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The Year of the Mid-Term Evaluation for Phase 5 of the National 
BioResource Project – Rice

This marks the eighth issue of this newsletter, which 
introduces the activities of the National BioResource 
Project – Rice (NBRP-Rice). The publication of this 
newsletter began at the start of Phase 4 to help resource 
users understand NBRP Rice’s activities and to further 
increase resource utilization. The NBRP project operates 
in f ive-year phases, sett ing goals each t ime and 
proposing and managing resource projects that align 
with the demands of the users. This year marks the third 
year of Phase 5, during which a mid-term evaluation 
was conducted. Fortunately, the NBRP Rice project 
itself received positive feedback. However, areas for 
improvement, such as database enhancements, were 
also pointed out.
Oryzabase (https://shigen.nig.ac.jp/rice/oryzabase/) is the 
platform used for obtaining information on NBRP Rice 
resources and placing orders. So far, we have primarily 
focused on updating content. Thankfully, Oryzabase has 
a core group of dedicated users, some of whom prefer 
not to change the current homepage. However, the data 
format has become outdated, necessitating a large-scale 
update. Issues such as the inability to link our content to 
international plant resource integration databases due 
to data format differences have surfaced, and there is 
an urgent need to address this issue for better global 
outreach. We aim to incorporate as much user feedback 
as possible in improving the database. We welcome your 
opinions on making Oryzabase more user-friendly.
This newsletter includes column articles related to rice 
genetic resources in every issue. This time, we have a 
contribution from Dr. Igarashi of the Graduate School of 
Agricultural Science, Tohoku University, Japan. Professor 
Igarashi has frequently visited Laos and has written an 
article on field surveys of wild Oryza and the relationship 
between rice and people’s livelihoods. I hope everybody 
enjoys the column.
As for myself, I have not been involved in field surveys or 
similar research activities until now. However, an insightful 
comment from a visiting elementary school student 
during a greenhouse tour—where we preserve wild Oryza 
plants—made an impact on me. The student pointed 
out, “It’s not wild if it’s inside a greenhouse!” This remark 
contributed to my determination to observe wild Oryza in 
its natural habitat. Last autumn, I had my first opportunity 
to witness “wild wild-Oryza” in its natural environment by 
accompanying a survey in Cambodia for several days. 
As we traveled by car along the main roads near Phnom 

Penh, I was able to spot Oryza rufipogon, which exhibits 
strong annual characteristics, growing in vacant lots amid 
the rapidly developing city. Additionally, in waterways 
and ponds in the suburbs, I observed perennial-type O. 
rufipogon. While this aligned with textbook knowledge, 
I was surprised by how closely intertwined O. rufipogon 
was with human habitation. Observing wild Oryza in 
the field provided valuable insights into the population 
structure analysis we are conducting based on the 
genome sequencing of O. rufipogon at the National 
Institute of Genetics.
This time, we conducted surveys in the outskirts of 
Phnom Penh, a major metropolis. The city is bustling 
with many Japanese-made hybrid vehicles, and even a 
large-scale Japanese shopping mall has expanded into 
the area, showcasing the energy and dynamism of Asia. I 
am keen to monitor how the wild Oryza I observed will be 
affected by the city’s development in the future. I plan to 
revisit the site regularly for further observation. In a future 
opportunity, I will share more details about the survey in 
Cambodia, including its background.

SATO, Yutaka
Project Leader of National BioResource Project-Rice

Plant Genetics Laboratory, National Institute of Genetics (NIG)

Column

A Journey Through Rice in Laos
IGARASHI, Keisuke
Laboratory of Environmental Plant Biotechnology, Graduate School of Agricultural Science, 
Tohoku University, Japan

Laos, a landlocked country in Southeast Asia, is rich in 
nature and culture. I have visited Laos five times— in 
2015, 2017, 2019, 2023, and 2024— and each time, I 
have gained new discoveries and insights. Rice is deeply 
embedded in the daily lives of Laotian people, and its 
diversity and uniqueness provide valuable perspectives 
for researchers. One of my objectives in traveling to Laos 
is to conduct field surveys on wild Oryza, but experiencing 
Laotian agricultural culture also helps in identifying local 
and broader agricultural challenges. My visits to Laos 
have always taken place between late October and early 
November, which coincides with the rice harvest season 
and the dry season, making it the best time to observe 
the beauty of the ripening rice fields. In this column, I will 
share my experiences from these journeys.

