philippines 1.88 4.63 146.04
China 2.11 3.89 84.26
Turkey 29.63 36.93 24.62
Viet Nam 3.94 4.78 21.22
Thailand 60.79 67.80 11.53
all APSA 165.04 132.09 -19.97
Pakistan 1.87 0.85 -54.55
New Zealand 13.89 2.89 -79.17
Australia 7.90 1.34 -83.02
India 36.93 4.74 -87.18
Singapore 2.43 0.07 -97.08
other 3.67 4.18 13.94

Change (%)Exporters Maize Seed Exports (US$ Million)

Figures 5 & 6: Asia-Pacific country maize seed exports by volume (left table: tonnes) and value (right table: US$ million). 
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Figure 7:  Asia-Pacific country trade trends for two categories of wheat seed: common/meslin seed, and durum seed. 
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also had strong export growth 
(*countries with less than $1 million 
in exports omitted from table, but 
included in full dataset, see end info). 

Wheat Seed trade trends 
Wheat seed for sowing can be 
classified into two main Harmonized 
System trade categories: 100191: 
Seed of wheat and meslin, for 
sowing (excluding durum) is for 

seeds of common wheat, or bread 
wheat (Triticum aestivum) as well as 
meslin, which is a mixture of common 
wheat and the closely-related rye 
(Secale cereale), generally sown and 
harvested together, but classified as 
wheat. Moreover, there is 100111: 
Durum wheat seed for sowing. Durum 
(Triticum durum or Triticum turgidum 
subsp. durum) is a hard type of wheat 
that is preferred for making pastas 

*Disclaimer and End-Info Notes
This report covers trade trends for countries and territories in Asia and Oceania, including Afghanistan, Armenia, 
Australia,  Azerbaijan, Bahrain, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, China (Chinese Taipei and 
Hong Kong, China) Fiji, Georgia,  India, Indonesia, Iran, Iraq, Israel, Japan, Jordan, Kazakhstan, Kiribati, DPR 
Korea, Republic of Korea, Kuwait, Kyrgyzstan, Laos, Lebanon, Malaysia, Maldives, Mongolia, Myanmar, Nepal, 
New Caledonia, New Zealand, Oman, Pakistan, Palau, Palestine, Papua New Guinea, Philippines, Qatar, Samoa, 
Saudi Arabia, Singapore, Soloman Islands, Sri Lanka, Syria, Tajikistan, Thailand, Timor-Leste, Turkey, Turkmenistan, 
United Arab Emirates, Uzbekistan and Viet Nam. This data is not official and APSA cannot confirm or guarantee 
its accuracy. The data was queried using the Trade Map tool of the International Trade Centre UNCTAD/WTO 
(ITC, which sources data from national customs authorities. This report and the corresponding datasets cite both 
direct and mirror data as reported to and by the WTO. Where available, the corresponding direct figure from the 
national statistics authority is cited. In many cases for this focus period, direct data had yet to be reported, and a 
corresponding mirror figure – that reported by other trading partners to the WTO – is cited in lieu. While there is no 
guarantee of the accuracy of both direct and mirror sources, one has to always consider the possibility of under- 
and/or over-reporting in consignment declarations, including for both values and quantities. 

Country-by-country import and export figures and tables for all types of wheat and maize seed can be accessed by 
APSA members via our online membership portal, via web.apsaseed.org/member/documents/market-data (login 
required). To report error or redundancies, please email steven@apsaseed.org

and macaroni. Figure 7 at the bottom 
of the previous page contrasts a 
clear down-trend in the region for the 
export of both categories of wheat 
seed, with a strong uptrend in the 
import of common wheat and meslin 
seeds, culminating with another stark 
contrast between 2020 and 2017, 
when the region changed from a net 
exporter of common wheat seed to a 
net importer. 

https://www.ptchronos.com/products/bag-packaging-equipment/open-mouth-bagging-equipment/compact-open-mouth-bagging-system
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The world and the way business is 
conducted in it continue to transform at 
a rapid pace. In the preceding months, 
there have been new and amended 
legislations, rules, regulations and/
or measures announced, deliberated, 
imposed, enacted and/or ratified in 
several countries and territories in the 
Asia-Pacific, which directly or indirectly 
affect the rights for and production, 
movement and trade of sowing seeds 
and other germplasm resources. 
Following is a recap of some of these, 
including in China, Chinese Taipei, 
South Korea, Japan, New Zealand, 
Turkey, Pakistan and Viet Nam. 

China
New ToBRFV measures for tomato 
and pepper seed imports: From 
September 20, stricter ToBRFV 
phytosanitary measures will apply to 
tomato and pepper (Capsicum spp.) 
seeds imported into China. The General 
Administration of Customs of the 
People’s Republic of China on July 16 
informed its trading partners via the 
World Trade Organization’s Committee 
on Sanitary and Phytosanitary Measures 
notification[1] mechanism (G/SPS/N/
CHN/1223), mandating that: “Solanum 
lycopersicum L. and Capsicum spp. 
seeds exported to China come from 
ToBRFV pest–free areas established 
according to ISPM No. 4 and officially 
recognized . . . “ OR  “2.  According to 
the official investigation, ToBRFV did not 
occur in the planting areas and in the 
growing period of Solanum lycopersicum 
L. and Capsicum spp. seeds exported 
to China. For bulk goods, at least 3,000 
representative Solanum lycopersicum 
L. or Capsicum spp. seed samples (at 
least 10% for small bulk goods) were 
taken before export, and the seeds 
were detected by RT-PCR or real-time 
fluorescence RT-PCR for ToBRFV, and 
the results showed that they did not carry 
ToBRFV. In the additional statement of 
the phytosanitary certificate, it shall be 
stated that "the official investigation on 
ToBRFV has been conducted during the 
growing period, and ToBRFV has not 
occurred in the planting area. Before 
export, the seeds were detected by RT 
PCR or real-time fluorescence RT-PCR 
and the results showed that they did not 
carry ToBRFV"

Based on opinions and suggestions 
from its members and stakeholders, the 
China National Seed Trade Association 
(CNSTA) on August 10 relayed key talking 
points to the General Administration of 
Customs of the People's Republic of 
China. While expressing understanding 

Seed regulatory news, trends and developments
of the need to mitigate risk, seed 
companies expressed concern for the 
impact that additional paperwork and 
testing requirements would have on 
trade, considering the transnational 
nature of seed movements. Aside from 
seeking some flexibility and guidance 
during the transitional period, clarity was 
sought on certain terms and definitions, 
for example, “official recognized 
ToBRFV pest–free areas".  In its own 
letter dated 23 August, APSA reiterated 
some of these points, urging the regime 
to minimize testing and inspection 
redundancies while prescribing protocols 
prescribed in the respective International 
Sanitary and Phytosanitary Measures — 
especially ISPM 38. 

In related news, China has established 
a national electronic certification 
system and is in the process of making 
it compatible with the phytosanitary 
electronic certification (ePhyto) solution 
of the International Plant Protection 
Commission or IPPC. According to a 
September 2 article by the IPPC[2], the 
Chinese plant quarantine department 
is addressing challenges related to the 
actual delivery of electronic certificates, 
“due to the difference between the SPS 
version used in China's system and the 
network port version of other countries.” 
China's participation will be a big leap 
for the IPPC ePhyto solution, not only in 
ensuring compliance with International 
Standard for Phytosanitary Measures, 
but also for the “WTO agreement 
on trade facilitation 7.9 And the key 
components of Article 10.1”. 

Moreover, Asian Seed has learned 
from both CNSTA and the China 
Seed Association of other important 
developments in recent months: 

In July, President Xi Jinping stressed 
efforts to promote the vitalization of the 
seed industry, which was followed by a 
meeting in late August, when Chinese 
vice premier Hu Chunhua called for solid 
efforts to fully implement the action plan 
on vitalizing the seed industry to ensure 
the country’s food security and initiative 
in agricultural modernization. “Seeds are 
the source of agricultural production, and 
China has made significant progress in 
developing its seed industry in recent 
years. However, the development 
foundation of the seed industry is still 
not solid. China would accelerate the 
cultivation of several superior species and 
continue to strengthen basic research 
and make breakthroughs in cutting-
edge technologies”, Hu  said, before 
calling for “nurturing a batch of modern 
seed companies with competitiveness, 
increasing the steady supply of improved 
seed varieties, and improving the legal 
system for the seed market.”  
 
