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We partner with academia and cannabis industry stakeholders to 
advance the exploration of the cannabis plant and implement 
science-based research to develop cultivation techniques for 

sustainability, efficiency and profitability.



“We are at an unprecedented time in the history 
of plant science where we have an incredibly 
valuable plant for which there is almost zero 
scientific cultivation research. The opportunities 
to improve production methods with solid data 
are vast. It is truly a unique and exciting time to 
be a horticultural scientist.”

- Jim Faust, PhD., 
Clemson University Flowering Physiology Laboratory



Cannabis Research Coalition

Let's craft the future together.

crc@thehempmine.com



Post Harvest Production
Growing

Harvesting & Trimming

Drying
(Slow or Heated)

Curing

Dried Buds

Grinding
(optional)

Extraction
& Purification
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Today's Topics...

• Properly build-out your space for drying and curing
• Understand the drying and curing methods 

today’s operators are using
• Establish climate-controlled temperature, 

humidity, and airflow set points
• Develop a plan for continual fine-tuning and 

improvement to your post-harvest process.



How do we 
"MASTER“ 

post-harvest?

By truly understanding plant 
physiology in post-harvest.
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Substances in trichomes

• Terpenoids
• Monoterpenes
• Sesquiterpenes
• Cannabinoids

• Flavonoids
• Methyl ketones
• Acyl sugars

But what else is in plant material?
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Everything else…
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Water Activity during Dry

0.8 represents 
the value in 

which Botrytis 
cannot 

continue to 
grow
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Drying:
Removal of water for preservation

Microorganisms have a limiting 
water activity level below which 
they will not grow. Water activity 
(AW), not moisture content, 
determines the lower limit of 
“available” water for microbial 
growth. Since bacteria, yeast, and 
molds require a certain amount of 
“available” water to support 
growth, harvesting at the proper 
AW is crucial.

(Range= 0-1)



Microbial Free

DRYING KINETICS AND THE EFFECTS OF DRYING METHODS ON QUALITY (CBD, TERPENES AND COLOR) OF HEMP (Cannabis sativa L.) BUDS



How does water escape?

•Cut Ends
•Stomate
•Ruptured Cells
•Hydathode



How does water move through plants?

Water in through roots

Out through transpiration

Transpiration is a necessary "cost" associated with the opening of the 
stomata to allow the diffusion of carbon dioxide gas from the air 
for photosynthesis.

Mass flow of liquid water from the roots to the leaves is driven in part 
by capillary action, but primarily driven by water potential differences.

Transpiration also cools plants, changes osmotic pressure of cells, and 
enables mass flow of mineral nutrients and water from roots to shoots.



https://www.sciencefacts.net/turgor-pressure.html



How does water move through plants… 
without roots?

Plug aka. capillary embolism

Out through transpiration



Stomata

https://www.sciencesource.com/1992144-sem-cannabis-trichomes.html



Cut ends.

Modern plant physiology, Alpha Science International Ltd, Google books 12.03.2017

Air enters cut open xylem vessels 
causing a blockage. 



Hydathode

Guttatin-A Natural Phenomenon:Useful medium for production of Recombinant Proteins. June 2014. Kumar.



Plasmolysis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204789/

The softening of the fruit during maturation is due to the activity of hydrolyses on the fruit cell wall 
polysaccharides, which leads to a modification of the cell wall composition.

Turgor pressure can reach 20 atmospheres (2 Mpa)

When water loss is too fast, the plasma membrane can be damaged resulting in browning.



Bound Water

Strongly bound:

Unfreezable. This water is not available 
for chemical reactions. 

Firmly bound:

Water molecules that are held in the 
solid matrix by capillary condensation 
and are present as multilayers above 
the monolayer.  Increased resistance to 
evaporation

Unbound:

Water present in macro-capillaries and 
exhibits nearly all the properties of bulk 
water. Micro-organisms utilize this 
water causing the contamination to the 
product

Strongly
Bound

Firmly
Bound Unbound

(Al-Muhtaseb et al., 2002).



Browning

Yellowing: High humidity & high temperature

If drying is too fast, the cell membrane breaks and it easily reacts with a large 
amount of accumulated polyphenols forming a large area of browning.



