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The analysis presented in this publication was extracted 
from a series of field trials conducted during the spring 
seasons of 2013, 2014, and 2016 looking at improved potato 
plant arrangement in the field by adjusting seed piece 
spacing for Florida growing conditions. The effects of seed 
piece spacing on total and marketable tuber yield, tuber size 
distribution, and physiological disorders were evaluated for 
three chipping potato cultivars: Atlantic, Harley Blackwell, 
and Elkton. The second objective of this document was to 
present a partial budget analysis to determine the net return 
of in-row spacing treatments. The calculation was based 
on seed and freight costs, and yield as a result of seed piece 
spacing.

Seed spacing directly affects crop revenue because the 
number of potato seeds planted determines the final 
plant population density. The selected seed piece spacing 
will optimize seed and freight cost while increasing or 
maintaining marketable yield. With the recent increase of 
potato production costs and lower prices paid for produce, 
the optimization of seed piece spacing would be of interest 
to Florida potato growers who intend to maximize their 
profits while supplying the US potato market in the crop 
off-season.

Current Seed Piece Spacing 
Guidelines
The number of plants per unit of area, termed plant popula-
tion, as well as seed piece spacing, meaning plant arrange-
ment, are used interchangeably in many scientific reports. 
Based on seed piece spacing studies already conducted, it 
is possible to predict the response of seed piece spacing on 
potato yield per unit of area for Florida production system. 
Typically for a given potato cultivar, as we increase the 
plant density, the total yield also increases. Because of the 
interplant competition for available nutrients, water, space, 
and sunlight, a plateau is reached in terms of maximum 
yield. At this peak, space and plant nutrition constraints 
limit potato plants from producing more or larger tubers, 
which means increasing the number of plants per area 
cannot increase tuber yield. As a broad assumption, we did 
not take into consideration that some cultivars can differ 
in their ability to compensate for wider gaps as the plant 
population is reduced.

The Florida guidelines for in-row seed spacing ranges from 
5 to 10 inches, which favors planting development due to 
climate, soil, and cultivar characteristics (Zotarelli et al. 
2016). The reason for a broad range of seed piece spacing 
is the variability of spacing between-rows and soil charac-
teristics of Florida potato production areas. The distance 
between rows in Florida ranges from 36 to 42 inches 
depending upon soil drainage capacity. Well-draining soils 
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allow the narrowest spacing between rows. Although potato 
growers have adopted this general recommendation, there 
is no information available about the optimum seed piece 
spacing for Florida growing condition in which marketable 
yield and economic return are taken into account. Further-
more, market requirements and inspection for chipping, 
table stock (fresh market), or processing potatoes consider 
different parameters as quality factors, many of them 
directly affected by seed piece spacing. However, current 
Florida seed piece spacing guidelines are not distinguished 
by potato type.

Processed potatoes remain a key product in the American 
diet, whether purchased as frozen French fries, reconsti-
tuted dehydrated product, or potato chips. Potato produc-
tion in Florida mainly supplies chipping potato. Tuber 
quality requirements for chipping potato do not necessarily 
consider a good external appearance; however, the dry mat-
ter content and internal quality affect the overall processing 
quality. In addition, good skin set will reduce water losses 
during transport and storage. Florida growing conditions 
are unsuitable for potato seed production; hence, seeds 
are previously ordered from far northern production areas 
and shipped to Florida prior the season. Because seed 
costs (seed and freight costs) are one of the key elements 
included in operating pre-harvest costs, a balance among 
agronomic yield and quality, cost of production, and 
economic return is the starting point for a successful potato 
production.

Performance of Seed Piece 
Spacing Study in Florida
1. Yield and tuber size distribution

Three chipping potato cultivars grown in Florida, Atlantic, 
Harley Blackwell, and Elkton, were evaluated for in-row 
seed piece spacing of 4, 6, 8, 10, and 12 inches during 
spring seasons of 2013, 2014, and 2016. The 2013 and 2014 
data were combined because similar responses to seed piece 
spacing were observed due to similar weather conditions. 
Total and marketable yield increased as in-row seed piece 
spacing decreases (higher plant density) in 2013 and 2014, 
while widening seed piece spacing resulted in an increase 
in tuber yield in 2016. The average marketable yield from 
the 2013 and 2014 season was 125, 110, 100, 109, and 95 
hundred weight (cwt) per acre for in-row seed piece spac-
ing of 4, 6, 8, 10, and 12 inches, respectively. Conversely, the 
average marketable yield in 2016 was 89, 117, 154, 159, and 
176 cwt per acre for in-row seed piece spacing of 4, 6, 8, 10, 
and 12 inches, respectively (Table 1).