Moreover, CSA in September referenced 
an article about China’s Minister of 
Agriculture and Rural Affairs Tang 
Renjian published an article about 
promoting seed industry vitalization, 
which noted that the seed industry will 
be promoted through the comprehensive 
strengthening of the protection and 
utilization of germplasm resources; 
vigorous promotion of the innovation 
of seed industry; breakthroughs in 
cutting-edge technologies; support 
for the development of superior 
seed enterprises; development and 
improvement of seed industry bases; 
and the severe crackdown on illegal 
activities.

Seed Law Amendment submitted: On 
August 17, a draft amendment to China’s 
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Seed Law that aims to strengthen the 
scope of Intellectual Property Rights 
protection was submitted at the 30th 
meeting of the Standing Committee of 
the 13th National People's Congress in 
Beijing. Aside from extending the scope 
of IPR protection to include all aspects 
of seed production — from breeding to 
sales and storage — the amendment 
also includes a provision to recognize 
Essentially Derived Varieties (EDV) in 
accordance with the 1991 Act of the 
UPOV Convention. Moreover, there 
is stipulation for increased punitive 
damages for infringement, as well as 
stricter phytosanitary measures for 
seed production of species regulated as 
quarantine pests. China’s Seed Law was 
last revised in 2015 and incorporates a 
2013 plant variety protection regulation. 
China became a member of UPOV in 
1999, and currently adheres to the 1978 
convention. An unofficial translation 
of the draft has been published by 
the United States Department of 
Agriculture[3] 
 
In September, representatives of several 
international seed industry organizations 
— representing the interests of 
thousands of companies active in 
research, breeding, production and 
marketing of agricultural, horticultural, 
ornamental and fruit plant varieties — 
jointly contributed to a response to 
Chinese regulators as part of the public 
consultation process. In the response, 
submitted on behalf of the International 
Seed Federation, CIOPORA, Crop Life 
International, Euroseeds, the Asia and 
Pacific Seed Alliance,  the African Seed 
Trade Association and Seed Association 
of the Americas, the recognition of EDVs 
was praised and, clarification and revision 
was requested on a number of articles to 
be consistent with various international 
practices and regimes, especially those 
concerning plant breeders rights.
 
Chinese Taipei
Following is an update from Taiwan 
Seed Society (TSS) and Taiwan Seed 
Improvement and Propagation Station 
(TSIPS) on the status of Plant Breeders’ 
Right in Chinese Taipei, which covers 
PBR legislation and implementation, 
international PBR efforts and the 
development of an image identification 
system for phalaenopsis varieties. 
 
PBR legislation and implementation:  
Chinese Taipei amended “The Plant Seed 
Act” in 2005 to be “The Plant Variety 
and Seed Act”. Referencing norms and 
methodologies of the International Union 
for the Protection of New Varieties of Plants 
(UPOV) and “The Plant Variety Protection 
and Seed Act” of Japan — the new act 
ensured more comprehensive regulations 

on plant variety protection, enabling PBR 
applications for every crop. 

To be eligible for protection, the new 
variety must be shown to be novel, 
distinct, uniform, and stable (DUS) 
according to Article 12 of the Act. 
Therefore, the organization of Plant Variety 
Protection in Chinese Taipei is determined 
by The Council of Agriculture (COA), the 
governing authority. The organization 
is composed of a subordinate agency, 
a research organization for performing 
DUS examination, and the Plant Variety 
Evaluation Committee for review and 
approval of plant variety characteristics 
based on Articles 20 and 33 of the Act. 
Finally, the COA issues a Plant Breeder 
Right (PBR) certificate and protects its 
plant variety right in accordance with     
the law.

The propagation sector for Phalaenopsis, 
a popular ornamental orchid, has 
accumulated considerable expertise 
in breeding and culture techniques. 
At present, Phalaenopsis is exported 
to Japan, the US, the EU and the UK. 
In 2020, the value of Phalaenopsis 
exports was US$ 176 million, according 
to Customs Administration, Ministry 
of Finance. To qualify for these 
exclusive rights of Phalaenopsis, 
TSIPS was assigned by the COA as the 
examination institute to develop DUS 
testing guidelines according to “The 
Regulations Governing the Appointment 
or Entrustment’’. From 2003 to 2020 
in Chinese Taipei, a total of 1,363 PBR 
applications for Phalaenopsis varieties 
were submitted, accounting for 53.3% of 
the total cases (Fig. 2.) 

International PBR efforts: In international 
cooperation for mutual recognition and 
protection of PBR, TSIPS has conducted 
harmonization in DUS testing techniques 
and the administration of fieldwork 
and activities to promote PBR, working 

with experts from the US, Japan, South 
Korea, Israel, Australia, New Zealand, 
and Naktuinbouw since 2018. 

For example, the Netherlands’ 
Phalaenopsis DUS testing authority 
recognized DUS reports mutually in 2018, 
shortened time and the cost of Chinese 
Taipei’s varieties applicant in the EU 
and in 2019 accepted Chinese Taipei’s 
national Phalaenopsis testing guidelines 
for 108 characteristics, including 
39 distinctive characters for variety 
protection. 

Chinese Taipei is the first non-EU territory 
to apply for PVP for Phalaenopsis and 
has the most applications in the EU (not 
counting EU member countries), and 
this is linked to a mutual recognition 
agreement signed by COA and CPVO 
(EU) on April 26, 2019.

In recent years, TSIPS has followed the 
‘’New Southbound Policy’’ to deepen 
the connection with Southeast Asian 
countries such as Indonesia, Thailand 
and Vietnam in a mutual recognition 
agreement of DUS testing technique 
and reports. The program is running 
alongside a bilateral agreement for DUS 
testing reports of PVP with Vietnam, and 
it is hoped that this will lead to mutual 
recognition in these Southeast Asian 
countries for DUS testing reports for 
Phalaenopsis and other crop species in 
near future.

Development of Phalaenopsis 
image identification system: Due to 
Phalaenopsis hybrids with different sizes, 
shapes and colors of flowers, databases 
of Phalaenopsis hybrids need to be 
established to cope with new variety 
testing related works. In order to perform 
Phalaenopsis variety databases, TSIPS 
has developed the Phalaenopsis Image 
Identification System (PIIS) that utilizes 
artificial Intelligence (AI) to map the 

Fig. 2 Applications for all crop species and Phalaenopsis plant variety rights from 
2003 to 2020 in Chinese Taipei. Source: Website of Plant Variety Protection Systems 
(https://newplant.afa.gov.tw/).
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South Korea
Amendment to deregulate  
‘low–risk LMOs’
Korean regulators in August concluded 
consultation for the  draft partial 
amendment of the Transboundary 
Movement, etc. of Living Modified 
Organisms Act. The proposed 
amendments, announced in May by 
the Korean Ministry of Trade, Industry 
and Energy and revealed through an 
official notification to the World Trade 
Organization, cover several important 
provisions concerning certain gene-
edited organisms and microorganisms, 
and which are covered in a 30-page 
document in Korean uploaded to the 
WTO website[4].

The current Act[5]. which was 
promulgated in 2001 and last amended 

in 2017, defines “living organism” as “any 
biological entity capable of transferring 
or replicating genetic material (including 
sterile organisms, viruses, and viroids)”, 
and "living modified organism" or LMO 
as “any living organism that possesses 
a novel combination of genetic material 
obtained through the use of each of 
the following modern biotechnology: (a) 
Techniques that artificially recombine 
genes or directly inject nucleic acids 
comprising a gene into cells or organelles, 
and (b)Techniques that are the fusion of 
cells beyond the taxonomic family.”

According to the aforementioned WTO 
Notification, the main context of the 
amendments are as follows: 

 1. Through the introduction of the  
  Preliminary Review System, low-risk  
  LMOs in which foreign gene has  
  not been introduced to the final  
  product shall be exempted from  
  risk review and approval on the  
  import, production and contained  
  use;
 2. Under the current law, LMOs  
  (including animals, plants, and   
  microorganisms) that have  
  introduced drug-resistant genes  
  must obtain approval when they  
  are imported and developed. In the  
  amendment, the scope of approval  
  has been reduced from living  
  organisms to living microorganisms;
 3. The provision on the establishment  
  and operation of confined field trial  
  areas was created and the confined  
  field trial areas shall be separately  
  managed from research facilities to  
  unify the management system.

