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'Global watermelon production

 World 104.9 billion kg’
« US exports 181 million kg?
e 70-80% production from SE US3

* 90% seedless hybrids (triploid)*
« Seed + Greenhouse Culture + Labor

transplanting = 30% of expenses®

Share of U.S. watermelon produced by State,
2024

i

( Total production, 2024: 3.7 billion pounds )

Indiana

11 percent

Texas
12 percent

North Carolina
7 percent

California
15 percent

Other States
13 percent

Georgia

18 percent Florida

24 percent

Note: Other States include Arizona, South Carolina, Maryland, and Delaware.

Source: USDA, Economic Research Service based on data from USDA,
National Agricultural Statistics Service, Vegetables Annual Summary.
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B Factors inhibiting germination

PGR
sensitivity4

Genetic
factors13.14

Hard seed

coat limits

oxygen &
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Low seed

germination
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'Do pretreatments enhance germination?

5 Cultivars 3:::-\

Sterilization s \. / Incubation

Imbibition

Treatments




' Triploid Baseline

Triploid Intact Untreated Final Germination (%)
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Scarification is insufficient

Final Germination (%)

Scarified Triploid Final Germination (%) p < 00001

100

80
p = 0.1006

60

40

20

_ T

Intact Clipped H,SO,

Genotypes ©EZ oFN °LB ®OC *TX



Most improved

Day 12 Final Germination
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H,O, modulates GA; Response

H,O

Triploid GA3 Dose-Respense Final Germination (%)
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Metabolic Mechanisms

n

increased accumulation
of signaling molecules
and interaction between them

4

interaction between signaling molecules

and phytohormones via
\ SnRK2s, RACK1 and MAPK pathway
™~ .
\\

stimulation/inhibition of
phytohormones
production and catabolism

4
S
regulation by DELLA, ARF, miR160

activation of Ca?* signaling

and redox signaling gene expression,
decreased expression of DOGI

: * @
germination

(16) Woijtyla et al., 2016

Triglycerides

Critical enzyme Acetyl CoA
Succinate Phosphoenolpyruvate

17
Glyoxylate Cycle™ g Citric Acid Cycle mmm) Gluconeogenesis )
Critical enzyme (Isocitrate Lyase)?819 Critical enzyme




Future work

Gene Discovery1s1

AGCCTTTAGCAATAAGTC
CAGTTAAAGCCTTTAGCA
ATAAGTCCAGTTAAAGCC
TTTAGCAATAAGTCCAGTT
AAAAATAAGTCCAGTTGC

RNA extraction RNA sequencing gRT-PCR Validation



Research Conclusions

Limitations ~ Industry - Germplasm
» Genotypic » Generic H,0, * Enzyme genetic
. Physiological » Genotypic GA, characterization
e Hormonal e Scarification * Parent
pre-screening
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Internship Conclusions

Personal ~ Professional | Future Career

» Self confidence * Experimental * Crop Improvement
» Goal alignment Design - Molecular Biology
- Time management * Data Analysis - Science

* Story telling communication

P B
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