The Purpose of Field Research in Laos
My initial purpose in visiting Laos was to see wild Oryza 
growing in its natural habitat with my own eyes. Many 
wild Oryza species grow naturally in Laos. For researchers 
studying rice, understanding how wild Oryza habitats are 
preserved and what role they play in local communities is 
an intriguing topic. Moreover, Laos still maintains upland 
rice farming through slash-and-burn cultivation in the 
mountains, as well as traditional paddy rice farming that 

has yet to be mechanized. When I first visited Laos in 
2015, I became deeply interested in the rice cultivation 
culture of Laos, which is a landlocked and developing 
country. As an agricultural researcher, I found that 
studying Laotian rice cultivation provides insight into the 
global challenges facing modern agriculture.

A 2,000 km Overland Journey
On my journeys through Laos, I rented a car in the capital, 
Vientiane, and traveled approximately 2,000 km with a 
local guide. Around Vientiane, there were several sites 
where wild Oryza grows naturally, including conservation 
areas. I had even encountered unique scenes where wild 
Oryza grows in vacant lots alongside freely roaming water 
buffalo (Photo 1).
In the northern region near Nong Khiaw, slash-and-
burn upland rice farming is still practiced. This area 
features steep mountains and patchworks of cultivated 
fields, creating a stunning landscape where traditional 
agricultural methods can be observed firsthand. In the 
southern region around Pakse, in addition to abundant 
wild Oryza habitats, there are numerous beautiful nature 
parks. In the past, there were vast wetlands where wild 
Oryza thrived in great numbers. During my travels, I also 
had opportunities to visit local villages. The villagers 

Photo 1: On the second night in Phnom Penh, I participated in a gathering 
with local researchers. The dish features sardine sashimi served on partially 
melted ice. Being a seafood lover, I thoroughly enjoyed it.

Photo 2 : A group of wild Oryza and the author who was actively participated 
in outdoor fieldwork the day after eating sardine sashimi. Photo 1: Wild Oryza and water buffalo spotted near Vientiane. The buffalo didn’t seem to favor the wild Oryza much and 

was grazing on softer-looking grass instead.
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were incredibly kind, not only helping guide our surveys 
but also warmly welcoming us to experience Laotian 
traditional cuisine and farming culture. Seeing how the 
people celebrate the harvest with smiles, appreciating 
nature’s blessings, left a lasting impression on me.
Among the traditional foods that stood out to me were 
khao niao, the staple sticky rice, and lao-lao, a distilled 
rice liquor. Khao niao is eaten by rolling small portions into 
bite-sized balls with one’s hands, and surprisingly, it does 
not stick to the hands at all. The best rice I have ever 
tasted—including Japanese rice—was the khao niao from 
the northern Laotian upland slash-and-burn rice fields. I 
highly recommend to visit the place and experience its 
taste once. Lao-lao, on the other hand, is a high-proof 
rice liquor that can quickly lead to intoxication, but it pairs 
exceptionally well with local dishes. My personal favorite 
was enjoying it with buffalo skin—a combination that can 
only be truly appreciated in Laos.
Throughout the entire journey, I encountered diverse 
natural environments and agricultural practices, 
experiencing firsthand the richness and 
variety of Laos’ rice culture.