All trials were conducted with a 40-inch distance between 
rows. Tuber marketable yield (size A—above 1.88” diam-
eter) at 8-inch seed piece spacing (the industry standard) 
was lower than the 10-inch seed piece spacing for all three 
years (Table 1). All cultivars tested performed similarly 
under each seed piece spacing.

Despite the difference in yield responses across years, the 
proportion of small and unmarketable tubers (tuber sized B 
and C, and culls) increased at narrower seed piece spacings 
whereas large-sized tubers (A2, A3, and A4) increased with 
a decrease in plant density in all three years of study. At low 
plant densities, cultivars compensate for increased space 
by producing bigger tubers because more space is available 
for tuber bulking than at high plant density (Figure 1). 
Reduced interplant competition at low plant density also 
resulted in increased production of larger tubers in russet 
cultivars such as Alturas, Russet Norkotah, and Ranger 
Russet (Bohl et al. 2011). On average, as seed piece spacing 
increases from 4 to 12 inches, the proportion of unmarket-
able tubers decreases from 42% to 31% of the total yield, 
while the proportion of large tubers increases by 11% of the 
total tuber yield (Figure 1). Marketable tubers comprised 
a significant proportion of tuber total yield. In 2013, about 
80% (114 cwt/acre) of tuber total yield were classified 
between A1 and A4 (>1.90” diameter), while in 2014 and 
2015 the proportions were 61% (102 cwt/acre) and 53% 
(139 cwt/acre), respectively.

2. Internal quality and specific gravity

The current study has shown that, under Florida growing 
conditions, plant arrangement has no effect on internal 
tuber disorders such as brown center, hollow heart, and 
internal heat necrosis. Such disorders can compromise 
chip color and appearance, which are important quality 
parameters during potato processing. Potato cultivars 
respond differently to internal disorders given their genetic 

Figure 1. Tuber size distribution potatoes planted at 4, 6, 8, 10, and 
12 inches in-row seed piece spacing in the spring of 2013, 2014, 
and 2016. Note: all trials were conducted using a 40-inch distance 
between rows.
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background. Atlantic has greater incidences of hollow heart 
and brown center than Elkton and Harley Blackwell.

Specific gravity is an important factor for the processing 
industry in terms of potato chips, fry quality, and efficiency 
(amount of potato chips processed from raw potatoes). 
Specific gravity (potato solids content) was not consistently 
affected by plant density in this study.

3. Budget analysis

Seed piece spacing directly affects the cost of the seed 
(amount of seeds ordered) and indirectly affects operating 
expenses such as handling, storage, cultural practices, and 
transportation. Regardless of any atypical growing condi-
tions affecting plant emergence and establishment, a final 
plant population of 39,600 plants/acre may be achieved 
with the 4-inch seed piece spacing, while the wide spacing 
of 12 inches gives a maximum of 13,068 plants/ac. Plant 
spacing imposes a limit on the amount of seed required for 
planting, which directly affects grower costs. The number 
of pallets ordered depends on the amount of seed potato 
required for a given plant arrangement in the area. For 
the regular 2-ounce seed piece, spacing selected from 4 to 
12 inches results in a seed order ranging approximately 
from 50 to 16 cwt per planted acre, respectively (Table 1). 
If growers intend to ensure a high final plant population, 
more potato seeds are required per unit area. For narrower 
seed piece spacing, the operating preharvest costs increase 
proportionally because growers have to buy more seeds, 
which increase shipping, transportation, and storage 
costs. In case of 4 or 6 inches, the narrowest seed spacing, 
production might become less cost-effective due to potato 
seed expenditures.