 Influences of different curing methods on chemical compositions in different types of tobaccos. 





Microbial Free

DRYING KINETICS AND THE EFFECTS OF DRYING METHODS ON QUALITY (CBD, TERPENES AND COLOR) OF HEMP (Cannabis sativa L.) BUDS



Drying Rates

0.65 aW and above
is the highest 
chance for 
enzymatic activity

18% moisture 
content= ~0.65 aw



Carbon metabolites

• Primary metabolite in plants

• Structural:
• Cellulose 
• Hemicellulose

• Nonstructural (energy): 
• Starch 
• Sucrose



Changes in tobacco

Influences of different curing methods on chemical compositions in different types of tobaccos. 

SUGARS ARE ADDED TO CIGARETTES!



Plastid Pigments

• Chlorophyll
• Carotenoids

The pigment degradation in post-
harvest directly influences 
appearance, color and 
generation of aroma components 
(precursors). https://www.livescience.com/52487-carotenoids.html



Polyphenols

• Tannins, flavonoids, anthocyanin and 
simple phenol derivatives.

• Play an important role in influencing 
the color, growth and development of 
aroma components.

• The drop of temperature and reduction 
of time lower the volatilization of 
aroma components and maintains the 
polyphenol content in the oriental 
tobaccos. 

https://en.wikipedia.org/wiki/Anthocyanin



Potassium
• Osmotic pressure in the curing 

process.
• A high content of potassium 

elements contributes to enhancing 
the combustibility and 
hygroscopicity 

• High potassium = white ash
• Can also improve the scent and 

aromatic value of flue-cured 
tobacco by regulating the synthesis 
of aromatic hydrocarbons in leaves.

• Osmotic pressure in the curing process.
• A too high chlorine content hinders the 

glucose metabolism and further leads 
to accumulation of excessive starches, 
and thus the leaves are thickened and 
embrittled.

• High ratios reduce flammability and 
increases hygroscopicity.  This reduces 
their quality by reducing the burning 
rate and heat retention capacity.

Chlorine



Nitrogen

• Essential for growth. 
• But…

• Excess nitrogen produces strong and spicy flavors, 
which are not associated with high nicotine contents. 



• Nitrosamines are organic compounds that we encounter in low levels in our water and 
foods, including meat, vegetables, and dairy products.

• Fresh tobacco leaves have virtually no nitrosamines.
• During burning, nitrate reacts with alkaloids to form nitrosamines.
• Nitrosamines = carcinogens
• Studies have shown that it is highly advisable to not over fertilize nitrogen during growth 

to reduce nitrogen content at harvest.

• A reason to flush??

Nitrogen Metabolites



“Both (MJ & tobacco) types of smoke have similar concentrations 
of particulate matter and toxicants, including carbon monoxide, 
hydrogen cyanide and nitrosamines, all of which pose potential 
health risks.”

Nitrogen Metabolites

EVIDENCE ON THE CARCINOGENICITY OF Marijuana Smoke. 
2009. California EPA. 
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Phosphorus

• The P content in leaves is 
positively related to the sugar 
content= 

a quality parameter

• In tobacco, an increased 
magnesium content in a leaf 
(up to 2%) enhances the 
combustibility and appearance 
of ash (color and texture), 
resulting in porous, loose, and 
light-colored ash.

Magnesium



REHYDRATION = BAD

• Rehydration events lead to 
encapsulation collapse.

• This releases volatile compounds 
bound within those cells resulting 
in ruptured cells.

• Is it a good thing if you’re 
smelling terpenes?
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Barn dried

Controlled climate. 
60/60
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Gases

• Ethylene sensitive (climacteric)
• senescence is accompanied by a sudden transient increase in 

ethylene production and respiration

• Ethylene insensitive
• Little to no increase in ethylene production and respiration
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Purge

In a second expt., 12 days in sealed jar (no purging), ethylene reached 10-17 ppm.



QUESTIONS??

@DR.JUSTICE_GROWS
@THEHEMPMINE

@CANNABISRC

ALLISON@THEHEMPMINE.COM

WWW.THEHEMPMINE.COM
WWW.CANNABISRC.ORG

mailto:allison@thehempmine.com
http://www.thehempmine.com/
http://www.cannabisrc.org
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