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ontainers are spaced at certain distances to obtain marketable
plants and reasonable profits per square foot of production area.
There is a tradeoff between container spacing and plant quality:
Closer spacing tends to reduce plant quality (yielding more
upright, less bushy plants with thinner branches) but results in a

greater number of containers per area of production, whereas greater spac-
ing increases plant quality but yields fewer containers per square foot.
Optimum spacing would allow the leaves of one container to slightly over-
lap the leaves of adjacent containers.

Spacing Pots
Pot spacing is expressed in terms of the distance (in inches) between the cen-

ters of adjacent pots. Pots are spaced on a square or diagonal spacing pattern.
Square spacing is the most common pattern used for pots, but growers can place
more pots in a defined area with diagonal spacing than with square spacing. For
example, a grower can fit 400 pots in 100 sq.ft. with 6-inch square spacing and
462 pots in 100 sq.ft. with 6-inch diagonal spacing (see Figure 1, right).

Figure 1 provides information on the amount of space occupied by one
pot (in square inches) and the number of pots per 100 sq.ft. of production
area using square or diagonal spacing. For example, when pots are spaced
on 10-inch centers using a square spacing pattern, each pot occupies 100 sq.
inches, and there are 144 pots per 100 sq.ft. (or 1.44 pots per sq.ft.). For pots
spaced on 14-inch centers using a diagonal spacing pattern, each pot occu-
pies 170 sq. inches, and there are 85 pots per 100 sq.ft. (or 0.85 pots per sq.ft.). 

Minimum pot spacing is determined by pot size. Thus, for 8-inch pots, the
closest spacing possible is 8 inches, which is the same as pot-to-pot spacing.
As a consequence, you can place 8-inch pots on 10-inch centers, but you can-
not place 8-inch pots on 6-inch centers. You can pack more small pots into a
given area than large pots using pot-to-pot spacing.

Determining Space
Much of the information in Figure 1, right, can be determined using a cal-

culator. The following examples show how to solve pot-spacing problems.
Example 1. Approximately how many pots are there (per square foot)

when pots are spaced in a square pattern on 14-inch centers? 
•14 inch x 14 inch = 196 sq. inches occupied by each pot
•12 inch x 12 inch = 144 sq. inches, which equals 1 sq.ft.
•144 sq. inches per sq.ft. =  0.73 pots per sq.ft.

196 sq. inches per pot
•0.73 pots per sq.ft. x 100 sq.ft. = 73 pots per 100 sq.ft (same as Figure 1)
Pot spacing calculations are used to determine the number of pots that

can be grown in a given area. 
Example 2. In a 35x75-ft. greenhouse with 1,838 sq.ft. in benches, a poin-

settia crop will be grown with pots spaced on 14-inch centers using a square
spacing pattern. Approximately how many pots can be grown in this house? 

•Pots on 14-inch centers = 0.73 pots per sq.ft. (from Example 1)
•1,838 sq.ft. x 0.73 pots per sq.ft. = 1,341 pots 
If the bench area could be increased to 2,263 sq.ft., then the number of

pots would increase as well: 
•2,263 sq.ft. x 0.73 pots per sq.ft. = 1,652 pots 
That is 311 more pots than the greenhouse with 1,838 sq.ft. in benches!
Example 3. You will be growing a crop of geraniums in a 28x100-ft.

greenhouse with 1,820 sq.ft. in benches. The geraniums will be grown in 41⁄2-
inch pots, and the pots will be spaced on 8-inch centers using a diagonal
spacing pattern. Approximately how many pots can be grown in this green-
house with this pot spacing?

Use a formula for determining the space occupied (square inch) by one
pot using diagonal spacing:

• (n) x (n ÷ 2) x (1.732) where n = pot spacing in square inches
• (8) x (8 ÷ 2) x (1.732) �
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SQUARE SPACING DIAGONAL SPACING
Spacing on Space occupied Number of Space occupied Number of 

center  by 1 pot pots per by 1 pot pots per
(inches) (square inch) 100 sq.ft. (square inch) 100 sq.ft.