It was reported in Korean media that 
some civic and scientific groups had 

raised concerns about definitions with 
respect to new breeding techniques. At 
a public hearing held earlier this month 
at the Korean Chamber of Commerce 
and Industry in Jung-gu, Seoul, it was 
clarified[6] non-transgenic gene-edited 
organisms would be exempted to the 
preliminary risk-review system as they 
were considered low-risk, but transgenic 
organisms would still be subject to the 
risk review. 

Japan 
Amended Act strengthens Breeders 
Rights for Japanese varieties
Seed IP and Plant Breeders Rights 
have been strengthened for breeders, 
and specifically the holders of plant 
variety rights (PVR) in Japan, thanks 
to the amendment of the Plant Variety 
Protection and Seed Act, which came 
into force on April 1 this year[7].

Approved by the Japanese Diet on 
December 2, 2020, the legislation was 
amended to curb the unauthorized 
outflow of protected seeds and seedlings 
following wide reports that reproductive 
material of popular Japanese fruit 
varieties was being smuggled to 
neighboring countries, where it could be 
propagated and marketed without benefit 
going back to the original PVR holders.

Closing this loophole in the original Act, 
which was promulgated in 1998, the 
amended Act now makes it possible for 
PVR holders to take action against the 
unauthorized or unintentional outflow of 
registered varieties.

According to Article 67 of the Act, “Any 
person who has infringed on a breeder's 
right or an exclusive exploitation license 
is subject to imprisonment for not more 
than ten years or to a fine of not more 
than 10,000,000 yen, or combination 
thereof.” Violating corporations, likewise, 
can be held liable for up to 300 million 
yen in fines, according to Article 73.
Moreover, PVR holders can now 
specifically designate authorized 
growing areas and restrict certain export 
destinations in their licensing terms, 
which can be notified during the initial 
PVR application, or after the PVR has 
been granted.

The new law also requires authorization 
from breeder's right holders for the 
self-propagation of protected seeds and 
seedlings, though the respective approval 
system is expected to be implemented 
by April 1, 2022.

Other important changes include 
statutory presumption of characteristics 
of PVR-protected varieties in the 
enforcement of PVRs, the introduction 

characteristics of varieties for assisting 
Phalaenopsis DUS testing (Fig.6) 
since 2019. In the near future, the new 
databases will be accessible not only 
through TSIPS internal systems, but 
through UPOV databases as well. 

Further prospects: Chinese Taipei has 
gained remarkable results in PBR since 
implementing “The Plant Variety and 
Seed Act”. In order to build an effective 
PBR in Chinese Taipei, innovations in 
PBR can be further strengthened by 
developing new DUS testing techniques, 
such as molecular tools, and a digital 
auxiliary testing system to improve the 
efficiency of the tests. Meanwhile, it 
is necessary to promote international 
cooperation agreements on intellectual 
property rights protection and encourage 
the development of new crop varieties 
that can be distributed to domestic 
farmers and the world.

Fig. 6 TSIPS began developing the PIIS in 2009 and strengthened AI image 
identification system in 2019 of Phalaenopsis.
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New Zealand 
Bill to amend New Zealand PVR Act 
A bill to amend New Zealand’s 1987 Plant Variety Rights Act is 
under review by the New Zealand parliament. At time of press, the 
status of the bill, which was submitted to parliament in May and 
open to consultation through to August 25, was listed as ‘viewing 
now’ on the New Zealand legislation website[9]. 
 
Proposed regulations for the bill  “mostly address procedural 
issues relating to matters such as applications for, and 
examination of, proposed new varieties; time limits for paying 
fees, and providing information and propagating material; 
compulsory licences; and hearings.” 
 
The new Bill will replace the Plant Variety Rights Act 1987 
modernizing the regime with provisions that ensure New Zealand 
fulfills its obligations under the Treaty of Waitangi  as well as the 
Comprehensive and Progressive Agreement for Trans-Pacific 
Partnership (CPTPP). 
 
According to the New Zealand Grain and Seed Trade Association 
(NZGSTA), the Bill implements these provisions by:
 
 • Extending the term of protection for woody plants to 25   
  years (the minimum required by UPOV 91) while retaining   
  the term of 20 years for other species:
 • Extending the rights to harvested material only when the 
  rights holder has not had a reasonable opportunity to   
  assert their rights in relation to the propagating material   
  from which it is derived:
 • Exempting farm-saved seed (the seed that farmers save   
  from one season’s crop to plant the next season’s crop)   
  from coverage of a PVR (while providing that regulations   
  may limit this exemption in the future):
 • Defining an EDV as a variety that does not exhibit any 
  important (as opposed to cosmetic) features that    
  differentiate it from the initial variety it was derived from. 

A consultation document concerning proposed regulations also 
seeks feedback on the proposed list of ‘non-indigenous species 
of significance’.

On June 28, ISF, CIOPORA, Crop Life International, APSA, AFSTA 
and NZGSTA submitted a letter to New Zealand regulators to 
express some concerns on behalf of the international seed 

industry. Among them include the bill’s proposed definition 
(Section 7)  which “suggests a very narrow scope of the EDV 
concept, inter alia by indicating that one modification of an 
important feature will lead to the new variety being out of the 
scope of the EDV concept. Further uncertainty is created through 
a lack of identification of what will be considered cosmetic or 
important features, how they will be determined for each species, 
Initial Variety, and EDV and who will make this determination. This 
would greatly endanger the breeding incentive and could possibly 
lead to a diminution of biodiversity, breeding effort, and eventually 
resulting in fewer choices available for the users of varieties 
and undermining innovation across the whole agriculture and 
horticultural sector in New Zealand . . .” 

The letter goes on to suggest that “dismissing the value and a 
need for enforcement of the EDV Principle would disincentivize the 
continuing and considerable investment in global breeding efforts.” 

See bibliography for link to bill and previous versions of the act. 
Specific inquiries or comments about the bill can be addressed to 
NZGSTA through their website: nzgsta.co.nz.

Turkey
Emergency phyto measures for tomato & pepper seed 
imports update
Turkey’s General Directorate of Food and Control of the Ministry 
of Agriculture and Forestry on September 14 announced an 
update to new phytosanitary import requirements previously 
announced for seeds of tomato, pepper and pumpkin. 
According to the latest notification made through the World 
Trade Organization’s Committee on Sanitary and Phytosanitary 
Measures (G/SPS/N/TUR/119/Add.1) on September 14[10], 
“The Ministry of Agriculture and Forestry has amended import 
requirements for tomato (Solanum lycopersicum), pepper 
(Capsicum spp.) and pumpkin seeds (Cucurbita pepo) from all 

of fees for DUS testing in the application process, and the 
protection of licensees against the subsequent transfer of 
PVRs.

New Japan emergency measures fo PSTVd: From September 
30, 2021, Japan’s Ministry of Agriculture, Forestry and Fisheries 
(MAFF) requires the National Plant Protection Organizations 
(NPPO) of four exporting countries to certify that seeds and 
other live material of certain plants are free from Potato spindle 
tuber viroid (PSTVd), which “is one of the most serious pests 
for Japan.” The latest notification made through the World 
Trade Organization’s Committee on Sanitary and Phytosanitary 
Measures (G/SPS/N/JPN/864)[8] specifically mandates 
requirements for the seeds of various types of pepper, tomato, 
potato and petunias — as well as “plants and plant parts being 
capable of planting for cultivation (excluding seed and fruit) 
of various more types of plants” that originate in Kazakhstan, 
Kenya, Pakistan or Uganda. Requirements include testing 
samples using “an appropriate genetic method such as RT-
PCR assay” in addition to making an additional declaration that 
"Fulfills item 24 of the Annexed Table 2-2 of the Ordinance for 
Enforcement of the Plant Protection Act (MAF Ordinance No. 
73/1950)." full requirement details linked in bibliography. 

https://condorseed.com/
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countries into Turkey and notified these 
measures through G/SPS/N/TUR/119[11]. 
. .” The initial (August 10) notification 
stipulated that the measures were to 
be effective from 15 September, and 
required for an additional declaration to 
be made on the Phytosanitary Certificate 
about the seeds’ origin, whether or not 
the production area is known to have a 
presence of certain pathogens, in addition 
to requiring an RT-PCR assay certifying 
the seeds as free from those pathogens. 
Five pathogens of concern for tomato 
seeds are Tomato mottle mosaic virus 
(ToMMV), Tomato apical stunt viroid 
(TASVd), Columnea latent viroid (CLVd), 
Pepper chat fruit viroid (PCFVd) and 
Tomato chlorotic dwarf viroid (TCDVd); 
three for pepper (Capsicum annum.) 
seeds: ToMMV, TASVd and PCFVd; 
and one for pumpkin (Cucurbita pepo) 
seeds: Tomato leaf curl New Delhi virus 
(ToLCNDV). 

