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Introduction

Commercial strawberries are propagated
asexually by producing daughter plants on stolons
originating from amother plant. Bare-root
transplants are produced in open fields where
daughter plants remain attached to the mother plant
and are allowed to root into the soil. According to
Latimer (1998), the goal of transplant production is
to produce plants which: 1) withstand the stress of
handling, transportation and transplanting, 2) adapt
rapidly to the field environment, 3) establish and
resume active growth soon after transplanting, and 4)
produce acceptable yields without reduction or delay
compared to other establishment methods. Water
management (Leskovar, 1998), pre-transplant
nutrition (Dufault, 1998), transplant size (NeSmith
and Duval, 1998; L atimer 1998), transplant age
(Vavrina, 1998) and transplant root structure
(Nicola, 1998) may all be contributing factorsto a
transplants success in the fruiting field.

To supply the demand for strawberry plantsin
Florida, most bare-rooted green-top transplants for
winter production are mechanically harvested, using

modified potato digging equipment, in high latitude
(> 42°) or high altitude nurseries in Canada or the
Pacific Northwest. A typical harvest operation
involves the following procedures; plants are: 1)
removed from the soil using digging equipment, 2)
placed in large bins using pitchforks, 3) transferred to
apacking facility, 4) separated from each other by
hand, 5) counted and placed in plastic lined boxes
(400 to 600 plants per box) and 6) pre-cooled and
shipped to Floridain refrigerated trucks. During
harvesting and packing operations, transplant
petioles, leaves, and crowns may be crushed and/or
broken. Damaged plants are likely to take longer to
resume normal growth after establishment in the
fruiting field.

Demand for fruit in late fall and early winter
creates alucrative market for Florida strawberry
producers. A plant which resumes growth quickly
and produces more fruit early in the season is highly
desirable for Florida strawberry growers. Earlier
plantings are not feasible due to the transplants need
to be exposed short day lengthsin the nursery to
initiate flowering in the fruiting field. Crown size at
planting and the effect of chilling temperaturesin
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nursery production fields have shown to influence
early season yields of strawberry in Florida (Albregts,
1968; Chandler et al., 1989; Kirschbaum et al., 1998).

However, the influence of transplant digging and
packing operations on subsequent strawberry fruit
yields has not been determined. The purpose of this
study was to determine the influence on performance
of traditionally harvested transplants (machine dug)
in comparison to transplants which do not undergo
the rigors of traditional harvesting (hand dug).

Machine-dug vs Hand-dug
Transplants

Experiments, conducted at the GCREC-Dover,
have shown that the mechanical damage that
strawberries receive during digging and packing
operations can have a dramatic effect compared to
plants that are hand dug and carefully packaged.
Minimally damaged (hand dug) transplants
outperformed traditionally harvested (machine dug)
transplants by as much as 30% for the entire season
and by as much as50% during the “early” part of
the season when prices per strawberries are at their
highest (Figure 1 & 2). The reason for the higher
yield isthat hand dug transplants produce a greater
number of berries (Figure 3) and not any increase in
average fruit size.

Currently, growersin the major production area
of Florida are considering transplants grown in
standard transplant production trays (plug plants) to
increase their early yields. Research to date on plug
plants has shown an increase in early marketable
yields when compared to typical bare-root transplants
(Hochmuth et. al, 2000). Their greater early yield
may be at least partially the result of less mechanical
damage that plug transplants receive during
harvesting, packing, and shipping operations. Plug
plants do not undergo mechanical harvesting
operations, which limits the amount of damage prior
to planting. These transplants are left in trays and
packed 50 to 200 plants to a box, whereas asimilar
size box can contain up to 600 bare root transplants.
These less compacted conditions may limit damage

during shipping. Although containerized transplants
are roughly double the cost of machine dug bare-root

plants, the increased production of high value early
fruit may offset this cost.

Thismay justify the conclusion that the
mechanical damage a green-top bare-rooted
transplant receives during digging, packing and
transport from the nursery to the fruiting field affects
its performance in Florida fruiting fields. Although
effects of digging technique on yield vary from year
to year, areduction in performance, especialy early
in the season, can have a dramatic effect in terms of
monetary returnsto growers. Further research
examining where and when damage during harvest,
packing and shipping occurs and how to minimize it
needs to be conducted.
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Figure 1. Total marketable yield of 'Sweet Charlie’
strawberries was higher when undamaged, hand-dug
plants were used.
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Figure 2. The marketable yield of '‘Camarosa’ strawberries
was higher with undamaged, hand-dug plants.
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Figure 3. The total marketable yield for berries produced
for each variety was higher when undamaged, hand-dug
plants were used.
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