Exploring Wild Oryza
A distinctive characteristic of wild Oryza in 
Laos is that it can often be found growing 
along roadsides and in vacant lots. During 
my travels, I searched for wild Oryza while 
driving, stopping at promising locations to 
investigate further.
The most commonly found species was 
Oryza rufipogon, and in the southern forests, 
I also observed Oryza officinalis. O. rufipogon 
grows like a weed along roadsides and in 
open fields, with its awns shimmering in the 
sunset, making it easier to spot (Photo 2). 
Another notable feature was its large anthers, 
which were striking during close observation.
Although the trip coincided with the harvest 
season for cultivated rice, it was also the 
flowering period for wild Oryza, allowing 
me to observe i ts spikelets. However, 
these natural habitats are vulnerable to 
development, and I couldn’t help but feel 
concerned about their potential loss.
In this year’s survey, I made an especially 
fascinating discovery. Among the wild Oryza 
growing in roadside puddles, I found plants 
that appeared to be hybrids between wild 
and cultivated rice (Photo 3). When I asked 
a local resident about this, he explained 
that cultivated rice had been intentionally 
planted in areas where wild Oryza remained. 

As a researcher, I had considered the possibility of 
seed dispersal through Mekong River floods, but I was 
surprised to find that hybridization had occurred due to 
human intervention. The local resident mentioned they 
had simply sown leftover rice seeds without any specific 
intention, but this unexpected phenomenon made the 
journey even more exciting.
In the south, I visited a wetland where wild Oryza grew 
in large numbers. When I first visited in 2019, I explored 
the area on an elephant and was surprised to see the 
elephants eating wild Oryza as we moved through the 
wetland. However, by the time I returned in 2023, most of 
the wild Oryza had disappeared (Photo 4). Local people 
explained that an international waterfowl conservation 
group had dammed the wetland, preventing the water 
from receding during the dry season, which led to the 
disappearance of wild Oryza. Witnessing such irreversible 
loss firsthand made me realize how easily long-maintained 
environments can be disrupted. This experience was one 
of the most powerful moments in my life in understanding 

the challenges of environmental conservation and the 
importance of genetic resource preservation.

Laotian Rice Cultivation
The extensive upland rice culture in northern Laos is 
both grand and fascinating. While visiting an upland rice 
field after hiking for an hour from a village, I wondered 
why so much effort was put into growing rice in such a 
remote area. However, seeing the abundant rice harvest 
and tasting its exceptional flavor made me realize that it 
was well worth the effort. The farming is entirely manual, 
from harvesting to transport, as mechanization is nearly 
impossible. Yet, shifting the burned plots annually 

creates a patchwork of regrowing forest, demonstrating 
a sustainable farming method harmonized with nature 
(Photo 5).
Meanwhile, paddy rice farming also has unique aspects. 
One of the most memorable scenes was seeing water 
buffalo roaming post-harvest rice fields (Photo 6). As they 
graze on rice stubble and young sprouts while defecating, 
they naturally fertilize the field. Witnessing this traditional 
and sustainable nutrient cycle for the first time, I was 
shocked and moved by its beauty. This experience made 
me constantly question what the ideal form of agriculture 
should be in today’s world, and this is the starting point 
for pursuing my current research theme.

Photo 2 : Wild Oryza growing naturally by the roadside.

Photo 3 : Wild Oryza (left), cultivated rice (right), and a rice plant in the center that is likely a hybrid of the two.

Photo 4 : The wild Oryza that once grew abundantly has completely disappeared. The photo shows the wetland landscape from the same 
location (left: 2016, right: 2023).
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Introduction
Plants are estimated to biosynthesize approximately 5,000 types of 
compounds per species, with the entire plant kingdom producing 
around one million compounds. Most of these are classified as spe-
cialized metabolites, which are associated with plant adaptation to 
environmental conditions, such as disease resistance and stress tol-
erance. The acquisition or loss of specialized metabolites represents 
a crucial aspect of plant evolution through metabolic adaptation, yet 
few studies have elucidated this process in detail. We discovered 
a specialized metabolite called oryzalactone, which is considered 
to contribute to disease resistance in cultivated rice (Oryza sativa). 
Since only specific varieties of cultivated rice accumulate oryzalac-
tone1), it was hypothesized that the biosynthetic pathway of oryza-
lactone was either gained or lost in cultivated rice or its ancestral 
species. This study aimed to clarify the diversification of specialized 
metabolism by using oryzalactone biosynthesis as a model.

