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Micropropagation: High throughput in vitro multiplication of plants for production purposes 
 
Tissue culture: growing cells from living tissue in medium (growth of callus, organogenesis, etc.) 
 
3 stages of micropropagation 
1. Initiation to in vitro culture 
2. Shoot multiplication in vitro  
3. Rooting & acclimation 
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Ongoing problems with hemp at all stages 
• Hyperhydricity (stage 1) 
• Culture decline (stage 2) 
• Ex vitro rooting (stage 3) 

Lata et al., 2009 

Smykalova et al., 2019 

Lata et al., 2016 3 Rivers Biotech 
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Initiation to prevent hyperhydricity 
• MS, 30 g/L sucrose, 0.5 mg/L metatopolin 
• Increased agar at 1%, vented lids, 6 week with 3 week subculture intervals 

Cultivar: Kentucky Sunshine 

10% bleach + tween; 15 min.  

Wife 

Cultivar: Wife 

Wife 
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Shoot multiplication 
• Reduce agar to 0.8% 
• Gibberellic acid at 0.1 mg/L 

 
No GA 

0.1 mg/L 

Cultivar: Dinamed CBD 
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Shoot multiplication 
• Increased MS mesos (Ca, Mg, P) and vitamins to 2.5x MS and vitamins 

After 3 week on SM media; cultivar Wife 

After 12 week on SM media 

After 15 week 

After 18 week on SM media 
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Shoot multiplication 
• Added ammonium nitrate (N) at 500 mg/L 

Wife at 12 week on SM media Abacus at 6 week on SM media 

With added N 

Without 
added N 
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Shoot multiplication 
• Subculture tips and 2+ node segments 
• Single node segments are slower 
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Shoot multiplication 
• 2x multiplication rate 

After 13 subcultures 
and 9 months since 
initiation (2/4/21) 

Cultivar triploid Wife; 18 week on SM media 

36 week on SM media 

36 week on SM media 
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Shoot multiplication 

Abacus after 36 weeks on SM media Abacus one year in culture; 46 weeks on SM media  



In vitro Prerooting  
• In vitro IBA pulse for 10-14 days 
• Next, ex vitro rockwool 75-100% success (~3 wks) 
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Retipping 
• Retips: cuttings taken of new shoots from recently propagated plants 
• High shoot regeneration allows for serial cuttings 
• Enhanced rooting ability >90% 
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Micropropagation/retipping system  
• 9x multiplication rate as traditional stem cuttings from  
mother plants 

 
 

 



Micropropagation R&D 
• Optimize shoot multiplication media to improve culture performance 
• Rooting timing 

 
 
 
 

Thank you 
 


