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OBJECTIVES

1. Identify the source of infestation for Twospotted Spider Mite in Strawberry
production.
2. To examine plants from several nurseries that supply strawberry plants to North
Carolina growers.
3. Survey plant nursery producers for mite management practices used and identify
needs.
4. Use the information obtained to better manage mites and prevent mite spread and
establishment.
5. Produce a fact sheet/poster on sources of mite infestations in strawberry fields and
conduct training workshops on Integrated Mite Management.

JUSTIFICATION AND DESCRIPTION

Strawberries are one of the most important and widely distributed fruit crops in the United
States. Approximately 1.4 billion pounds of strawberries are grown annually on 46,740 acres,
with an average yield of 29, 740 pound per acre.

Twospotted Spider Mite (Tetranychus urticae Koch) is the most important pest in U. S.
strawberry production (Sorensen, 1983; Aerts M., 1997). Mite presence and damage are the most
undiagnosed problem received in the NCSU Plant Disease and Insect Clinic. Mite damage results
from the piercing of the epidermis and the extraction of sap from the undersides of leaves. The
foliage damaged becomes whitish or bronze in appearance and on heavily infested leaves they
turn completely pale and dry up. Yields are lowered due to plant death and loss of plant vigor.
Quality is also affected through a reduction in the photosynthetic area and sugar metabolism.

Strawberry production should begin with healthy plants, free of pests. This is the first step to
obtain high yields and quality fruit, while avoiding unnecessary use of pesticides. To achieve this
is difficult for growers who do not notice the damage or the presence of mites due to their small
size. Mites and mite damage on bare root plants and strawberry plugs received from plant
nurseries often go undiagnosed when populations are low.
However twospotted spider mite has been reported on over 180 host plants that include
cultivated plant species and weeds (Sorensen K.A, 1983). Mites from adjacent plants and sites
near strawberry fields may be another local source of mite infestations. Awareness of hosts that

harbor mites and carry them over into the next growing season will indicate what hosts to
examine for mites and identify when mites will become a problem.

The procedure we will follow consists of obtaining samples from plant nurseries in North
Carolina and out of state and country where growers purchase plants. A sample of plants from
each plant producer will be selected. These plants will be taken to the laboratory to detect the
presence of mites and their different life stages. Visual inspection with a video camera and over
time with berlease funnels will be undertaken to confirm mite presence/absence. Some plants
will be kept isolated in cages in a greenhouse and after fifteen days examined for mite stages and
damage. This will further confirm the presence or absence of mites. Plant producers will
complete a questionnaire on their mite management strategies and specific tactics (including
miticides applied) used. The information obtained will be used in identifying needs and
improving mite management in plant nurseries. The classes of miticides used by plant producers
will help fruit production growers more effectively control mites and help with resistance
management. This will delay mites from becoming resistant to specific classes of miticides and
their mode of action.

In addition, several strawberry fields will be visited and scouted for mites in each crop phase,
taking samples of weeds around plants and fields, which will be examined to detect the presence
of mites. This will be done during the growing season and throughout the entire year, even when
there are no crops. Results obtained will be an important part of an IPM program that will inform
growers about the importance of starting a growing season using plants free of mites and other
pests.

A fact sheet/poster will be prepared showing different mites stages and sources of mites and their
impact in Strawberry Production. These visual aides along with a power point presentation will
be shared at preplant and regional meetings, the Southeast Strawberry EXPO and in electronic
newsletters.

Growers will be made aware of the importance of obtaining pest free plants, and the role of host
crops and weeds in their fields that serve as a source of mites. With increased understanding of
where mites come from, growers will be able to incorporate mite management into their
integrated pest management program in strawberry production.

METHODS USED
Mites are the number one problem on strawberries in North Carolina and the United
States. Mites often come from plant nurseries in North Carolina and out of state and country
where growers purchase plants. A sample of plants from each plant producer was selected. These
plants were taken to the laboratory to detect the presence of mites and their different life stages.
Visual inspection with a video camera and over time with berlease funnels was undertaken to
confirm mite presence/absence. Some plants were kept isolated in cages in a greenhouse and
after fifteen days examined for mite stages and damage. Plant producers were questioned on their
mite management strategies and specific tactics (including miticides applied) used.