KSLX: A Key Gene in Oryzalactone Biosynthesis
Oryzalactone is classified as a diterpenoid. Most diterpenoids in 
cultivated rice are synthesized via a two-step cyclization process 
catalyzed by copalyl diphosphate synthase (CPS) and kaurene 
synthase-like proteins (KSL), followed by oxidative modifications. 
Therefore, the oryzalactone biosynthetic pathway was inferred to 
involve an abietadiene intermediate, as shown in Figure 1A. The ge-
nome of the cultivated rice variety ‘Nipponbare’ contains nine KSL 
genes, but none of them encode an abietadiene synthase 2). This 
led us to hypothesize the existence of a unique KSL (KSLX) specific 
to oryzalactone-accumulating strains (Figure 1A) 3). Genetic analysis 
suggested that the region surrounding KSL8 and the pseudogene 
KSL9 on chromosome 11 was associated with oryzalactone biosyn-
thesis. To investigate this, we performed de novo genome assembly 
of the oryzalactone-accumulating variety ‘Jaguary’ and searched 
for sequences homologous to KSL8. This analysis revealed a gene 
with 82.0% similarity to KSL8, which was not previously registered 
in databases. We designated this newly identified gene as KSLX. 
Further validation confirmed that transient co-expression of CPS4 
and KSLX in Nicotiana benthamiana resulted in the accumulation of 
abietadiene (Figure 1B). Additionally, overexpression of KSLX in ‘Nip-
ponbare’ (which lacks KSLX) led to oryzalactone accumulation (Figure 
1C). These findings establish KSLX as the key gene in oryzalactone 
biosynthesis 3).

KSLX is Specific to AA Genome Species in 
the Genus Oryza
KSLX is a gene homologous to KSL8 but is absent from the genome 
of ‘Nipponbare’. Comparative analysis of chromosome 11 between 
KSLX-containing strain ‘TG81’ and KSL9-KSL8-containing ‘Nip-
ponbare’ suggested that KSLX resides in the same genomic locus 
as KSL9-KSL8 (Figure 2A). This implies that cultivated rice exhibits 

polymorphism at this locus. To trace the origin of this polymorphism, 
we mapped whole-genome sequencing (WGS) data from 69 culti-
vated rice strains and 217 strains from 20 wild Oryza species to the 
KSLX genomic region (10 Kb upstream of the start codon to 10 Kb 
downstream of the stop codon). Principal component analysis of 
the exon sequences showed that the primary component reflected 
sequence gaps (Figure 2B). The group on the left included cultivat-
ed rice strains that accumulate oryzalactone, whereas the right-
side group comprised strains that do not. These were classified as 
KSLX-containing and KSLX-deficient strains, respectively. The genus 
Oryza is classified into ten genome types, and KSLX-containing 
strains were limited to the AA genome type, which includes O. sati-
va. Additionally, all AA genome species analyzed possessed KSLX 
(Figure 2B). Database analysis further revealed that KSL8-like genes 
are present in AA, BB, and FF genome species, while KSL9 is spe-
cific to the AA genome (Figure 2C). These findings suggest that the 
KSLX/KSL9-KSL8 polymorphism is unique to the AA genome but is 
universally present within this genome type 3).

KSLX Originated from the Fusion of Two KSL 
Genes
To investigate the evolutionary relationships among KSLX, KSL8, 
and KSL9, we conducted phylogenetic analysis by dividing these 
genes into exons and introns derived from AA genome and KSL8 
derived from BB and FF genome. The 5’ terminal region (from exon 

Molecular Evolution of Oryzalactone Biosynthesis Revealed by 
Genome Analysis of the Genus Oryza

New Findings from Studies utilizing NBRP-Rice Genetic Resources

KARIYA Keisuke1, ISHIHARA Atsushi2

¹ Plant Genetics Laboratory, National Institute of Genetics, Japan
² Faculty of Agriculture, Tottori University, Japan

Figure 1. KSLX is involved in oryzalactone biosynthesis
(A) Proposed biosynthetic pathway of oryzalactone.
(B) GC-MS analysis of Nicotiana benthamiana leaf extract overexpressing CPS4 

and KSLX. Peak 1 originates from abietadiene.
(C) Overexpression of KSLX in the KSLX-deficient ‘Nipponbare’ resulted in oryza-

lactone accumulation.