However, “as a result of evaluation of 
opinions, certain amendments have been 
made regarding the measures. . .” The 
latest notification adds clarity that RT-
PCR would not be required if the seeds 
originate from a country in which the 
respective pathogens are not known to 
occur and such is stated on the additional 
declaration. Moreover,  the effective 
date for new import requirements for 
tomato and pepper seeds (that originate 
in countries where the pathogens are 
known to occur) has been extended to 
November 15, while requirements initially 
announced for pumpkin seeds “will not be 
requested until a new SPS notification is 
made” See bibliography for link to to SPS 
Notifications. 
 
Pakistan
Clarity and flexibility sought in new 
Seed Rules: Pakistan’s Seed (Business 
Regulation) Rules 2016 were amended and 
are now effective, according to the Seed 
Association of Pakistan (SAP). At time of 
press, the new rules had yet to be posted 
to the homepage of the Federal Seed 
Certification & Registration Department 
(FSC&RD), which is the seed industry 
regulatory authority in Pakistan (www.
federalseed.gov.pk) which still links to 
the 2016 version. Asian Seed has seen 
the rules, and salient points include the 
following: 

A Seed Business Registration Committee 
(SBRC) has been established to make 
recommendations as part of the process 
for granting licenses to new seed 
companies, effectively replacing the 
Working Group in the Ministry of National 
Food Security and Research, which had 
that role previously. 

Representation of the new SRBC 

representation includes the Director 
General and Director of Seed Registration 
of the FSC&RD, representatives from the 
Punjab Seed Corporation, Sindh Seed 
Corporation, the Pakistan Intellectual 
Property Organization, the Plant Sciences 
Division of PARC,  and a number of 
nominated seats, including a scientist/
seed breeder, two farmers and an owner 
or a chief executive of a private seed 
business company. It does not, however, 
include representation from SAP, the 
national seed association. 

Furthermore, the new rules introduce a 
“Performance bond” requiring production 
companies to produce 50% of their 
production plan locally, (ranging from 
Rs. 10 to Rs. 80 million on basis of crops 
and in the form of a Bank Guarantee) and 
mandate a Performance Contract for 
registration or renewal of seed business 
license. Moreover, new seed companies 
reportedly must develop their own 
physical infrastructure as per the Ministry’s 
satisfaction within five years, otherwise, 
their bond will be seized and the company 
terminated.

In a September 16 letter addressed to 
Pakistan authorities, which was composed 
and reviewed by APSA’s Standing 
Committee on International Trade & 
Quarantine, concern was expressed that 
the new rules would “discourage and/
or prevent small and medium–size seed 
companies from continuing or starting 
their business in Pakistan,” and “generate 
an adverse effect to the overall seed trade 
for Pakistan and the accessibility of quality 
seeds for Pakistani farmers.” 

In addition to recommending for the 
SBRC to include representation from 
the National Seed Association, “as the 
Association represents the interests of 
the entire industry including small and 
medium–size companies and has direct 
knowledge of, and has a key interest in, 
the positive reputation of the Pakistani 
seed business,” it was also suggested to 
remove the rule mandating a performance 
contract and bond” which “will surely 
discourage the investment in local seed 
production. . .”. Clarification and review 
was also sought on evaluation criteria 
and the rules concerning local production 
targets. “Flexibility,” the letter concludes, 
“is required to safeguard Pakistan's 
food security and Pakistan’s seed 
industry. There are many other questions 
relating to how such a requirement will 
be administered, and we would ask 
for significant further discussions to 
be undertaken with seed companies 
before implementing such a rule is 
even considered. We urge the Pakistan 
Government to pause the implementation 
of the Seed (Business Regulation) Rules 

(2021) and hold public and industry 
consultations to gather more feedback.” 

Vietnam
IP Law Amendment 2021
The Vietnam Seed Trade Association has 
supplied an update on IP legislation in 
Vietnam, as follows: 

On 22 August, 2019, the Decision No 1068/
QD-TTg on approving the Strategy for 
Intellectual Property for the period of 2020 
– 2030 was signed by the Prime Minister 
of Vietnam (Nguyen Xuan Phuc) as part 
of efforts to ensure an effective National 
Intellectual Property (IP) system that 
encompasses IP Rights Establishment, 
Exploitation and Enforcement. An 
important part of the government’s 
strategy is to perfect the legal framework 
to address the current situation in Viet 
Nam and ensure international integration, 
including through the supplementation and 
amendment to the law.

From 17 November, 2020, to 17 January, 
2021, a draft bill to amend and supplement 
a number of articles of the Law on 
Intellectual Property (No 50/2005/QH11) 
had undergone public consultation and 
the fifth draft revision of the bill is currently 
under review[12] by the Legal Committee of 
the National Assembly. Among proposed 
amendments concern Article 3 (Objects 
of intellectual property rights) which 
aims to extend the scope of rights to 
include "products made from harvested 
materials of protected varieties" in order 
to limit prohibiting acts of sending illegally 
harvested materials abroad for processing, 
and then importing products processed 
from illegal materials back into Vietnam.  

Another proposed amendment is 
regarding point D of Article 190 
(Limitations on rights of plant variety 
protection certificate holders) which 
concerns the scope of the exception for 
farmer saved seed, and other asexual 
propagative material. Drafted based on 
the 1991 UPOV Convention, Viet Nam’s 
Law on Intellectual Property (No. 50/2005/
QH11) was promulgated in 2005 [13][14] to 
“provide for copyright, copyright-related 
rights, industrial property rights, rights 
to plant varieties and the protection of 
these rights”. Amendments were initially 
made in 2009[15]  through Law No 
36/2009/QH12) and the two laws were 
unified through Law No 07/VBHN-VPQH 
in 2019. Until now, it has been more 
than 11 years to implement all aspects 
of the law and there have been many 
changes in the country since, especially 
in terms of science and technology and 
socioeconomics. According to plans. 
The amendments are expected to be 
adopted during the third session of the 
15th National Assembly (May 2022).
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National Biobank of Thailand

Following this brief tour, we linked up 
with NBT for a more comprehensive 
discussion that covered a wide scope 
of topics, which will be presented in 
two parts. In this initial installment, 
we focus on seed banking, tissue 
culture, molecular breeding, variety 
identification tools and general data 
utilization matters. In the second 
installment, to be featured in Q4, 
we’ll elaborate more on germplasm 
conservation, specific collaborations 
and other special projects taking 
place at the NBT. Leading the NBT in 
these discussions was Dr. Sissades 
Tongsima (CEO) and joined later by Dr. 
Maliwan Naconsie (Plant Researcher) 
and Ms. Jindarat Talasiri (Coordinator).  

NBT Overview 
NBT was established in February 
2019 with the advanced biobanking 
infrastructure investment from the 
Big-Rock funding initiative of Dr. Suvit 
Maesincee, at the time the Minister 
of Science and Technology. NBT 
is one of the five NSTDA’s national 
science and technology infrastructures 
(NSTI) whose missions are to provide 
the infrastructure for long-term 
conservation of biological resources 
and to promote the sustainable 
utilization of these resources. 
Dr. Sissades sums up the NBT’s 
objectives even more plainly: “We 
intend to be the infrastructure that will 
support all long-term conservation 
activities of bio-materials in Thailand 
and promote the sustainable use 
of biological resources via data 
utilization.” To achieve this, NBT has 
four main research focuses: Plant 
Bank, Microbe Bank, Data Bank and 
Genomics Thailand. At time of press, 
the Plant Bank comprised 1,080 seed 
specimens, in addition to 272 tissue 
and 601 herbarium specimens; the 
Microbe Bank has 8,300 microbial 
strains in addition to 49,139 dried 
fungal accessions housed in the 
fungarium. The data from all the 
respective collections are housed at 

automated in which low temperatures 
are stably maintained, and with a 
capacity to store upwards of 300,000  
2.5ml vials. 