The

information obtained has been used in identifying needs and improving mite management in
plant nurseries. Mites as well as their weed hosts often leads to serious economic losses to
strawberry growers in the southern region. In addition, there is an association between alternate

weed hosts and mite populations that provides a carryover for the next growing season and
makes control more difficult with the development of resistance to similar classes of miticides.
Mites look for shelter and alternative hosts when there are no strawberries and then return to the
strawberry plants when a new growing season begins. Hence it is important to know the
relationship between strawberry pests and weeds, to identify host weeds for pest and predatory
mites and to better understand the links within the agroecosystem and develop tactics that help
manage mites in a sustainable system. This will be done by collecting and identifying weed
hosts, counting mites in strawberries leaves and weeds and evaluating mites during the growing
season and when there are no crops. The knowledge of the major weeds in strawberry fields that
are mite hosts will help develop control practices and determine the appropriate time to control
weeds and thus eliminate mites. The results obtained will be integrated into an intensive
strawberry IPM program throughout the southern states that will reduce the risk of crop loss,
provide increased profits and help ensure a safe product for the consuming public in an
environmental friendly manner. Hospitalization in February and again in June coupled with a
long recovery period inhibited some of my plans and plant inspections. However I was able to
overlap 2 crop seasons and obtain relevant results.

RESULTS

The source of mite infestations continues to be from plants obtained from plant nurseries and
from nearby weed hosts. Plants obtained through nurseries in North Carolina were found to
contain mites. Mites have periodically attacked MPU at NCSU in various stages of plant
increase. Even though isolation practices were followed, screened cages were used and frequent

inspections and applications of miticides approved for use in plant production were made, mites
and the threat of mite infestations remains of concern to all who grow and market strawberry
plants. Plant producers are restricted in that only a few miticides are approved for use in their
operations. Also with plants grown in greenhouses they are under constant pressure from mite
infestations and population buildup. In fruit production fields we observed little if any rotation
of plantings from one year to the next. We also documented in several fields where mite
movement to and from weed hosts, that mite populations have been established and hence
movement from and to strawberries is common. We have shared these findings at field days,
preplant meetings, annual and regional meetings, workshops, agent-training sessions via word,
handouts, power point presentations and poster displays. I provided a power point presentation
on Organic Insect Management and shared this with county agents in the southeast at the
November training workshop in Raleigh. Our recommendations reinforce these sources of
infestations and urge both plant and fruit producers to be better stewards of mite management
strategies and tactics.
We prepared color insect identification sheets and pocket guides for field use. We also have
assembled and displayed a poster display with handouts on the source of mites in strawberry
plant and fruit production. In addition we have demonstrated the importance of two-way
information exchange on the miticides and practices used and on visual inspection of plants with
a 10 X hand lenses. We also encouraged the use and isolation of different plant sources and lots.

CONCLUSIONS

1. Mites can and do move on plants grown in plant nurseries.

2. Mites move into and out of strawberry fields and establish on many alternative host
weeds.
3. Communication between plant and fruit producers on mite management is needed.
4. Rotation of miticide classes is encouraged to lessen the chance of mites developing
resistance over time.
5. Refer to identification aides, mite management handouts, production guides and pesticide
labels for relevant information and application.
6. Encourage further studies on mite management from the plant nursery through harvest
and sales of strawberries.

IMPACT STATEMENT
Mites continue to threaten the strawberry industry at all levels. They establish in plant nurseries
and on alternate weed hosts around plant and fruit production fields. Rotation and isolation of
fields along with removal and control of alternate weed hosts are sound practices to follow.
Strawberry growers must maintain constant vigilance and records with plant and leaf inspections
for mites and mite stages throughout the year. The timely and effective use and application of
several miticide classes should be adhered to if resistance management is to be avoided.
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