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For most growers, over half of the labor to produce a
flat of bedding plants is in the transplanting operation.
It is slow, tedious, repetitive work that does not lend
itself to mechanization.

Transplanting rates vary widely depending on the skill
of the transplanter, convenience of the materials and the
number of seedlings per flat. Rates range from 8 to 50
flats per person per hour. Through proper methods and work
station arrangement, a doubling of rates near the low end of
the scale can be obtained. What should you look for?

Location

Transplanting can be done either in the greenhouse
where the plants are to be grown or in a separate area,
usually a headhouse.

For the small grower with separate freestanding
greenhouses it is usually most convenient to work right in
the greenhouse. Seedlings and flats are supplied to each
greenhouse as needed. Transplanters working on movable
potting benches stick the seedlings and then set the
completed flats directly into the growing space. To reduce
the walking distance, the potting tables are moved from back
to front as the greenhouse is filled.

A couple of disadvantages to this system are 1) the
work benches must be moved from greenhouse to greenhouse
and 2) the working environment for the transplanters may be
hot and dusty.

To save time in the spring some growers fill their
flats during the slack winter season. These are then placed
on pallets, moved to each greenhouse and covered with
plastic to retain the moisture.

Generally for gutter-connected greenhouse or for
individual greenhouses connected to a headhouse, a central
transplanting area is more efficient. A permanent set-up,
usually containing the media preparation equipment, flat
filler, and transplanting benches or assembly conveyor,
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Jieasurcmateriah VERScarefully

Allen C. Botacchi

Cooperative Extension Horticultural Agent

1. Do you have an accurate, good set of scales in your
greenhouse?

2. Do you have a calibrated measuring cup and smaller
graduated cylinder in your greenhouse?

3. Do you measure and/or weigh out materials in a bright
light source area?

Why all these questions? Why this equipment? Look in
the trade catalogs or the invoices for the price you pay for
pesticides, growth regulators, or fertilizers. These "tools"
of the greenhouse trade are expensive. Do not needlessly
waste them by applying too little or too much. For example, x,
the recommended rate of a given insecticide will control an
insect; once that insect is killed, 1 1/2 to 2 x the
recommended rate will not kill it any more.

As a matter of fact, excessive rates of pesticides may
injure the crop (phytotoxicity), or in the case of
insecticides, an insufficient rate may hasten the insect's
build-up of resistance to it.

A good weighing scale does not cost that much and
should be present in every greenhouse establishment.
Likewise, a set of measuring spoons, graduated cylinder, and
clearly marked measuring cup are essential to precisely weigh
or measure the correct dosage of pesticides or fertilizers.

Many of the above materials plus growth regulators are
used in extremely small amounts. The "eyeball" or "pot"
measuring techniques are wasteful, expensive and inaccurate
and may cause problems, as discussed earlier.

When weighing or measuring small quantities of materials,
do it on a level surface (table) in a well-lighted area.

Correct measurement of pesticides and fertilizers does
pay!



<What's inacatabg?
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Catalogs are key tools in making your business a success.
The many companies who publish and mail catalogs to you take
great pride in the information presented and shared with their
customers.

They share up-to-date cultural data gathered from their
own research as well as from university research.

The catalogs may discuss market trends as taken from the
global, national, regional and even state pictures of flowers,
vegetables and other plants. They present the latest in
engineering facts through illustrations, discussions and
experiences.

Marketing is emphasized in many catalogs. There are
illustrations on writing and using media advertising. Others
illustrate the use of promotional tags, posters, pleasing
customer-displays and give straight talk on how to make money.

Catalogs in general provide technical advice and the
expertise posessed by each company.

They are designed to sell the many horticultural items
necessary to produce quality crops. Yes, they all sell
products. However, the keen grower can use the catalogs for
information, to compare products and to compare prices. He
can then make a decision on which product will best suit his
or her growing schedule of operation.

allows for convenient movement of materials. Once the flats
have been transplanted, either conveyors or carts are used
to move them to the growing area. Although the cost of such
a system is high, the convenience and comfort to the workers
increases the output.
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Method

Significant differences in transplanting output result
from the system used. I've seen tables made from a piece of
plywood supported by sawhorses or 55 gallon drums. Although
inexpensive, this system lacks organization and is difficult
to move.

If setting up is left to the transplanters, frequently
they will pick a corner of the greenhouse or an area that
requires considerable walking to get the empty flat or to
set it down once it has been transplanted.

A better method is to build some portable benches.
These should be adjustable from 30 to 36 inches in
height, convenient for most workers. One inch of height
difference can have a great effect on worker output and
fatigue at the end of an eight-hour day. Frequently you see
workers standing on mats, planks or boxes so that they can
reach the flats easier.