Furthermore, NBT offers a 
cryopreservation facility, which 
is ideal for conserving plants that 
do not have seeds or have seeds 
that are recalcitrant—those which 
can’t survive standard drying and 
freezing procedures during ex-situ 
conservation—and thus their cells 
need to be preserved at even lower 
temperatures than liquid nitrogen 

Following the recent extension of the MoU between APSA and Thailand’s National Science and 
Technology Development Agency (NSTDA), the Asian Seed & Planting Material team got a sample of 
what’s in store for plant breeding and molecular biology in the Thailand 4.0 era during a tour of some 
of the NSTDA’s state-of-the-art facilities at Thailand Science Park in Pathum Thani province. After 
visiting the newly-equipped National Omics Center (NOC), which features some of the latest equipment, 
technologies and local expertise in genomics, proteomics and metabolomics, we were ushered through 
National Biobank of Thailand (NBT), which houses the Kingdom’s only true long-term germplasm storage 
facilities, among many more points of interest for tech-savvy seedspersons, scientists and breeders. 

the Data Bank, which currently has 
875 Plant Datasets, 6,298 Microbe 
Datasets and 5,450 human genome-
scale data. As NBT is fairly new, these 
numbers will soon be outdated as 
more accessions are deposited and 
processed. 

Banking Terms and Facilities
Dr. Sissades explained that prior to 
the establishment of the NBT, there 
were only options in Thailand and 
other Southeast Asian countries for 
conventional short- and/or medium-
term seed banking facilities where 
seeds are preserved not lower than 
–10 degrees Celsius, and thus needing 
to be multiplied and replenished 
regularly. 

“Generally speaking, anything below 
–18 degrees Celsius is considered 
long-term storage, which, theoretically 
means the specimens’ viability can 
be retained in storage for a very long 
time,” he said. 

NBT has three options for long term 
storage of biomaterial. For the banking 
of most orthodox seeds—those which 
can survive drying and freezing during 
ex-situ conservation—there is a –20 
degrees Celsius freezer, Brooks’ 
SampleSTORE™ with capacity to 
hold up to 100,000 vials of 
seed specimens.   

Some plant material, 
microbes and animal cells, 
however, require even 
lower temperatures, and 
for these, NBT’s ultra-
low temperature (ULT), 
Brooks’ BioSTORE™, 
can sustain temperatures 
as low as –80  degrees 
Celsius. Currently, 
it is the only one of 
its kind in Southeast 
Asia, Dr Sissades 
boasted, clarifying that 
the system is fully Dr. Sissades Tongsima

Exploring breeding, gemplasm 
conservation at the

https://web.apsaseed.org/news/nstda-apsa-extend-MoU-strengthen-asia-pacific-seed-sector-research-2027
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(LN) can offer. With 2,700-liter of 
liquid nitrogen tank on hand, embryos 
and other cells can be put in their 
cryopreservation states.  For the plant 
conservation program, there are a few 
cryopreservation protocols available, 
e.g., embryo cryopreservation via 
advanced cell culture. This is where 
NBT plans to invest in R&D to identify 
more protocols to preserve such plants.   
 
An important part of setting up a new 
national biobank is to adopt, establish 
and validate specific protocols—on 
how to prepare and process certain 
specimens, or how often to conduct 
seed viability tests, for example.  
Typically, before depositing seeds in 
the long-term storage, viability test of 
seed-sampling must be done first and 
these seeds only need to be checked 
every 5–10 years, the protocol for 
which depends on the species and 
the method of storage. It goes without 
saying that the protocol validation 
process requires some time to finalize. 

In the meantime, the NBT staff will 
be conducting seed viability annually, 
assured Dr. Sissades, who went on 
to highlight some of the tools that 
make such work more efficient and 
seamless. A robotic germination 
Scanalyzer™ with high-definition 
image processing capabilities is quick 
and effective for NBT’s seed viability 
testing.

“Besides checking DNA, we can 
actually see the signature of each 
microbe at the level of sub-strain, 

through the mass-per-charge (m/z) 
profile of protein, which is specifically 
produced by a microbial strain,” he 
said enthusiastically, adding that 
it is also possible to verify whether 
or not a specific microbial strain is 
still intact, able to produce certain 
proteins or metabolites as intended. 
This proteomic study is conducted 
using Mass Spectrometry, also called 
a biotyper system, that bombards 
a microbial protein into short amino 
acids using laser and observes m/z 
profile for the protein, which makes for 
precise microbe strain identification 
and checking. 

As a national long-term conservation 
facility, NBT offers specimen 
depository service free of charge to 
any organization that wants to preserve 
their seeds long-term and share the 
corresponding specimen information 
with others.  However, Dr. Sissades 
clarified that this service is not intended 
for those who need to casually or 
regularly withdraw their seeds. 

Addressing security concerns, Dr. 
Sissades affirmed that “we definitely 
won’t provide the seeds to anyone 
else, and even the owners of the seed 
should only request for their seeds in 
emergencies: for example, if their own 
collection is destroyed. In such cases, 
we can provide a sample for them, 
and they’ll have to agree to restore 
what they withdrew. Otherwise, they 
should consider short- and medium-
term conservation banking solutions 
elsewhere.”

He went on to outline the deposit 
initiation process, which starts with 
the MTA (Material Transfer Agreement) 
clearance and data sharing, which 
can be completed online. Once, the 
material is received by the NBT, it is 
tested, verified and characterized using 
multiple approaches, including genetic 
verification (DNA testing/barcoding), 
morphological identification, as well 
as standard cutting tests to check the 
condition of the seeds. 

“Seeds are incubated at 15% humidity 
and 15 degrees Celsius before finally 
banking them in the –20 degrees 
Celsius storage.”

All accessions (seed deposits) are 
assigned with a tracible NBT-ID 
number for better data organization 
as one specimen may be stored in 
multiple formats—seed bank and 
tissue culture, for example.  

Tissue Culture
Not all plants are created equal: many 
cannot be readily conserved through 
seed banking, or reliably propagated 
through conventional sexual 
reproduction methods. Indeed, “some 
plants don’t have seeds, or have seeds 
that are difficult to harvest, handle or 
maintain ex situ.”

How, then, can we conserve such 
plants? One answer, Dr. Sissades 
revealed, is “Tissue Culture”.
This increasingly popular method of 
asexual propagation refers to the “in 
vitro aseptic culture of cells, tissues, 

Plant Bank team

Data Bank team
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organs or whole plant under controlled 
nutritional and environmental 
conditions.” The result is a “true-to-
type” clone of the selected genotype.

While significantly speeding up 
breeding and conservation efforts, 
tissue culture has some limitations. 
Dr. Sissades explained that each 
species requires specific protocols, 
including bleaching, plant food 
formula, and hormones, for example. 
Furthermore, each tissue culture lab 
can only manage a certain number of 
plants at any given time due to certain 
intricacies of the technique. For the 
NBT, this cap is about 200 plants per 
staff. Expanding beyond this would 
come with “growing pains” entailing 
the need to hire more competent staff, 
expanding lab space, procuring more 
materials and equipment, and securing 
funds to maintain and sustain it all.  

To address such limitations, Dr. 
Sissades advocates for the creation 
of a national network of tissue culture 
labs, bringing everyone together 
under the same umbrella of best 
practices and protocols, which 
NBT is  proposing to develop as an 
online platform and database for 
sharing protocols and mapping the 
participating labs. “We want it to 
be like a war room,” Dr. Sissades 
proposes. “We’d have a map of 
everyone in the country already doing 
tissue culture. Then we could see who 
is specializing in what species, where, 
and their capacity.”

This would allow for better 
organization and planning. “Everyone 

doing tissue culture knows the basics, 
so by having a network to share best 
practices and exchange tips and 
tricks on specific aspects, the overall 
success rate would increase, and thus 
generating more income locally.” 

Sustainable Utilization
While many biobanks sustain 
themselves by sharing and offering 
access to their biomaterials and 
specimens, NBT, in its scope as a 
national biobanking infrastructure, 
focuses on the utilization of its data 
and tools as useful services that can 
benefit both public and private sector 
entities. 