Laos Is in a Rapid Development Phase
Through my travels, I have observed that while Laos’ rice 
culture is still preserved by local people, it is also gradually 
disappearing due to rapid development. Over five visits 
from 2015 to 2024, I have seen road networks improve 
and the expansion of crops other than rice in slash-and-
burn field. In recent years, cassava and Job’s tears (a 
grain crop) have become more prevalent for export, and 
young villagers increasingly seek jobs abroad, leading to a 
decline in upland rice farming.

While slash-and-burn agriculture is highly sustainable as 
a farming method, its continuity may be threatened by 
shifting lifestyles. Sustainability is a crucial issue in modern 
farming, and losing traditional techniques that have been 
maintained for generations is truly regrettable.
For agricultural researchers, firsthand experiences provide 
insights beyond what literature and videos can offer. It is 
vital to continue observing, documenting, and passing 
down knowledge about Laotian agriculture and culture to 
future generations.

Concluding Remark
E v e r y j o u r n e y t o L a o s 
brings me valuable learning 
and discoveries. Through 
encountering not only wild 
and cultivated rice, but also 
the people living in Laos, 
I was impressed by the 
greatness of nature and 
the wisdom of the people. 
Based on this experience, 
I would like to deepen my 
knowledge that will be useful 
for future agriculture and 
food production, and pass 
it on to the next generation. 
If you are interested, please 
feel free to contact me.

Photo 5 : Upland rice in slash-and-burn fields and a mountainous landscape. In the 
foreground, previously burned fields from past years can be seen forming a patchwork 
pattern, reflecting different stages of regeneration.

Photo 6 : Water buffalo in a harvested rice paddy field.
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1 to intron 3) of KSLX was closely related to KSL8, while the 3’ ter-
minal region (from exon 4 to exon 13) was closely related to KSL9 
3). Given that the phylogenetic relationships reversed within the gene 
and that synteny was conserved in the vicinity of KSL, we conclud-
ed that KSLX originated from the fusion of two KSL genes (Figure 
2A). Based on this, we propose that the molecular evolution of KSLX 
involved the following steps (Figure 3):

1. Gene duplication of an ancestral KSL8 (anc8).
2. Functional differentiation of KSL8’, leading to the emergence of 

ancestral KSLX (ancX).
3. Gene fusion between anc8 and ancX.

Considering the distribution and phylogenetic relationships of KSL8, 
KSL9, and KSLX within the genus Oryza, gene duplication likely 
occurred in the common ancestor of the AA and BB genomes, 
whereas functional differentiation of KSL8’ and gene fusion occurred 
specifically in the common ancestor of the AA genome species 3).

Conclusion
Although the diversity of specialized plant metabolism is well known, 
few studies have elucidated the genetic factors and evolutionary 
mechanisms underlying this diversity. This study demonstrated how 
wild Oryza genome information helped unravel the molecular evolution 
of oryzalactone biosynthesis. With its rich phylogenetic and genomic 
data, the genus Oryza serves as a promising model for studying the 
evolution of plant phenotypes on a genus-level timescale.
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Figure 3. Proposed molecular evolution of the KSLX gene locus
anc: ancestral type, 8: KSL8, 8’: KSL8’, 9: KSL9, X: KSLX
The figure is adapted from Kariya et al. (2024) 3).

Figure 2. Distribution of KSL8, KSL9, and KSLX in the genus Oryza
(A) Comparison of the KSLX locus structure between the KSL9-KSL8-containing strain ‘Nipponbare’ and the KSLX-containing strain ‘TG81’. 

Homologous regions are shown in gray.
(B) KSLX-containing strains were specific to AA genome species.
(C) While KSL8 was conserved across the genus Oryza, KSL9 and KSLX were specific to AA genome species.