Whether transplanters should stand or sit to work is a
matter of individual preference. If comfortable footing is
provided standing is generally preferred. This allows a
larger radius of free arm movement and easier lifting of the
flats.

Research done at Pennsylvania State University on
workbench design showed that maximum dexterity and
performance occurs when the flat, seedlings and other items
used are located with a 16-inch horizontal and 17-inch
vertical radius of the normal elbow location. Objects that
are placed outside this zone slow the worker by causing him
to stretch. A shelf or rack can be located just to the side
or rear of this zone to hold labels, a dibble or other
tools. A convenient storage for non-pianted flats is also
needed. For permanent installations a roller conveyor
located above the table works well. Completed flats are
either carried to the growing area or are placed on a
conveyor in front of or to the rear of the transplanter.

The catalog is also an educational tool for use by
growers to read and learn about new products, plants and
market trends.
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Before you place them on the shelf this winter, read and
look them over carefully. The many production tips as well as
educational and marketing information will benefit you during
the 1987 selling season.
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In addition to proper placement of the items, other
things to consider include tilting the flat slightly toward
the worker, providing a foot rest and eliminating all sharp
edges and corners. A light level of 50 foot-candles at
bench height should be provided.

The development of plugs has opened the way for
increases in transplanting speed. The singulation of
broadcast seedlings takes time. Singulation is done for you
when you grow them in plug trays. Seedlings can now be
planted with both hands.

As in the electronic and other industries, assembly
conveyor methods can be used. Filled and dibbled flats are
placed on one end of a slow-moving belt conveyor. Workers on
one or both sides of the belt are responsible for inserting
plugs into one section of the flat as it moves by. By the
time the flat reaches the far end of the belt it is
complete. A greater accuracy results as it is easier to
stick a dozen seedlings in the same area of each flat rather
than planting 70 to 100 over the whole flat.

In larger operations the flats can be supplied directly
from a flat filler and dibble. On the other end a method of
handling up to six flats per minute is needed. An
accumulating conveyor can be used to hold the flats until
they can be loaded on carts for transport to the greenhouse.
All motors should be variable speed to synchronize the
conveyors and other equipment and to adjust for operator
speed and transplanting conditions.

For growers who don't want to assemble a transplanting
conveyor system, Krieger Industries, Jefferson IA can
provide one that will move flats at a rate of 50 to 300 per
hour, water the seedlings as soon as they are transplanted
and count the finished flats.

Another semi-automatic system developed a number of
years ago by Blackmore Transplanter Co., 725 N. Huron,
Ypsilanti, MI 48197 uses rods to push selected seedlings
from the top through the plug flat into the transplant flat
underneath. The seedling flat is then indexed to a new
position to locate new seedlings. It will handle 36 and
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Since this concept is new, your author would like any
information you may wish to share on the subject. As with any
new techniques there are bugs to be worked out. A logical
progression is to have the prefilled flats (paks) pre-seeded.
Many bedding plants may be seeded into dry_ root media in
advance. They are simply placed in the greenhouse at the
appropriate time and watered.

A grower wishing to improve efficiency should consider
prefilled containers.
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Check thatthmnomecer-'

Joseph J. Maisano, Jr.
Fairfield County Extension Agricultural Agent

Traveling from greenhouse to greenhouse one gets an
opportunity to observe many cultural conditions provided for
various crops. One item observed is the thermometer given by
oil company, friend or foe. Usually it's hanging on a wire or
nailed to a stake or board. But, how accurate is it? Have
you checked it recently? It should be checked once a year.

If you haven't, here is a method that works. Fill a
bucket with ice and water. The thermometer should read 32 F
or 0 C. If it's off by more than one degree throw it out,
and get a new one.

By the way, check the new one also as it may not be
accurate.

For the grower who wants to know temperature more
exactly, invest in a maximum/minimum thermometer. It will
tell you what's going on when you are not there.

Then, with a calibrated thermometer, check your
thermostats.
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(creeping zinnia) 'Mandarin Orange', a low, spreading,
ground-covering plant with bright orange blooms and
snapdragon 'Princess White With Purple Eye' a semi-dwarf
snap that is well described by the cultivar name. More
details on the 1987 selection should be forthcoming in a
future newsletter.

Another field day at Comstock, Ferre and Co., will be
held in early August of 1987. I urge all growers of bedding
plants to attend. It is a wonderful opportunity to become
acquainted with some of the All America Selections you may |
be growing in the future.

^Pre-fllledcontainers
Joseph J. Maisano, Jr.

Fairfield County Agricultural Extension Agent

Growers large and small are looking to cut production
costs. One consideration this year is prefilled flats, trays,
pots, or hanging baskets.

Growers have the option to contract with their suppliers
for their standard mix or any special mix that fits their
operation.

