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Seed Innovation
* Seed Priming Technologies for Healthy
Seedlings (Reduced hypocotyl)
* Better Seed Germination Rate
* Disease Management

Soil Microbiome Modulation
» Species-specific microbiome
* Disease and Health Management of Plants
* High-Value Metabolites Enhancement

Post Harvest Technologies
* Shelf life extension of green leafy
* Biowaste management
* Upscaling of Biowaste
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Plant growth

Seed Priming Technology
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Hydro-priming

o Osmo-priming

_ Chemical-priming

" Hormonal-priming

"7 Redox-priming

Bio-priming

Hydration

Bio-agent of seeds

Enhanced Seed
Germination

Induced heat
tolerance

Induced disease
resistance

Increase plant
growth

Increased
productivity and
yield
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Seed Priming Technology

Seed Germination

Epicotyl

First leaf

Cotyledon y,

 Enhanced Seed Germination
Hypocotyl * Reduction of hypocotyl elongation

Hypocotyl

¢ coat Hypocotyl - i
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https://www.utthancareerinstitute.com/seed-germination/
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Seed Prlmlng Technology

Control: Xiao Bai Chai 10- days seedling Treated Xiao Bai Chai 10-day Healthy

with slanted hypocotyl Seedling Reduced hypocotyl
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Seed Priming Technol&g_y
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Control: Chinese Cabbage 10- days Treated Chinese Cabbage 10 - days healthy
seedling with slanted hypocotyl seedling with reduced hypocotyl
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Seed Priming Technology

Control: Choy Sim 14- days old seedling Treated Choy Sim 14- days old healthy
with slanted hypocotyl seedling reduced hypocotyl
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Seed Priming Technology
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Increased wettability

Seed priming recipes
with natural extracts /
microbes for healthy
germination

Increased water uptake

NO, ND
NO, 0y

Faster germination and development

Higher biomass . . .
Seed priming recipes

with microbes for
faster germination,
healthy roots and
increased biomass

Longer roots and shoot
e i Mora branching

Xyl differentiation
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% Fungi
Drought Bacteria

Saline

Abriotic Biotic

Insects
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seedbourne pathogens
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/ micrabdal pathogens

Improvied nuLrient up ke

Increased engymatic and non-snaymatic antiosidanty
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Increasid protein metabalism
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Increased chiomphyll prodution
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Seed treatment
recipes to induce heat
tolerance using LED
light and microbes

Seed germination
recipes to increase
metabolism
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Species-specific Microbiome

So is Soil Microbiome

The Gut Microbiome is
Unique
Bio-priming

Improved

Mineral nutrients
Bioactive compounds
Nutrient use efficigiih
Stress tolerance

Crop yield
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Soil Microbiome Modulation for High-Value Metabolites Enhancement and

URBAN AGRICULTURE
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Disease management

Metabolites Enhancement: Micronutrients (Hormones, Vitamins and Minerals)
Modulation of soil microbiome for management of plant disease:
Systemic acquired resistance (SAR) and Induced systemic resistance (ISR)

Enhancement of plant-growth

promoting traits

Secondary metabolites

High protein levels
X 4

High quality foods
Such as...
‘ Antioxidant activity ]— Cropped plants
¢ @ g
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4 Plant physiological, bio- Desi f optimized
Drought tolerant chemljz:aYand molecular e belonbinic
microorganisms responses biofertilizers (inno-

S Vative tools)

Biofertilizers based
on synergistic
microbes

AMA

Microbial interactions

Bacteria

AM fungi
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Extension of shelf life

Hydrogel and edible coating formulations technologies for enhancing the post-harvest shelf
life of agricultural produce.

Desirable impacts:
Reduce gas exchange
Reduce moisture loss
Reduce microbial infection
Preserve nutrients

Desirable outcomes:
Improved shelf life
Reduced microbial spoilage

Edible coating:
* Polysaccharides, Lipid and proteins and
their combinations.
* Enriched with antibacterial plants extracts

Hydrogel plug . | Extension of shelf life of Reduction in Better returns for
formulation ‘ | green leafy by five days biowaste growers
N RS RRGATON @Temasek
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Biowaste Management

VALORIZATION OF AGRICULTURAL WASTES
IN A CIRCULAR ECONOMY CONCEPT
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Upscaling of Biowaste

Fruit and vezetahle
byproduct sources of
bioactive compounds for

binpolymers

¥  Renewable and biodegradable : food packaging Pecl, skin; seed, Jeaf,
¥ Composite films with good stability and
barrier propertics

kernel and pomace
¥ Active lilms as carider of antioxidant and 5 e

| antimicrobial compounds ;I %

Bioactive compounds
{powder or extract)
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Upscaling of Biowaste

Extraction and stabilization of pigments from wasted vegetable trimmings (Green/Red Tatsoi)

Food color
High-value antioxidant
Cosmeceuticals ingredient

Health supplement
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Thank you

Contact us: e
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Centre for Research & e s
Opportunities in Plant Science  *.: =3 " .

(CROPS) R e

CROPS Dr Kadamb Patel,
HEAD, CROPS
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