
Hop Latent Viroid (HLVd, HLV, or HpLVd), colloquially known as “dudding disease”, is a
microscopic segment of infectious RNA capable of causing catastrophic losses in cannabis
cultivation. Unlike viruses, which encapsulate their genetic material in a protective protein
coat, viroids like HLVd consist of "naked" RNA. Despite this lack of a shell, HLVd’s unique
rod-shaped structure is exceptionally robust; it can persist on surfaces for months and often
survives exposure to standard cleaning chemicals. Originally identified in hops (Humulus
lupulus), the viroid has since crossed into the cannabis industry with devastating effect. In
both hosts, HLVd suppresses the production of secondary metabolites. For cannabis
cultivators, this results in a disastrous decline in both potency (THC) and terpene profiles.
Because the disease can be initially asymptomatic, it often creeps silently through facilities,
hitching a ride on pruning shears and gloves during routine processing until the entire crop
is compromised.

Background

Symptoms
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The symptomatology of HLVd is highly variable and heavily dependent on the specific
cultivar or strain. While certain genotypes exhibit severe symptoms, others may remain
asymptomatic carriers. The chronic stress induced by an HLVd infection compromises the
plant's immune response, rendering it significantly more susceptible to secondary pathogens
and environmental stressors.

The primary indicators of systemic infection involve a significant reduction in overall biomass
and a marked decline in the survival rates of new clones. Plant architecture often deviates
from normal development, exhibiting a dense, "pine tree" bushy habit or an
unconventional horizontal "candelabra" growth pattern. Furthermore, the vascular integrity
is compromised, resulting in brittle stems that lack the structural flexibility of healthy tissue.

Foliar symptoms are characterized by physical distortions, including a crumpled or twisted
appearance and a general stunting of leaf size. Morphological anomalies such as leaf
overlap and the production of trifoliate leaves are common. Additionally, persistent leaf
discoloration, typically manifesting as yellowing (chlorosis), occurs independently of
standard nutrient protocols.

The most critical impact is observed during the reproductive phase, where flower growth is
severely stunted and floral density is diminished, leading to airy bud structures. Most
devastingly, there is a measurable reduction in trichome outgrowth. This lack of  
development results in a significant decrease in total cannabinoid and terpene content,
compromising the value of the final harvest.
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It is important to remember that while all the above symptoms are associated with HLVd,
they are not always present. HLVd can also present asymptomatically, especially in newly
infected plants or plants in a vegetative state. While symptoms may not be apparent, these
plants can still spread the infection to healthy plants in your facility. HLVd cannot be
diagnosed based on symptoms alone. The only way to be sure a plant is infected or not is
through a molecular diagnostic test.

Replication

HLVd acts as an intracellular parasite, meaning it lives entirely inside the plant's cells and is
completely dependent on the host to reproduce. Once HLVd enters the cell nucleus, it
hijacks the plant's own gene expression machinery, forcing it to create copies of the viroid
instead of reading the plant's natural genetic material. HLVd contains a genetic segment  
that allows it to bind directly to the host's gene expression system. As the viroid replicates,
the plant activates its defense system, referred to as RNA interference, which leads to the
visible symptoms of "dudding," such as stunted growth, brittle stems, and reduced potency.
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Spread

The transmission of Hop Latent Viroid (HLVd) within a cultivation facility occurs through
several distinct pathways, primarily through the transfer of infected sap into the vascular
system of a healthy host. Mechanical transmission is the most common mode of
transmission; during routine activities such as pruning or harvesting, sap from an infected
plant can enter micro-tears or wounds on healthy tissue. If sap or plant debris from infected
plants contaminates the hands or clothing of employees/visitors, there is a potential risk of
transmitting HLVd as well.

Environmental and biological factors may also contribute to the spread of HLVd. Recent
studies indicate that seed transmission in Cannabis range from 20%-100% depending on the
strain and viroid level in the parent plant. This suggests that molecular testing of seeds is a
necessary preventive measure to limit vertical infection. Additionally, water transmission
poses a threat in facilities using shared or recirculating irrigation systems. HLVd is highly
concentrated in root tissues and can leach into runoff water and infect healthy root zones. 