Net revenue estimated for each seed piece spacing is shown 
in Table 1, in which variable contract/selling prices for 
tuber marketable size (above 1.88-inch diameter) are taken 
into account. The calculation was based on 13,068 linear 
feet per acre, 2 oz per seed piece, and seed cost of $31/cwt 
of seeds.

The freight cost is an important component of total seed 
cost and varies from load to load (pick-up and delivery 
location, potato variety, and package size ordered). For the 
commercial seed loads shipped to North Florida in 2016, 
the grower’s cost was $7.75 per cwt with one pick-up and 
delivery location. Considering a 100-acre commercial 
farm, the seed piece spacing of 4, 6, 8, 10, and 12 inches the 
cost for transportation would be approximately $38,000, 
$25,000, $19,000, $15,000, and $12,000, respectively. This 
means that from the lowest to the highest plant density, 

seed piece spacing selection would impact more than 
$25,000 grower’s net revenue gain ($250/acre). Since fuel 
prices have remained relatively stable over recent years, it 
is expected these rates would be similar in the next potato 
seasons, which makes this study applicable to future 
circumstances.

Determining the Optimum Seed 
Piece Spacing
What is the optimum potato seed piece spacing for Florida 
chipping potato cultivars? First of all, potato growers 
should consider their production budgets and the available 
resources to invest, considering that potato seed accounts 
for approximately 10% of the overall cost of production in 
Florida added to the shipping costs. The budget analysis 
conducted based on three seasons of data considered 
marketable yield, cost of seed, and net revenue determined 
by contract/selling prices paid to the growers. The analysis 
demonstrated that the 10-inch spacing provided a greater 
net revenue return than 8-inch spacing, which is the stan-
dard spacing for the chipping industry. The 12-inch spacing 
showed the greatest economic return in 2016; however, this 
response was not consistent across all the years studied. 
When potatoes were grown under less favorable weather 
conditions, 12-inch spacing tended to yield lower than 
10-inch spacing, and increasing spacing interval from 10 to 
12 inches was disadvantageous.

Considering there were no significant differences in total 
or marketable yield between the 8- and 10-inch spacing in 
this study, it is justifiable to suggest that net revenue can 
be increased by adjusting seed spacing from 8 to 10 inches 
without negatively impacting yield. From an operating 
costs’ point-of-view, freight costs are reduced by $40/acre 
and seed costs are reduced by $158/acre by switching to 
10-inch spacing. The study also suggests that the 10-inch 
seed piece spacing does not negatively affect the quality of 
chipping potatoes; thus, the profit gains support the spacing 
change.

The results from this study can be incorporated into 
existing management strategies for potato production in 
Florida. For example, reducing the amount of seed ordered 
by selecting a 10-inch, in-row seed piece spacing not only 
results in the same expected yield from 8 inches, but also 
reduces operating expenses with handling, storage, cultural 
practices, and transportation. This study provides field- and 
economic-based insights into the seed piece spacing selec-
tion, which supplies basic information for further strategies 
that best balance the cost production and economic return.
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Table 1. Marketable yield, seed and freight costs, and net revenue for 2-oz seed piece for Atlantic, Elkton, and Harley Blackwell 
planted at 4-, 6-, 8-, 10-, or 12-inch seed piece spacing in 2013, 2014 (combined), and 2016 growing seasons in Hastings, FL.

Seed piece 
spacing

Total yield Marketable yield 2-oz seed Seed cost Freight costx Estimated net revenuey($ per 
cwt)

inches cwt/ac cwt/ac cwt/ac $/ac $/ac $11 $13

2013/2014

4 183 125 50 1,535 384 ($544) ($294)

6 160 111 33 1,013 253 ($51) $171

8 146 100 25 767 192 $141 $341

10 150 109 20 610 153 $436 $654

12 135 96 16 506 127 $418 $609

2016

4 246 89 50 1,535 384 ($940) ($762)

6 239 117 33 1,013 253 $21 $255

8 273 154 25 767 192 $735 $1,043

10 267 158 20 610 153 $975 $1,291

12 276 176 16 506 127 $1,303 $1,655
x Estimated freight cost based on Spring 2017 shipments. Information provided by Maine Farmers Exchange - MFX (Presque Isle, ME). 
y Net revenue = expected gross revenue per ac – (cost of the seed per ac + cost of freight per ac).