3 9 1,600 7.8 1,848

4 16 900 13.9 1,039

5 25 576 21.6 665

6 36 400 31.2 462

7 49 294 42.4 339

8 64 225 55.4 260

9 81 178 70.1 205

10 100 144 86.6 166

11 121 119 104 137

12 144 100 125 115

13 169 85 146 98

14 196 73 170 85

15 225 64 195 74

16 256 56 222 65

18 324 44 281 51

20 400 36 346 42

22 484 30 419 34

24 576 25 499 29

Figure 1. This figure provides information on the amount of space occupied by one pot (in square
inches) and the number of pots per 100 sq.ft. of production area using square or diagonal spacing.
Much of the information can be determined using a calculator.

Pot spacing is expressed in terms of the distance (in inches) between the centers of adjacent pots
when pots are spaced on a square or diagonal spacing pattern in the greenhouse.
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• 8 x 4 x 1.732 = 55.4 sq. inches (same as Figure 1, page 60)
• 144 sq. inches per sq.ft. =  2.60 pots sq.ft.

55.4 sq. inches per pot
• 1,820 sq.ft. x 2.60 pots per sq.ft. = 4,732 pots 
Example 4. In another 28x100-ft. greenhouse with 1,820 sq.ft. in bench-

es, a grower wants to grow geraniums on 6-inch centers using a diagonal
spacing pattern. Figure 1, page 60, indicates each pot will occupy 31.2 sq.
inches. Approximately how many pots can be grown in this greenhouse
with this pot spacing?

Use a formula for determining the space occupied (square inch) by one
pot using diagonal spacing:

• (n) x (n ÷ 2) x (1.732) where n = pot spacing in square inches
• (6) x (6 ÷ 2) x (1.732)
• 6 x 3 x 1.732 = 31.2 sq. inches (same as Figure 1, page 60)
• 144 sq. inches per sq.ft. =  4.62 pots per sq.ft.

31.2 sq. inches per pot
• 1,820 sq.ft. x 4.62 pots per sq.ft. = 8,408 pots 
With diagonal spacing, 3,676 more pots can be grown on 6-inch centers

than on 8-inch centers. 

Spacing Trays
Many types of trays are used for

producing potted crops. A common
spacing situation is encountered with
bedding plant trays. Although there
are many different sizes, many bed-
ding plant trays are 111⁄2 inches wide
and 211⁄4 inches long; they are com-
monly called 1020 trays. Bedding
plants are usually grown tray to tray,
which means there is no space
between trays. 

Example 5. You have a 35x75-ft.
greenhouse and 1,969 sq.ft. of
benches. Approximately how many
1020 trays will fit in this greenhouse
if there is no space between trays? 

•1020 tray = 111⁄2 inches 
x 211⁄4 inches = 244.4 sq. inches

•144 sq. inches per sq.ft. 
244.4 sq. inches per tray
= 0.59 trays per sq.ft.

•1,969 sq.ft. x 0.59 trays per sq.ft.
= 1,162 trays 

Example 6. Using the same green-
house as Example 5, approximately
how many 1020 trays will fit into this
greenhouse if there is 2-inch spacing
between the trays on all sides? (Hint: a
2-inch spacing between the trays is
like adding 2 inches to the length and
width of each tray.)

•1020 tray + 2-inch spacing 
= 131⁄2 inches x 231⁄4 inches 
= 313.9 sq. inches

•144 sq. inches per sq.ft. 
313.9 sq. inches per tray
= 0.46 trays per sq.ft.

•1,969 sq.ft. x 0.46 flats per sq.ft.
= 906 trays 

With 2-inch spacing between
trays, about 250 fewer trays will fit
into the 35x75-ft. greenhouse com-
pared with tray-to-tray spacing. 