For example, those who need to 
conduct their own seed viability test or 
microbial identity check/deduplication 
have the option to use the germination 
Scanalyzer and Biotyper, respectively.

As for maximizing the potential of 
biodata, the NBT has invested in a 
High Performance Computer (HPC) 
or supercomputer, which opens 
many possibilities for Big Data 
computing and analysis services 

without interruption. The provision 
of HPC was originally planned for 
the national population genomics 
project (Genomics Thailand), which, 
Dr. Sissades explained, has high 
computing requirements. “The 
provision for computation storage is 
more than 5 Petabytes with XXXX “FAT 
nodes” (computing server) at 256 cores 
coupled with 3 Terabytes of RAM that 
facilitates processing of whole genome 
data.” Suffice to say, the NBT’s 
computing and storage capacities 
are more than enough to handle data 
from plant and microbe collections, 
including genetic, morphological and 
molecular data, which can be used 
in many ways, including to support 
computational breeding programs and 
new variety registrations. 

Advanced Breeding 
Next, Dr. Sissades tapped into NBT’s 
potential as a computational platform 
to support advanced research, and 
especially plant breeding. 

“NBT doesn’t directly conduct 
breeding, but we can offer 
bioinformatic tools that process 

Microbe Bank team
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genomic data to support breeding 
programs,” he said. 

“One of our research expertise is 
computational biology which uses 
various bioinformatic tools to identify 
trait-associated genetic markers by 
means of genome, transcriptome and 
proteome or multi-omic analyses.”  
Whether through a Genome-Wide 
Association Study (GWAS), or cultivar-
specific Marker Assisted Selection 
(MAS), Quantitative Trait Loci (QTL) 
or Single Nucleotide Polymorphism 
(SNP), the breeding R&D collaboration 
possibilities are great.   

Nowadays, provisioning computational 
resources and analyzing data are 
complicated because they require a 
lot of resources including skillful and 
highly trained personnel. 

NBT strives to provide a bioinformatic 
platform by developing user-friendly 
bioinformatic tools for identifying 
and using genetic markers for 
various breeding and identification 
applications. Researchers and 
breeders can make use of both 
genotypic data as well as bioinformatic 
tools to assist them in their research 
or collaborating with NBT to develop 

innovative solutions for their specific 
problems. To support the research 
service arm, NBT houses a molecular 
laboratory which can extract 
genetic profiles of specimens using 
Polymerase Chain Reaction (PCR)-
based methods (low to medium-
throughput) and  high-throughput 
array based method. With the high-
throughput genotyping technology, 
genome selection of plant is attainable.  

“Although more and more plant-
researchers know about these 
[bioinformatic] tools, they are not 
able to harness them in their work 
easily. We want to make the tools 
more accessible by taking away the 
complexity, provide training on how 
to use the tools, and collaborate with 
breeders so that they are able to do 
molecular breeding successfully.”  
While the NBT itself does not breed 
or register new plant varieties, its 
aforementioned tools and services 
will certainly prove useful in logging 
the scientific data that defines a 
plant’s identity, including phenotypic, 
molecular and chemotype data alike. 
“Once we have this data, we can 
extract and catalog the plant molecular 
signature. For those interested in 
checking if whatever their varieties 
match with any plant in our database, 
we can provide such a service,” Dr. 
Sissades concluded. 

More on NBT's work will be covered 
in the future. Meanwhile, for more 
information about NBT, visit   
https://www.nbtthailand.org/

Microbe Bank team

Microbe Bank team

https://www.nbtthailand.org/
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Title: Cryptic introgressions contribute to transgressive 
segregation for early blight resistance in tomato[1]
Publication: Theoretical and Applied Genetics volume 134, 
pages2561–2575 (2021, May 13)
Authors: T. A. Anderson, S. M. Zitter, D. M. De Jong, D. M. 
Francis, M. A. Mutschler
Description: This research studies the importance of cryptic 
introgressions for developing resistance in tomato lines. 
Several quantitative trait loci (QTLs) were identified against 
the widely known Early Blight disease. Three QTLs, EB-
1.2, EB-5, and EB-9 proved to be the most effective and 
where EB-1.2’s effect was population specific while EB-5 
and EB-9’s effects were consistent. Results show that by 
genome-wide marker-assisted backcrossing, near isogenic 
lines of tomatoes were produced against Early Blight. Study 
and introduction of such QTLs can be very beneficial to bring 
resistance in plants against several diseases. 

Seed & Planting Research Round   _up

Title: Unraveling the genetics of tomato fruit weight 
during crop domestication and diversification[2]
Publication: Theoretical and Applied Genetics volume 134, 
pages3363–3378 (2021, July 12)
Authors: Lara Pereira, Lei Zhang, Manoj Sapkota, Alexis 
Ramos, Hamid Razifard, Ana L. Caicedo & Esther van der 
Knaap
Description: This research studied the genes in the ancestral 
germplasm of tomato responsible for size and weight which 
were segregated during crop domestication. Twenty-one F2 
populations were developed with parents fixed for the known 
fruit weight genes, a subset of populations was targeted 
for QTL-seq, which led to the identification of six uncloned 
fruit weight QTLs. By further exploring the segregation of 
the known fruit weight genes and the identified QTLs, it was 
identified that most beneficial alleles in the newly identified 
loci arose in semi-domesticated subpopulations from South 
America and were not likely transmitted to fully domesticated 
landraces. Therefore, these alleles could be incorporated 
into breeding programs using the germplasm and genetic 
resources identified in this study.

Title: The Modern Plant Breeding Triangle: 
Optimizing the Use of Genomics, Phenomics, 
and Enviromics Data[3]
Publication: Front Plant Sci. 2021; 12: 651480 
(2021, April 16)
Author: Jose Crossa, Roberto Fritsche-
Neto, Osval A. Montesinos-Lopez, Germano 
Costa-Neto, Susanne Dreisigacker, Abelardo 
Montesinos-Lopez, and Alison R. Bentley
Description: The article gives a detailed 
insight of the new breeding techniques and 
technologies to speed-up breeding programs 
and to produce high-yielding plant varieties 
which can withstand the unfavorable and ever– 
changing climate. The benefits of phenomics 
and enviromics together in benchmark genomic 
pipelines offer the potential to deliver larger 
increases in accuracy and efficiency of breeding 
pipelines when better-adapted genotypes in a 
cost-effective manner are selected, as well as 
in a reduced timeframe. Genomics, phenomics, 
multi-trait, and enviromics analyses are 
interconnected, and their use can be optimized 
based on resources and program structure. 
Together, they offer a pathway for conventional 
phenotypic breeding to envision a diverse set of 
opportunities to accelerate genetic gains.

Figure 1. The modern plant-breeding triangle incorporates genomics, 
phenomics, and enviromics. Connections between each of these 
elements can be beneficial for the acceleration of genetic gains.
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Disclaimer: Asian Seed and APSA make no assurances about the accuracy of any claims, interpretations, hypothesis, 
conclusions, opinions or facts expressed. For full and further details, please consult original work, authors and research, 
linked in bibliography. To report any errors, or to submit or suggest an abstract or summary about recent research, please 
email moazzam@apsaseed.org or steven@apsaseed.org

Title: The application of pangenomics and machine learning in genomic selection in plants[4]
Publication: The Plant Genome, Special issue: Advances in genomic selection and application of machine learning in 
genomic prediction (2021, July 20)
Author: Philipp E. Bayer, Jakob Petereit, Monica Furaste Danilevicz, Robyn Anderson, Jacqueline Batley, David Edwards
Description: The article focuses on the integration of the advanced computational power into breeding programs which 
can enhance the efficiency of a breeding program and can accelerate the selection process by many folds. Pangenomics 
and machine learning are increasingly being applied to support genomic prediction in plants. These systems can read the 
complete genomic content and also provide a reference genome for the gaps by comparing with the other lines under study. 
The increase in phenotyping and pangenome genotyping data provide large amounts of data that are suitable for machine-

Title: Targeted base editing in the plastid 
genome of Arabidopsis thaliana[5]
Publication: Nature Plants (July 1, 2021)
Authors: Nakazato, I et al. (University of 
Tokyo)  
Description: Geneticists designed a 
technique that can make point mutations to 
the DNA of plant chloroplasts — the parts of 
plant cells that convert carbon dioxide and 
sunlight into sugar — without leaving any of 
the genetic engineering technology behind 
to be inherited by future generations. These 
“proof-of-concept experiments” demonstrate 
that it is possible to create crops using 
such innovative techniques, which wouldn’t 
necessarily require a GMO food label under 
current criteria.  