Introduction
Wild Oryza still possesses a variety of genetic diversity that has 
not been inherited by cultivated rice, making it an extremely unique 
resource not only for improving cultivated rice but also for studying 
the adaptive evolution of the genus Oryza. However, compared to 
cultivated rice, wild Oryza exhibits lower genetic fixation and re-
quires special attention when grown as an experimental material. In 
this article, we introduce key points for “bagging,” “threshing,” and 
“germination,” accompanied by video demonstrations.

Bagging Wild Oryza Panicles
The natural habitats of wild Oryza are typically located in lower 
latitude regions, where summer days are about two 
hours shorter than in Japan. As a result, wild Oryza 
often fails to flower under natural daylength condi-
tions in Japan. To obtain wild Oryza seeds in Japan, 
one must either grow the plants in a greenhouse 
during the short-day winter season or artificially in-
duce short-day conditions in the summer. However, 
some wild Oryza strains exhibit strong perennial 
traits, making it difficult to induce heading even under 
short-day conditions. Some strains produce only 2–3 
panicles per plant, and in extreme cases, only 2–3 
grains per panicle. Additionally, while the self-pol-
lination rate in cultivated rice reaches as much as 
97%, Oryza rufipogon exhibits an outcrossing rate of 
20–60%, and Oryza longistaminata is almost entirely 
outcrossing. Therefore, bagging the panicles is es-
sential to obtain self-pollinated seeds by preventing 
cross-pollination. Bagging also helps collect seeds 
that would otherwise naturally shatter upon ripening.
Bagging should be performed before flowering, ideal-
ly when the awn tips slightly emerge from the flag leaf 
sheath (Figure 1A). The bag should be lightweight and 
breathable; commercially available products like the 
“Research-use Pollination Bag for Rice” (Rizo Inc.) are 
convenient. To facilitate bagging, the flag leaf and one 
additional lower leaf should be trimmed with scissors, 
and the bag should be labeled with the strain number, 

date, and panicle development stage 1) before enclosing the entire 
panicle (1) At the National Institute of Genetics, panicle emergence 
stages are recorded as “Early” (before awn emergence), “Awn” 
(after awn emergence), and “Free” (when heading has begun)). To 
prevent seed loss, the bottom of the bag should be secured tightly 
with a clip (Figure 1B). However, the bag should not be fixed to the 
plant to allow free movement, preventing strain on the panicle neck 
as the panicle grows. Finally, to prevent the bag from being blown 
away by the wind, it should be loosely tied to a support with twine 
and re-secured after heading (Figure 1C). Approximately 30 days 
after flowering, the entire bag is harvested and dried in a glass-
house or a 37°C incubator.

How to Grow Wild Oryza

Technical Tips

YOSHIKAWA, Takanori
Plant Genetics Laboratory, National Institute of Genetics (NIG)

差し替え写真.docx 

 

 
図 1 
 
 
 
 
 
 

図1. 野生イネ穂の袋掛け.
A. 袋掛けに理想的な出穂ステージ. 白矢印は芒を示す.
B. 袋には系統番号、日付、出穂ステージなどを記録し、種子が落ちないよう
に下端をピンで留める.
C. 実際に袋掛けを行った短日区圃場.

A B

C

Link to the
  movie

Figure 1. Bagging of wild Oryza panicles.
A. Ideal heading stage for bagging. White arrows indicate 

awns.
B. Record the strain number, date, and heading stage on the 

bag, and secure the bottom with a clip to prevent seed loss.
C. A short-day treatment field where bagging has been per-

formed.
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Threshing Wild Oryza Seeds
Most wild Oryza seeds naturally shatter upon ripening, so threshing 
from the panicle is generally unnecessary. However, many wild Ory-
za strains have low fertility rates, requiring separation of filled grains 
from empty ones. Additionally, the long awns characteristic of wild 
Oryza can obstruct storage in seed bags. Before opening the bag, 
gently rubbing it helps break the awns, making the process easier. 
The contents are then poured onto a tray, and the filled grains are 
separated from debris. At the National Institute of Genetics, we use 
a vacuum cleaner equipped with an adjustable suction adapter to 

gently remove chaff and unfilled grains (Figure 2A, B), leaving only 
viable seeds. For cultivated rice strains with long awns (e.g., Indica 
varieties), an alternative method is to place the threshed seeds 
in an empty bottle, tap them with a rolled-up plastic wrap core to 
break the awns, and then use a vacuum cleaner to remove debris. 
Collected seeds are stored in small packets, vacuum-packed with 
an oxygen absorber and desiccant (Figure 2C), and kept at −20°C 
or lower for long-term preservation while maintaining germination 
viability.