The role of biological vectors such as insects and pathogenic fungi are also a consideration.
While official reports have yet to confirm insect-mediated spread of HLVd in cannabis, the
transmission of similar viroids suggest it is highly likely. Recent reports also suggest that
pathogenic fungi, such as Fusarium, could support viroid replication and spread the
infection to host plants. While pathogenic fungus is a major concern for cannabis growers,
limiting the prevalence and spread of fungal pathogens could help limit hop latent viroid
transmission as well.

Infection Site
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Hop Latent Viroid Infection

Infection

HLVd spreads by exploiting the plant’s internal vascular network. Lacking independent
motility, viroids are entirely dependent on the natural flow of sap to transport them from
the initial site of infection to other tissues. This migration is dictated by "source-to-sink"
movement, a process where plant nutrients are trafficked to regions of active growth. Due
to this mechanism, HLVd travels most readily to the plant's primary "sinks," which include
the roots and the rapidly developing apical buds.

HLVd does not colonize all parts of a host plant
uniformly. In the early or localized stages of an
infection, specific branches may remain viroid-
free while others are heavily colonized. This
uneven distribution is reflected in diagnostic
success rates across different tissue types.
Testing data indicates that the root system is the
most reliable source for detection, with both
upper and lower roots showing a 100% success
rate. In contrast, aerial tissues offer varying
degrees of reliability. Old growth petioles yield
a 75% success rate, followed by upper clone
stems at 61%, while new growth petioles are
the least reliable at only 36%.
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Misdiagnosis

HLVd symptoms are frequently misidentified as nutrient deficiencies, such as Nitrogen or
Calcium imbalances, because the resulting yellowing and brittle stems do not resolve with
standard feeding or pH adjustments. These morphological changes are also commonly
mistaken for environmental stressors; horizontal "candelabra" branching and leaf curling
may be misinterpreted as heat or light stress, while general wilting is often blamed on
improper irrigation or root pathogens like Pythium. Furthermore, because HLVd is strain-
dependent, anomalies like trifoliate leaves or asymmetrical growth are sometimes dismissed
as harmless genetic mutations rather than signs of systemic infection. Finally, the viroid is
often confused with other viral and fungal pathogens, as its mottled leaf patterns and
vascular degradation visually mimic Lettuce Chlorosis Virus (LCV) and Fusarium.

Prevention

The best way to keep your facility safe from HLVd is effective prevention through testing all
incoming genetics, strict sanitation protocols, and periodic screening to catch potential
infections before significant spread occurs. 

1. Avoid entry of HLVd into the facility 

Start with clean, tested cuts. The most common way for HLVd to enter a facility is
through infected cuts, which can be avoided by testing new plant material prior to
exposing your facility and using nurseries that test themselves.

HLVd can also be present in seeds. Test new seeds for HLVd prior to introducing them
into the facilty. 

Limit entry of insects. Many insects can spread viroids or damage root systems making
the plant venerable to infection.

2. Careful sanitation to avoid HLVd spread

HLVd can survive in plant debris and sap, and on equipment such as pots and tools. All
materials coming into the contact with plants or growing medium should be thoroughly
sanitized with bleach before reuse. 

Prior to sanitizing the containers or trays, wash off the clinging soil and plant parts. The
washed containers can then be sanitized by soaking them for at least 30 minutes in a
commercial bleach (5.25%) solution that is diluted to 10% (one part 5.25% bleach to
nine parts water). 

All cutting tools should be sterilized between each plant to limit spread from sick plants
to healthy plants.
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Test mothers prior to putting
into production

Productive Mother Clones
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Don't Forget!

Mother - Clone Cycle

Mother - Harvest Cycle

Cycles Explained

Stock

Test mother clones  
when rooted

Hands should be thoroughly washed with soap and water before handling the planting
equipment, containers, or plants. Gloves should be used when trimming plants and can
be sanitized using a 10% bleach spray when moving from plant to plant. 

Any sick plants should be promptly and carefully removed from the facility to limit
infection spread. 

Regular testing for HLVd can prevent widespread infection by catching the infection
early. Mother plants should be tested every 4-6 weeks.

Treatment

Surface sterilization of clones or tissue is incapable of eradicating the infection due to the
cellular level infection of HLVd. Tissue culture shows a wide strain dependency with
successful eradication ranging from 0% to 95%. While tissue culture is a valuable tool for
preserving high-value genetics, it is not a "bulletproof" solution. It is often more cost
effective to dispose of the infected plant.
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