Pot-carrying trays are also com-
monly used in greenhouse produc-
tion. Dimensions for pot carrying
trays vary among manufacturers.
Kord 15-pocket trays (ITML
Horticultural Products Inc.) are 201⁄4
inches long and 121⁄4 inches wide;
each tray holds 15 4-inch square
pots. The following example uses
the Kord 15-pocket trays. 

Example 7. In a 28x100-ft. green-
house with 1,900 sq.ft. in benches,
you want to grow bedding plants in
4-inch square pots. The pots will be
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placed in Kord 15-pocket trays. Approximately how many 15-pocket trays will
fit into this greenhouse if there is no space between trays? 

• Kord 15-pocket tray = 201⁄4 inch x 121⁄4 inch = 248.1 sq. inches
• 144 sq. inches per sq.ft.  = 0.58 trays per sq.ft.

248.1 sq. inches per tray
• 1,900 sq.ft. x 0.58 flats per sq.ft. = 1,102 trays 

Calculation Accuracy
Usually, the answers from spac-

ing calculations slightly overesti-
mate the number of containers that
will actually fit into a given area by
about 5 percent. Let’s explore this
issue further. For instance, take a
5x100-ft. bench (equal to 500 sq.ft.
in area) and assume 6-inch pots on
14-inch centers will be placed on it
using square spacing. Using the
data in Figure 1, page 60, you can
determine that 365 pots should fit
on the bench. If we fit four 14-inch
rows of pots with each row con-
taining 87 pots, that will come to
348 pots — 17 fewer than the
answer from the calculation.

Why the difference? The calcula-
tions assume that 100 percent of the
area is capable of being used, but in
most instances 100-percent space
utilization is not practical. There’s
usually some space that growers
cannot utilize with 100-percent effi-
ciency. Efficient space utilization
becomes more difficult with wider
spacing. Closer spacing makes
space utilization more efficient. 

Although the calculations are
slightly inaccurate, they are still
useful for a quick estimate. It’s
important to remember that the
answers overestimate the actual
number of containers that can fit in
a given area. One way to think of
these estimates is the maximum
number of containers that will fit in
a given area. This can be useful if
you use these estimates for order-
ing crop supplies such as pots,
labels, growing media, etc. With a
slight overestimation of the number
of units that can be produced, you
should always have enough sup-
plies on hand for your crop.

Another factor affecting the
accuracy of spacing calculations is
rounding. As in most math prob-
lems, it is important not to round
off numbers during intermediate
steps. In the seven problem exam-
ples presented in this article, the
number of pots or trays per square
foot was rounded to the hun-
dredths place for presentation pur-
poses, but in practice it would be
better not to round off until the
final answer is obtained. 

Thomas Boyle is a professor in the
Department of Plant, Soil & Insect
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Sciences at the University of Massachusetts. He can be reached at
tboyle@pssci.umass.edu or (413) 545-3586.

Editor’s Note: To read the other three parts of the series, go online to www.gpn
mag.com and search the article archive for Boyle.

®

• Precise control for height and radius across a wide range of ornamental crops 
• “No compromise” premium performance at a competitive price
• Excellent results with leading growers and proven in university research trials

For further product information, please visit Fine Americas’ website at
www.fine-americas.com

Ask your distributor for piccolo

CONFIDENCE COMES
WITH CONTROL

ALWAYS READ AND FOLLOW LABEL DIRECTIONS BEFORE USE.

Contains 0.4% paclobutrazol. Piccolo® is a registered

trademark of Fine Agrochemicals, Ltd.

Toll Free 1-888-474-3463 
info@fine-americas.com 
www.fine-americas.com

P re c i s i o n  G ro w t h  C o n t ro l

Excellence in PGR technology

Write in 712

management

LearnMore
For more information related to this article, go to www.gpnmag.com/lm.cfm/gp0706308
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