Figure1: Number of publications from 2008 to 
2019, inclusive, mentioning regression, support 
vector machines, random forest, and artificial 
neural networks in the context of genomic 
selection in crops showing that in the past five 
years, machine learning methods have been 
increasingly applied in genomic selection. Europe 
PMC (Levchenko et al., 2018) was queried using 
europepmc v0.4 (Jahn, 2020) with the following 
search terms: ‘(regression) AND (“genomic 

learning-based genomic selection approaches. 
Although this technology and such integration 
is relatively new and challenging, the idea is 
fascinating and very practical, providing plant 
scientists necessary tools for plant breeding 
innovations.

selection”) AND (crop*)’, ‘(“random forest”) AND (“genomic selection”) AND (crop*)’, ‘(“support vector machine”) AND 
(“genomic selection”) AND (crop*)’, and ‘(“artificial neural network”) AND (“genomic selection”) AND (crop*)’

Figure1: ptpTALECD for three plastid genes.
a, A pair of pTALECD proteins and its targeting 
window (shown in a red rectangle) in 16S rRNA 
gene and CD half combination. Substitution of the 
fifth and/or eighth C/G pairs (shown in red) with 
T/A pairs was predicted to confer Spm resistance. 
b, T-DNA region of the tandem expression vectors 
for ptpTALECD. c–e, Base-edited plant numbers, 
editing efficiencies shown in colour (bottom) 

and predicted amino acid substitutions in the three target windows of 23 DAS T1 plants (c, 16S rRNA; d, rpoC1; e, psbA). 
f–h, Representative data from Sanger sequencing in the ptpTALECD targeting windows of 23 DAS T1 plants (f, 16S rRNA; g, 
rpoC1; h, psbA). i, Transition of substitution frequency states at the targeted bases between 11 DAS and 23 DAS T1 plants. 
Abbreviations: h/c, heteroplasmically or chimaerically substituted; homo, homoplasmically substituted; Cp, preferential target 
cytosines; and C*, special target cytosines predicted to cause biological effects.



ASIAN SEED − 41

Updates from APSA Technical Affairs
SC Seed Technology successfully organized two webinars this past 
quarter! First was the APSA Seed Technology Webinar 2, 12 July under 
the theme of “Unlocking the powers of seed coating: Seed applied 
technologies for value addition on seeds”. The session was presented by 
Mr. Simon Watt from Centor Oceania and Dr. Rob Pronk from INCOTEC 
Group BV. There, with 164 attendees from 52 entities (44 APSA members 
and 8 universities/stakeholders) joining. A post-event survey showed that 
most, or 90% of respondents were satisfied with the session. The other 
webinar was APSA’s Seed Technology Webinar 3 held on September 15. 
The committee was very pleased to bring on two outstanding speakers, 
Mr. Alan Gaul  (Seed Conditioning Specialist, ISU Seed Science Center, 
Iowa State University) and Mr. Tim Loeffler (Business Owner, Seed 
Vigor Consulting LLC) who presented under the theme of “Physical & 
Physiological Seed Upgrading”. Stay tuned for more activities as there 
will be an exciting event on APSA Virtual Technical Session for Seed 
Technology in November. The SC’s three webinars this year can be 
viewed on–demand by APSA members (see page 7)

SC Seed Technology

Chair: Mr Johan van Asbrouk 
Co-Chair: Dr Manish Patel

Standing Committee on Seed Technology

Standing Committee on Intellectual Property Rights
and Biodiversity

Standing Committee on International Trade and Quarantine

SC IPR & Biodiversity warmly welcomed a new member: Mr Fabrice 
Mattei from Rouse & Co. International (Thailand) Ltd has three decades 
background in Intellectual Property matters. (See bio on page 44) In recent 
meetings, the committee has been focusing on a number of important 
items, including the drafting of explanatory notes for Essentially Derived 
Variety (EDV) under UPOV1991; farmers rights and plant breeders rights 
survey responses received from National seed associations and APSA’s 
new PVP toolbox program, which is supported by Naktuinbouw and 
UPOV. Other priorities discussed include Digital Sequence Information, 
biodiversity as well as the multilateral system (MLS) for Access and 
Benefit Sharing in the ITPGRFA. Besides, APSA this year joined the 14th 
Annual Meeting of East Asia Plant Variety Protection Forum for the first 
time on August 31 and EAPVP International Seminar on September 1 as 
observers. The updates of all topics mentioned above will be presented to 
participants in the APSA Virtual Technical Session for IPR & Biodiversity. 

SC International Trade and Quarantine successfully held the 7th 
Phytosanitary Expert Consultation on July 29, which was followed by a 
meeting on July 30 to discuss a Project Preparation Grant (PPG) from 
the Standards and Trade Development Facility (STDF). The committee is 
reviewing the outcomes and reports from these meetings. Aside from this, 
the committee has discussed new phytosanitary measures from  China 
and Turkey, as well as an update on new regulation concerning local seed 
production in Pakistan (See summaries on pages 34). The committee agreed 
to propose recommendations from APSA to support the Seed Association 
of Pakistan with respect to these new rules. On another note, the APSA 
recognition award for the most influential plant pathologist/entomologist 
was closed for application on August 15th and the nomination is going to be 
announced during the technical session this November. APSA’s “Join us 

Chair: Dr Arvind Kapur
Co-Chair: Mr Liam Gimon

SC IPR & Biodiversity

Chair: Mr Michael Leader 
Co-Chair: Ms Abigail Struxness

SC International 
Trade & Quarantine

to celebrate the International Year of Plant Health” social media campaign  is still running until the end of this 
year to recognize entomologists / plant pathologists and field inspectors whose work ensures companies can 
deliver clean seeds to farmers in the Asia-Pacific region. This may include growers who produce clean seeds for 
seed companies in the Asia-Pacific region. We have already published a few pathologists on social media, and 
strongly encourage you to tell your colleagues and get in touch with us. 
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Chair: Mr Frisco Malabanan 
Co-Chair: Dr Chua Kim Aik

SIG Field Crops

Chair: Mr Michel Devarrewaere
Co-Chair: Dr Sumitra Kantrong

SIG Vegetables & Ornamentals

Special Interest Groups on Field Crops 

Special Interest Group on Vegetables and Ornamentals 

Following the resignation of Dr. Shupeng Yan, member of APSA EC, Dr. 
Sumitra Kantrong took the position of the Co-chair of the SIG V&O group. 
Dr. Sumitra will serve as the Co-chair of the group until the end of her 
term in 2022. In the recent meeting of the SIG V&O, members finalized 
plans for the upcoming Virtual Technical Session in November, the theme 
for which will be based on the International Year of Fruits and Vegetables 
(IYFV), to create awareness for clean and safe vegetable production for 
human health. Apart from the Virtual Technical Sessions, members also 
reviewed progress of its sub-groups, as follows:

Working Group of the Integrated Vegetable Seed Companies (WIC):
The Train the Trainers (TTT) program 2021 has been finalized with the theme of “Intellectual 
property rights protection and clean seed production update”. The program is exclusive for 
WIC members and will be held on 19—20 October. A follow-up program for the trainers of 
TTT 2020 has also been arranged under the APSA PVP Toolbox with the collaboration of 
Naktuinbouw and UPOV. This program is targeted for the Philippines and Thailand through 
the National Seed Associations (PSIA and ThasTa). Aside from members from these two 
national seed associations, members of WIC who attended 2020 TTT program will also be 
invited to join on 8th October. Another initiative from WIC is the University Connect Project, 
for which APSA is collaborating with universities from Bangladesh, China, Malaysia, India, 
Thailand, Pakistan, and the Philippines. This project aims to transfer to students timely 
and important knowledge from the seed industry, including all important seeds–related 
policies such as phytosanitary measures, plant variety protection, innovation in agriculture 
and genetic resources. The project will help students to see the overall picture of how the 
seed industry is working and will eventually help them to professionalize their career in 
the seed industry successfully. One of the benefits of being under this project is that the 
students and professors from the participating universities can attend APSA’s webinars on 
Seed Technology, Field Crops and Asian Solanaceous and Cucurbits Roundtable. Once all 
universities are finalized, APSA will arrange a meeting with all representatives to plan further 
activities. WIC members will further discuss the upcoming WIC initiatives in the upcoming 
meeting in November.

