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Melatonin synthesis
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ASMT: N-acetylserotonin methyltransferase
COMT: cafteic acid O-methyltransferase
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Versatile melatonin functions
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Melatonin enhancing peanut development

Peanuts are not only a globally important oil and food crop, but also a pathway to a

resilient and sustainable future.
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Melatonin enhancing peanut development




Melatonin enhancing peanut development

@ At anthesis, Melatonin significantly
increased vegetative dry matter
across three N levels and in both
years.

€ At maturity, Melatonin enhanced
grain mass per plant by 26.35%
(N180), 29.07% (N135), and
22.41% (N90) vs non-MT.
® N180, N135, N90, respectively, mean 180,

135,90 kg N /ha
® Treatment: peanut seeds were dressed in

0.5 pmol/L melatonin
® Field experiments 2021 2022

Field Crops Research 2024, 319, 109650
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Mechanism1 of melatonin enhancing peanut development

Melatonin v | - increase
. " Photosynthesis \f Calvin cycle [f W decrease
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Melatonin affects soil metabolomics and microbiome

e.g. a majority of alkaloids increases, which can inhibit Pathotroph and enhance

Saprotroph such as Trichoderma and Penicillium
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Mechanism2 of melatonin enhancing peanut development

-~ a. Chlophyll content
Melatonin

@ reprograms soil
microbial community |
@ creates friendly soil t W5
environments | \\ }/ e

b. Nitrogen balance index

Increased =
photosynthesis | €. PSII maximum photosynthetic efficiency(Fv/Fm)

~ d. Net photosynthetic efficiency

-

® N fertilizer: 67.5 N kg/ha J
® Treatment: peanut seeds -

were dressed with 0.5
numol/L melatonin
® Pot experiments
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Melatonin affecting root bacteria microbiome

Melatonin enrich distigct
endo-root bacteria
microbiota
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Journal of Pineal Research, 2026, 78: €¢70105.




Mechanism3 of melatonin enhancing peanut development

nodes = 98 edges =54 modularity = 0.973

nodes = 76 edges = 44 modularity = 0.945

nodes = 100 edges =129 modularity = 0.58

@ Module #1 (16%) @ Module #2 (12%) © Module #3 (7%)
@ Module #4 (4%) Module #5 (3%) Other Module (58%) @ Module #4 (3.95%) Other Module (78.94%) ® Module #4 (3.06%) Other Module (85.72%)

® Module #1 (8.21%) ® Module #2 (395%) @ Module #3 (3.95%) ®Module #1 (4.08%) @ Module #2 (4.08%) @ Module #3 (3.06%)




Mechanism3 of melatonin enhancing peanut development
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@ Module3 has significant positive correlation
with NN, nodules, biomass and yield.
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N fertilizer: 90 kg N /ha
Treatment: peanut seeds
were dressed in 0.5
umol/L melatonin

Field experiment

Three peanut cultivars
Root microbiome at
maturation stage

Nodes Modulel (Phyla) Module2 (Phyla)

Module3 (Phyla) Module4 (Phyla) Module5 (Phyla)

€ Module4 has significant positive correlation
with nodules, biomass and yield.

@ Module5 has significant positive correlation
with root number, biomass.
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