Figure 2. Threshing of wild Oryza seeds.
A, B. Vacuum cleaner adapter for removing debris after threshing. The tip (A) is made by modifying a 500 ml plastic bottle, with air intake 

holes on the side to adjust suction power. The plastic bottle is connected to a commercially available hose, and the end that attaches 
to the vacuum cleaner (B) is made by layering and adjusting a cut-open hose to fit securely onto the vacuum cleaner hose.

C. Threshed seeds are placed in small packets, vacuum-packed with an oxygen absorber and desiccant, and stored at −20°C or lower.

差し替え写真.docx 
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図2. 野生イネ種子の脱穀.
A,B. 脱穀後のゴミを吸い取る掃除機アダプター. 先端(A)は500mlペットボトルなどを加工
し、側面に吸気孔を施工して吸引力を調整する. ペットボトルは市販のホースなどに接合
し、掃除機に装着する端(B)は切り開いたホースを何重にも重ねて掃除機のホースに
フィットするように調整する.
C. 脱穀した種子は小袋に入れ、脱酸素剤、乾燥剤とともに真空パックし、−20℃以下で保
存.

Link to the
  movie
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Seed Sterilization and Germination of Wild 
Oryza
Wild Oryza seeds exhibit deeper dormancy than cultivated rice, 
often requiring extended periods to germinate if sown directly after 
harvest. To expedite germination, seeds should undergo dorman-
cy-breaking treatment 2) at high temperatures (42°C) for about a 
week (2) Seeds distributed by NBRP Rice are pre-treated for dor-
mancy breaking). Additionally, removing the hull and making a small 
incision on the pericarp with tweezers can enhance water absorp-
tion (Figure 3A). After these preparations, seeds are surface-ster-
ilized by soaking them in a 1:500 diluted solution of Benlate (Sum-
itomo Chemical) for about 30 minutes at room temperature. After 
rinsing with water, the seeds are placed on filter paper inside a Petri 
dish, submerged just enough for part of the seed to remain above 
water, and incubated at 30°C in darkness for germination. Once 
germination 3) occurs, seeds are sown in cultured soil or similar 
media ( 3) The length of both shoot and root is longer than 1 cm). 

Non-germinated seeds are lightly rinsed and transferred to a new 
Petri dish with fresh wet filter paper to continue germination. Seed 
germination is checked and transferred every 2–3 days, with the 
process continuing for up to two weeks 4) ( 4) If dormancy-broken 
seeds fail to germinate after two weeks, they usually will not germi-
nate even with further time.)

Conclusion
The topics of “bagging,” “threshing,” and “germination” were cho-
sen because they are the most frequently asked questions from 
those growing wild Oryza. While we strive to provide clear answers 
via email, written explanations have their limitations. Thus, we de-
cided to launch the official NBRP Rice YouTube channel to intro-
duce these techniques through videos! We will continue uploading 
more content gradually, so if there are any other topics you would 
like us to cover, please feel free to let us know at nig_openfield@
nig.ac.jp. Also, don’t forget to subscribe to our channel!

差し替え写真.docx 

 

 
 
図 3 

A B C

図3. 野生イネ種子の殺菌と催芽.
A. 野生イネ種子の催芽の準備. 吸水を促進するために籾を剥き、ピンセットの先端で2回
ほど引っ掻いて果皮に傷をつける.
B,C. 催芽後、シュートと根がともに1cm以上伸長していれば粒状培土などに播種し(B)、
それ以下の場合は種子を洗浄して再度催芽を続ける(C).