Some companies are filling containers provided by the
grower.

The advantage of this method is standardization of
container and mix. The labor required for filling can be now
diverted to other tasks which may be more productive. This jf
convenience may be attractive to the market for this product^
with the small to medium grower whose work area or work force
is limited or who cannot justify the cost of a flat-filling
machine. The work flow may be improved and labor more
efficiently used.

It is estimated that a grower who keeps accurate records
can save up to ten cents per flat by buying prefilled flats.

72-count seedling flats. Some seedlings may be damaged as
they are pushed through the flat and non-germinated skips
need to be replaced by hand.

Automatic transplanters are on the horizon with several
companies working on designs. The delay in getting a
trouble-free machine on the market is in developing
mechanisms to handle the various types and sizes of
seedlings.

The use of robots is being evaluated by researchers at
Purdue University. Although robots can do repetitive tasks
such as transplanting with ease, day and night, they are
relatively slow, for example, taking 3.3 minutes to
transplant a 36-cell growing flat using a commercially-
available PUMA 560 robot. Final designs will probably use
devices that will have computer controlled fingers that will
pick up and plant the desired number of seedlings, a row at
a time.

With all materials within easy reach, the transplanting rate
is increased with this four person assembly belt conveyor.
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Getting back to what you can do to improve your present
transplanting operation review the following:

1. Determine present transplanting rate.
2. Is the work surface at a convenient height?
3. Are the seedlings, flats and labels within easy

reach?
4. Can the distance the flats have to be carried be

reduced?
5. Will an automatic dibble save time?
6. Can watering of the flat after it is transplanted

be automated?
7. Will the use of conveyors eliminate carrying

materials?
8. Can the work-area temperature or lighting be

improved?
9. Can plugs be used to increase planting speed?
10. Revaluate rate after changes are made.

Labor Costs

Two common methods of paying transplanters are by
piecework or by straight, hourly wage. Paying between 20
and 35 cents per flat, the piecework method compensates
workers for experience, skill and motivation. The advantage
to the grower is a fixed cost for each flat and the ability
to attract good workers. With some systems, groups of
workers making up a team are paid on the number of flats
produced above a minimum.

Some growers pay on a straight, hourly wage. Here the
convenience of the system used is more important as the
greater number of flats that can be transplanted per hour,
the less the cost per flat. As seen in the Table,
significant savings can be obtained over a season by
increasing production 5 or 10 flats per man hour.

TYPICAL LABOR COSTS FOR TRANSPLANTING
Cost
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Transplanting Rate Per Flat

10 flats/hr. 50

15 33

Per 1000 Flats

$500.

333.

250.

167.

125.

100.

(3) A new marigold being compared to 'Inca Orange' and
'Orange Lady' was observed. The flowers were bright-orange
doubles 2-3 inches across on uniform plants 21 inches tall
and 21 inches wide. Flower production was profuse. We were
told that it had flowered 2 weeks longer than its
comparison. This one could make it.

(4) A good-looking, early-flowering, single grandiflora
petunia was being grown. The plants were low and compact and
covered the ground well. The flowers were large and orchid
colored with prominent veins. The comparison plants were
'Ultra Plum' and 'Orchid Sails".

(5) Of the perennials that flowered the first year from
seed, the most outstanding was a yellow-flowered coreopsis.
It was being compared to the cultivar 'Sunray'. The plants
were extremely uniform being 18 inches tall and 18 inches
wide. Semi-double, 2-inch, golden-yellow flowers covered
the plants. It flowered very early and had been flowering
all summer. This one has potential for an All America
Selection here.

(6) Another perennial form seen was a delphinium. It
was Delphinium chinensis with pale blue flowers. It was
being compared to 'Blue Mirror' and 'Blue Elf. The trial
plants were 12 to 18 inches tall and about 12 inches wide.
The plants required no staking and had been flowering all.
summer. The pale blue color was particularly attractive
considering that good blues are rare in the garden. This
could be a winner.

(7) Another unusual perennial was a dwarf columbine
being compared to 'Flabellata Mini Star'. The plants were
only 6 inches tall and very compact with impressive, large,
bluish-green leaves. The flowers were a creamy white. It
had flowered earlier in the summer, but was not in flower on
the field day. I think we will see more perennials in the
All America Trials in the future.

Finally, we were treated to a fine display of the 1987
All America garden flower selection. It was in effect a
sneak preview because the identity of these plants is not to
be revealed until after October 1, 1986.

The All America plants selected and available for 1987
are basil 'Purple Ruffles', a purple basil similar to 'Dark
Opal'; petunia 'Purple Pirouette', a purple, doubl'e-
grandiflora with a white border on each flower; 'Sanvitalia'
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