
F u sari u m  d i seases are  rap i d ly b ecom i ng  a concern 
for t h e reem erg i ng  h em p  and  m ari j u ana i nd u st ri es.  
A t  least  fou r Fusarium sp p .   h av e  b een rep ort ed  
to cause Fusarium head blight (FHB) in field hemp 
( Figure 1) in both flower and grain cultivars. Reported 
cau sal sp eci es i nclu d e F. avenaceum, F. graminearum, 
F. sporotrichioides, and  m em b ers of t h e F. incarnatum-
equiseti species complex. Fusarium wilt caused 
b y F. oxysporum, as well as F. armeniacum and  
F. incarnatum-equiseti sp eci es com p lex , h av e b een 
reported in both fields and indoor facilities. Other 
rep ort ed  d i seases cau sed  b y Fusarium sp p .  i nclu d e 
crown rot, damping off, pith necrosis, root rot, and tip 
b li g h t .

S om e Fusarium sp p .  rep ort ed  t o cau se d i seases on 
cannabis are known producers of mycotoxins in other 
crops (Gwinn et al. 2022). Fusarium graminearum
and  F. sporotrichioides are m aj or p rod u cers of 
trichothecenes, such as deoxynivalenol (DON) and T2. 
Fusarium avenaceum com m only p rod u ces t h e t ox i n 
moniliformin. Species contained within F. incarnatum-
equiseti species complex (FIESC) have the potential to 
p rod u ce d i v erse t ox i ns, su ch  as ap i ci d i n, b eau v eri ci n, 
butenolide, enniatins, equisetin, trichothecenes, 
fu saroch rom anone, and  z earalenone.  Many of t h ese 
toxins are regulated in cereal grains at levels as low 
as p art s p er m i lli on or p art s p er b i lli on, b u t  cu rrent ly 
t h ere are no t h resh old s or t ox i n li m i t s est ab li sh ed  for 
cannab i s or cannab i s p rod u ct s.  

As consumption of cannabis products increases, it is 
important to understand whether Fusarium sp p .  are 
present in post-harvest materials. There is limited 
information on whether or how much Fusarium i s 
present in stored materials. In particular, risk for 
m ycot ox i ns i s a concern for p ost - h arv est  p rod u ct s, and  
p resence of t ox i n- p rod u ci ng  sp eci es can b e i m p ort ant  
for the health and safety of end users. The aim of this 
project was to determine the potential for Fusarium 
contamination of post-harvest hemp materials.

S our c es of  S a m pl es
F or t h i s su rv ey, st ored  h em p  m at eri als from  t h e 
2020 growing season were solicited in Spring 2021, 
approximately 6 months after harvest (Figures 1 A  &  1 B) .  
Seven growers from 6 counties in Kentucky submitted 
a total of 13 samples; one grower submitted samples 
from both 2019 and 2020 growing seasons. No visible 
fungal growth was observed in any of the samples.  All 
submitted tissue was dried; blighting and necrosis were 
u nd et ect ab le.   
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Figure 1.  Fusarium head blight has been reported in 
flower and grain cultivars of hemp grown in Kentucky.

http://www.uky.edu
http://www.ca.uky.edu
https://plantpathology.ca.uky.edu/extension/publications


Figure 2.  Postharvest drying and storage of hemp by Kentucky 
growers is accomplished by (A ) hanging in tobacco barns and (B )  
laying horizontally on racks.

Isolates Identified
A total of 123 Fusarium spp. isolates were recovered 
from the 13 field sample submissions (Table 1, 
Figure 3 ) .  Fusarium spp. were isolated from 12 of the 
submitted samples; one sample yielded no Fusarium 
spp. Numbers of isolates varied widely from sample 
to sample.  A grower who submitted 3 samples had as 
many as 21 isolates from one field and only 5 isolates 
from a nearby field.  Another grower, who submitted 
2 samples, had 18 isolates from each field.  And yet 
another grower who submitted one sample each from 
2019 and 2020 from the same field had 3 isolates in the 
first year but none in the second year.

Jessamine
2 samples

  2+ species
  5 isolates

Boyle
3 samples

  8+ species
32 isolates

Metcalfe
1 sample

  1+ species
3 isolates

 Clark
  2 samples
  6+ species
23 isolates

Jackson
1 sample

  3+ species
 5 isolates

Bracken
  4 samples

55 isolates
  7+ species

Distribution of the species was varied, and no 
geographical patterns emerged.  The most prevalent 
species were from FIESC (93 isolates) with the Equiseti 
clade (clade = relatedness group) making up 69 of those 
isolates; it was confirmed in all grower farms.  Twenty 
i solat es from  t h e F u sari u m  sam b u ci nu m  com p lex  
(FSAMSC) were recovered from 4 of the 6 counties, with 
1 7  of t h e i solat es b ei ng  F. graminearum .

Based on phylogenetic analysis, a total of 12 Fusarium 
species were identified in 5 different species complexes
�   Fujikuroi complex included F. fujikuroi.   
�   Oxysporum complex included F. oxysporum .   
�   Sambucinum complex included F. armeniacum, 

F. graminearum, and  F. sporotrichioides .  
�   Solani complex included F. solani .   
�   Incarnatum-equiseti complex contained two clades, 

equiseti and incarnatum. 
�  Equiseti clade included F. arcuatisporum, 

F. compactum, and  F. ipomoeae .   
�  Incarnatum clade included F. hainanense and  

F. luffae.   

P ost h arv est  m at eri als cont am i nat ed  b y Fusarium sp p .  
pose risks to end users.  Today, hemp is used for food 
and  feed , sm oked  and  v ap ed , and  concent rat ed  i nt o 
therapeutic products.  Mycotoxins produced by many 
of the species identified in this study can be harmful to 
humans and animals.  They also can put this emerging 
industry at risk when negative reports emerge.

Figure 3.  Counties of origin of postharvest hemp 
submissions and summary of Fusarium spp. isolated 
from samples.
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Recommendations to Growers
Growers should work with their county Extension 
agents during the growing season.  Identification of 
FHB and confirmation of disease by submitting samples 
to the University of Kentucky Plant Disease Diagnostic 
Laboratory is the first step in developing a management 
plan.  Detection of Fusarium sp p .  i n st ored  h em p  i s 
possible, but mycotoxin testing protocols are under 
d ev elop m ent .

Fusarium spp. County / Counties
F. arcuatisporum Boyle
F. armeniacum Boyle
F. compactum Boyle, Bracken
F. laceratum Boyle, Bracken
F. fujikuroi Boyle, Clark
F. graminearum Boyle, Bracken, Clark
F. hainanense Bracken

F. ipomoeae
Boyle, Bracken, Clark, Jackson, 
Mecalfe

F. luffae Boyle, Clark
F. oxysporum Boyle
F. solani Bracken
F. sporotrichioides Boyle, Jackson

Table 1. Species of Fusarium isolated from stored hemp 
and the counties in which they were found.
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