SIG Field Crops this quarter has organized several events. The first event 
was APSA Train the Trainers’ program for seed production practices 
focusing on IP protection, which was held on August 20th. The training was 
conducted based on the signed Code of Conduct on Section 3 which aims 
to create an awareness and understanding among employees of APSA SIG 
Field Crops companies on the importance of intellectual property rights 
protection along the seed multiplication process until commercialization. 
Trainers leading the program included Mr. Tran Anh Tuan, Dr Gabriel O. 
Romero, and Mr Sundar Raja Vadlamani. Under this program, trainees 
have committed to conduct training in their respective organizations within 
6 months; the idea is for them to share their knowledge with colleagues, 
and thus create awareness of the importance of IP protection with respect 
to seed production practices for field crops. It was an extensive training 
program with 17 representatives joining. The second event was the 
first APSA Field Crops webinar held on August 26th under the theme of 
“Breeding to Adapt with the Changing Climate”. Mr Montree Kongdang 
led the session on the topic of “Double Haploid (DH) Technology in Corn” 
while Dr B.M. Prasanna gave a very impressive presentation on the topic 
of “Breeding and Deploying Climate-Resilient Maize Varieties: Prospects 
for Asia.” It was a very successful session that stimulated lots of questions 
and interest from attendees. Lastly, the committee had a meeting on August 
10th to discuss upcoming events, namely, Field Crops webinar 2 and APSA 
virtual technical session for field crops in November (see page 7 for details). 
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Disease Resistance Terminology (DRT) Working Group continues to work on the 
export of the bitter gourd germplasm from India to the participating countries. The group has 
also started to plan the next crops and pathogens for the differential tables. In an effort to 
harmonize the disease resistance terminologies, APSA DRT WG also shared a list of pathogen 
codes of gourd crops with ISF which will be listed on the ISF website. Next DRT meeting is 
scheduled to be held on November 8, 2021. (See phytosanitary story on page 22)

R&D Advisory Group:
Following Dr. Simon De Hoop stepping down as Chair due to a change in his position in his 
company, the R&D AG  on 27th September held elections for the new Chair and Co-chair. Dr. 
Seetharam Annadana from Syngenta India Limited was elected as the new Chair of the group 
and Dr. John R. Sheedy from Chia Tai Co., Ltd. (Head Quarter) Thailand was elected as Co-
chair (A brief introduction to both is shared on page 44. Meanwhile, the R&D AG has welcomed 
Dr. Conrado H. Balatero from East-West Seeds as its  newest member, who will be joining the 
R&D AG from 27th September onward. (Bio also on page 44) The jury of the "APSA Recognition 
Award for Most Influential Plant Breeding Researchers in the Asia Pacific Seed Sector" had 
submitted their consensus decision to the R&D AG. Members of R&D AG reviewed the jury 
decision. The awardees will be announced during the Technical Sessions in November 2021 
after the APSA EC approval. The next ASCRT webinar is scheduled to be held on October 
27th with the theme of “Perspectives on Disease Resistance Breeding Using S-Genes”. The 
registration is still open. The R&D AG is also taking the initiative of collaborating with academic 
/ training institutes where custom courses exclusive for APSA members can be offered at 
competitive costs. Referring to the activities with World Vegetable Centre, the Bitter gourd field 
day will be either in December 2020 or January 2021. The tomato and pepper field day for the 
2021 consortium members along with the Annual Workshop for the 2022 consortium members 
will be arranged on 9th May and 10th May at IIHR fields, Bangalore, India, respectively. It has 
been proposed to organize the physical ASCRT event from 11th – 13th May 2021at the same 
location in Bangalore, India. The final program will be concluded within October 2021. 

http://www.tokitaseed.co.jp/eng/index_e.php
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R&D advisory group elects new chairmen
R&D Advisory Group welcomes new Chairmen APSA’s Research & Development advisory group is pleased to announce 
the recent election of Dr. Seetharam Annadana as its new Chair, and Dr. John R. Sheedy as its new Co-chair. During a virtual 
meeting on September 27, members of the R&D advisory group deliberated on filling the seats, which were left vacant earlier 
this month after former chair, Dr. Simon de Hoop stepped–down due to a change in his position at his company. According 
to the group’s charter the Chair and Co-chair need to be elected and serve simultaneously. Nonetheless, Dr. Seetharam, 
who previously served as co-chair, was unanimously nominated and voted by the group to be the new chair, while members 
unanimously put forward and voted for Dr. Sheedy to be the new co-chair. APSA would like to take this opportunity 
to formally thank Dr. Simon de Hoop for his leadership and devotion over the years, and wish him the best in all future 
endeavors Following are bios of the group's new chairmen. 

John Sheedy is an Australian biochemist with expertise in omics technologies and data analytics. 
He has been based in Thailand working for Chia Tai Company Limited over the past 5 years as 
General Manager of the Vegetable Seed R&D Laboratory Team. John graduated with a PhD and 
BSc (hons) in Biochemistry & Molecular Biology and Postgraduate Diploma in Teaching from The 
University of Melbourne (Australia) and will soon graduate from the 7th Plant Breeding Academy 
cohort at UC Davis (USA). Prior to joining Chia Tai, John has held several academic positions over a 
10-year period as a research scientist and educator in areas including biochemistry, biotechnology, 
omics research and reproductive biology. John’s current role at Chia Tai mainly involves steering 
the activities of the molecular breeding, pathology and cell biology research teams to develop 
new varieties of hybrid vegetable seed; support Chia Tai’s breeders to analyze F1 hybrid trial data; 
establish research and business collaborations with public and private organizations to benefit Chia 
Tai’s breeding program; and contribute to overall strategic directions of Chia Tai’s seed business.

Dr. Seetharam Annadana has over 25 years of experience in Research & Development, Project 
Management and Technical Consultancy in the Biotech sector with main focus on GM crops 
(Insect Resistance), Trait  Integration, Transgene expression & Regulatory Compliance. He has 
been a consultant to several European Technology providers to establish themselves in Asia, set 
up biotech labs and helped explore technologies for leading India seed companies. Served as 
consultant to the UN in the capacity of a subject matter specialist in molecular characterization 
of GM crops for UNEP-GEF programs in Africa, and as an expert in technologies and crops for 
biomass based biofuels for UNIDO. Holding a Ph.D. from Wageningen UR, the Netherlands, hee 
has several International publications, a few books and chapters to his credit in the areas of GM 
crops, Gene expression, Proteinase inhibitors, organic farming and biotech education in India. 
He worked as a biotech Consultant to India’s leading Seed companies between 2000-2007, he 
has also spent Two years as a consultant at The International Competence Center for Organic 
Agriculture. Between 2008-2009, he had a short stint at Avesthagen as their Vice President 
Seeds &amp; Traits and since 2009 he works for Syngenta. At Syngenta he has held the roles 
of Technology Lead, Traits Development Lead, Veg R&amp;D Organisational Lead, Technology 
Functions Lead, Head BA Technologies for South Asia and Currently Trait Assessment Lead for the 
APAC Region for Vegetables R&D.

APSA welcomes two new committee members
APSA’s R&D Advisory Committee welcomes Dr. Conrado H. Balatero as its newest 
member. With broad experience and strong fundamental knowledge in breeding, genetics, 
plant pathology, cell biology, biotechnology and genomics, and research management, 
Dr. Balatero brings more than 35 years of relevant work experience and exposure in the 
vegetable seed sector, including 16 years of breeding experience in the public sector as a 
vegetable plant breeder (potato, tomato, cucumber, legumes) and administrator (Deputy 
Director) of the Institute of Plant Breeding, University of the Philippines Los Banos.

APSA SC on IPR welcomes Fabrice Mattei as its newest member. A patent attorney and 
partner with the IP law firm Rouse, where he co-manages the global patent group, Fabrice 

has over 20 years of experience in patent protection and litigation in South-East Asia.  He is a 
member of the Standing Advisory Committee before the European Patent Office (EPO) and a 

consultant to the World Intellectual Property Organization (WIPO) on biodiversity.

W: apsaseed.org/committees

https://web.apsaseed.org/committees
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http://www.koreaseedexpo.com/
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