Link to the
  movie

Figure 3. Sterilization and germination of wild Oryza seeds.
A. Preparation for wild Oryza seed germination. The hull is removed, and the pericarp is scratched twice with the tip of tweezers to promote water absorption.
B, C. After germination, seeds with both shoots and roots exceeding 1 cm are sown in cultured soil or similar media (B). If they are smaller, the seeds are washed and 

germination is continued (C).
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Activity Reports FY2024

Workshop: “Iine! Yaseiine 2!” & “Novel Utilization of Crop 
Wild Relatives for Sustainable Crop Production: A Model 
Using Wild Rice”

Open Field Tour

On September 19, 2024, we hosted two workshops—“Iine! 
Yaseiine 2!” and “Novel Utilization of Crop Wild Relatives for 
Sustainable Crop Production: A Model Using Wild Rice”—at 
the 146th Annual Meeting of the Japanese Society of Breeding 
(Hiroshima University, Japan). The workshops featured research 
on wild Oryza traits and introduced methods for utilizing wild Oryza 
strains from the NBRP collection. Many participants, including 
students and early-career researchers, attended, and the event 
concluded successfully with great engagement.

This year, we conducted individual guided tours for visitors to observe 
wild Oryza and experimental strains derived from wild Oryza. We also 
welcomed international visitors from Thailand, China, Italy, and other 
countries. Additionally, we updated plant labels, which had become 
outdated, by clearly displaying species names, genome types, and 
country of origin. To further enhance clarity, we introduced color-
coding for each species, making it easier to distinguish between 
different strains.

Outreach Activities at Academic Conferences

NBRP Rice Steering Committee

■ 146th Annual Meeting of the Japanese 
    Society of Breeding
　(September, Hiroshima University, Japan)
■  47th Annual Meeting of the Molecular
   Biology Society of Japan
　(November, Marine Messe, Fukuoka, Japan)
■ Agri-Business Creation Fair 2024
   (November, Tokyo Big Sight, Japan)
■ 66th Annual Meeting of the Japanese
   Society of Plant Physiologists
   (March, Kanazawa University, Japan,
   scheduled)

This year, the NBRP Rice Steering Committee Meeting was held on 
December 27 at the National Institute of Genetics.

We participated in outreach activities at 
the following academic conferences:

Explaining the origins of different strains to visitors at the open field 
(National Institute of Genetics).

At the 146th Annual Meeting of the Japanese Society of Breeding, 
we participated in the NBRP Plant Resources Joint Exhibition, show-
casing various plant genetic resources, including wild Oryza strains, 
and promoting their research applications.

NBRP Plant Resources 
Joint Exhibition (146th 
Annual Meeting of the 
J a p a n e s e  S o c i e t y  o f 
Breeding)

Announcements

NBRP Rice
Outreach Activities

We plan to hold events introducing NBRP Rice genetic resources at various academic conferences. 
Please visit NBRP Rice booth!

Back Issues Back issues and the English version of this newsletter are available on Oryzabase.
【Oryzabase】https://shigen.nig.ac.jp/rice/oryzabase/

Wild Oryza
Research Workshop

The NIG Research Workshop titled “Oryza Wild Relatives Study Group: Learning Plant Evolutionary 
Strategies from Wild Oryza Species” is scheduled to be held. We look forward to your participation!

In FY 2025, we plan to conduct observation tours of wild Oryza and experimental strains derived 
from wild Oryza. If you are interested in observing or studying the plants in the field, please contact 
us via email at nig_openfield@nig.ac.jp. Individual guided tours will be arranged for each visitor.

Open Field Tour

The NBRP Rice Official YouTube Channel features video explanations of wild 
Oryza seed bagging, germination, and threshing, as introduced in Technical 
Tips. Scan the QR code on the right to watch the videos!

YouTube - NBRP Rice 
Official Channel

 (https://www.youtube.com/@
NBRP-Rice)

The QR code of the
NBRP Rice Official Channel

The QR code to jump 
to Oryzabase.


