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Pest and Disease Prevention on
Off-Shore Vegetative Cuttings

. . . ) Heidi Lindberg Roberto G. Lopez
Vegetative cutting plant producers implement rigorous protocols to ensure  oliaege@anr.msu.edu  rglopezamsu.edu

that plants leaving their facilities are pest-free.
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Figure 1. Typical Stock plant facility (All Photos: Heidi Lindberg and Roberto Lopez).

On a commercial scale, herbaceous ornamental plants are primarily P.L. LIGHT SYSTEMS
propagated by three methods: seeds, vegetative cuttings, and tissue THE LIGHTING KNOWLEDGE COMPANY
culture. The majority of vegetative cuttings for the U.S. market are

. . Reprint with permission from the
harvested from stock (mother) plants located in Mexico, Central and author(s) of this e-GRO Alert.

South America, and Africa as they subtropical-to-tropical climates that

typically do not require utilities for heating and cooling and are at elevations of 1,600 to 5,000 feet (500
to 1600 m) (Fig. 1). Additional considerations include: worker wages, good transportation infrastructure,
airports with refrigerated cooling facilities and regular direct flights to important export markets and
politically stable government.

Generally, stock plant production consists of several sequential phases that require strict sanitation
protocols, water management, scouting, and testing established by the operations themselves, often
exceeding those of the USDA-APHIS Plant Protection and Quarantine (PPQ).
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This all begins with a “clean” stock program that
rigorously follows protocols to prevent the
introduction and spread of harmful fungal, bacterial,
viral, and viroid pathogens. Cuttings that
successfully complete the clean stock program are
used to establish a small population of elite nucleus
or nucleus stock plants, which serve as the source
material for the next generation of plants known as
the increase block. Cuttings harvested from the
increase block are then used to establish the third
and final generation of stock plants in the “general
production” area (Fig. 1), where commercial
cuttings are produced for harvest and shipment.
From the establishment of elite stock plants to the
harvest of commercial cuttings from the general
production area, the entire stock plant production
cycle requires approximately one year.

Greenhouse Sanitation

While exclusion protocols vary by breeder and
location, some stock plant facilities categorize their
greenhouses as Class A, B, or C, depending on the
crops grown and their susceptibility to viruses,
pathogens, and pests (Fig. 2). For example, crops
in a Class C greenhouse would include those that
are relatively less susceptible and require fewer
entry sanitation protocols. However, the
requirements to enter a Class C greenhouse still
include using footbaths, washing hands and
forearms, and using a disinfectant (Fig. 3). In
contrast, solanaceous crops such as petunias and
calibrachoa would be placed in a Class A
greenhouse due to their susceptibility to viruses,
including tobacco mosaic virus (TMV). Class A
facilities also require handwashing and forearm
washing (Fig. 4) and foot baths (Fig. 5), in addition
to wearing lab coats, gloves, and hairnets (Fig. 6).
You'll notice excellent sanitation of the walls and
floors (no algae) and that all stock plants are grown
on benches and drip irrigation to reduce leaf
wetness and therefore diseases (Fig. 7). The level
of sanitation protocols required by the USDA-
APHIS PPQ for crops such as geranium that can
carry pathogens that are harmful to U.S. agriculture
or are labeled as a potential bioterrorism “Select
Agent” is much higher due to their susceptibility to
the highly regulated Ralstonia solanacearum Race
3 Biovar 2 (R3B2) pathogen. This highly
destructive, soil-borne bacterium poses a threat to
U.S. potatoes and tomatoes.
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Figure 2. Sign labeling a Class B or C greenhouse and the re-

entry time.
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Figure 3. Signs reminding harvesters of the protocols to follow
in the respective greenhouses.

Figure 4. Washing hands and forearms prior to entering a
greenhouse.

Figure 5. Stepping into a disinfectant foot bath.
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Figure 6. Employees wearing approved clothing, lab Figure 7. Stock plants on benches with drip irrigation to
coats, gloves, and hairnets are harvesting vegetative minimize leaf wetness and disease.
cuttings.

To minimize insect pests, greenhouses hang yellow sticky tape traps, implement
biological and chemical control methods, and even use vacuums to capture them
(Figures 8 and 9). Plants are treated with a rotation of insecticides, fungicides, and
plant growth regulators to increase branching or abort flower buds.

Figures 8 and 9. Employee vacuuming insect pests off stock
plants to reduce their population and examining the contents of
the bag.

Www.e-gro.org 3



e-GRO Alert - 2026

Pest and Disease Prevention on Off-Shore Vegetative Cuttings

Sanitation while Harvesting Cuttings

When harvesting vegetative cuttings, each
employee receives a cart containing hand
disinfectant, knives in a disinfectant solution, and a
container to collect the cuttings (Fig. 10). Every
harvester receives 3-4 knives in a disinfectant
solution (Fig. 11). Every employee changes knives
by looking at the red markings on the trusses (~30
plants) or between cultivars. Every knife needs to
be disinfected for at least 60 seconds between
uses. Throughout the facility, there are moveable
handwash stations and buckets of disinfectant
(Figs. 12 and 13). Every batch of cuttings is
barcoded to record the plant's location, the harvest
time, the time in transit, and the employee who
harvested them (Fig. 14).

Stock plants undergo regular virus testing even
when asymptomatic. The frequency depends on
the greenhouse class level. Class A plants are
virus-tested weekly, Class B plants biweekly, and
Class C plants every 3 weeks. These facilities send
samples to local laboratories, where they perform
Enzyme-Linked Immunosorbent Assays (ELISA), a
common method in plant pathology used to detect
viruses and diseases (Fig. 15). In this specific
instance, the greenhouse was testing for the 8
most common plant viruses. If the weekly test
came back positive for a virus, they would dispose
of the plant that tested positive and then test all the
surrounding plants. This would also occur if there
was a traceback to a specific cultivar or a report
from a finished greenhouse producer of a
symptomatic virus in their plants. If the local lab
does not detect the 8 most common plant viruses,
it is sent to a commercial lab, such as Agdia Inc.,
for further analysis.

Vegetative cutting plant producers implement
rigorous protocols to ensure that plants leaving
their facilities are pest-free.

Figure 11. Knives used to harvest cuttings are soaking in a
disinfectant solution.
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Figures 12 and 13. Moveable handwash stations and
disinfectants.
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Figure 14. Barcoding the box for vegetative cuttings to help Figure 15. A lab performing virus indexing on plant material.
with tracebacks to stock material.
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