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Activity Report -Science Dialogue Program-
(FATVR-HA4F7OT ERBRES)

- Fellow’s name (3&ffEK4): Monshi Fakhrul Islam (ID No. P23392 )

- Name and title of the lecture assistant (GE&E@HBEDE-K4&)

- Participating school (%##:4): Nagano Prefectural Suwa Seiryo High School

- Date (EHEBH): 10/02/2025 (Date/Month/Year:B/B/4E)

- Lecture title (3%%%EH): Resilient crops for better agriculture: Advancing allergen-free

and low-nutrient tolerant plants

- Lecture format (GE&=):
€ X Onsite - [Online (Please choose one.) (M@ - F2342) ((ELLMERZELY,))
@ Lecture time (G&ZRERT) 60 min (%), Q&Atime (EEEmZER) 60 min (%)
@®Lecture style (ex.: used projector, conducted experiments)
(EEAZ B ToPzos—ERICKIER. RR-EEOFELRL))
used projector

- Lecture summary (& =): Please summarize your lecture within 200-500 words.

The lecture entitled ’'Resilient crops for better agriculture: Advancing allergen-free and low-nutrient
tolerant plants’ explores innovative approaches to crop improvement for sustainable agriculture.
It highlights the challenges posed by allergens in food crops and plants tolerant to nutrient-
deficient soils, emphasizing the need for genetic advancements to develop resilient crop cultivars

for feeding the overpopulated generations in the world.

A key focus of the lecture was the development of allergen-free crops. Many staple foods, such
as wheat, buckwheat, peanuts and soybeans, contain allergenic proteins that affect human health
worldwide. Advances in molecular breeding as well as genetic engineering technology like
CRISPR have enabled scientists to modify or eliminate allergenic proteins, making these crops

safer for consumption without compromising their nutritional value.

The lecture also discussed strategies to enhance crop tolerance to low-nutrient soils. In many
regions, poor soil fertility limits agricultural productivity, leading to food insecurity. By improving



nutrient-use efficiency through genetic modifications and selective molecular breeding, scientists
can develop crops that thrive in nutrient-poor conditions, reducing dependence on chemical
fertilizers. Key approaches including enhancing root architecture, improving nutrient uptake
mechanisms, and introducing genes that enable efficient use of limited soil resources.

Moreover, the lecture underscores the importance of climate resilience. With increasing
environmental stressors such as drought and salinity, integrating stress-tolerant traits in crops is
crucial for future food security. The combination of biotechnological tools and traditional breeding
methods paves the way for the development of robust crop varieties suited for diverse agro-
climatic conditions.

Overall, the lecture emphasizes that advancing allergen-free and nutrient-efficient crops is
essential for a more sustainable and inclusive agricultural system. These innovations not only
improve food safety and accessibility but also promote environmental sustainability by reducing
agricultural inputs and enhancing productivity in marginal lands.

@ Other noteworthy information (ZMfthiFEdT REEIE):

This lecture provides the students a basic knowlwdge how to develop resilient crops that can
thrive in challenging environments while minimizing allergenic compounds and improving nutrient-
use efficiency. Students also get the basic ideas about the understanding of plant morphology,
physiology, plant breeding and biotechnological approaches, that can help them to thinking more
about how they will can contribute to sustainable agriculture and food security. This practical
knowledge of my research output motivated them to be a researcher for addressing the future
global agricultural challenges in crop improvement.

- Impressions and comments from the lecture assistant (EZWHBIEDAMNS. KTATSLIZHT S
ER-BEZENHYELS, BRELWLET,):
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