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This publication focuses on the importance of potassium
nutrition for potato (Solanum tuberosum L.) production.
This publication aims to detail the relevance of potassium
(K) for tuber production, crop demand for this nutrient,
recent market trends, and additional information on K
management for potato production in Florida. The target
audience includes potato growers, Extension agents, crop
consultants, representatives of the fertilizer industry, state
and local agencies, students, instructors, researchers, and
interested Florida residents.

Why Potassium

After nitrogen (N) and phosphorus (P), the nutrient that is
considered to be of the utmost significance for plant growth
is potassium (K). Potassium improves the overall quality

of plants as well as their resistance to the effects of both
biotic and abiotic stress. China, Russia, Canada, Belarus,
and Germany are the only countries in the world with large
potassium producers. This is because potassium resources
are in short supply. As a direct result of this, the price of K
fluctuates in reaction to the shifting political climate (Pistilli
2022).

Why Potato

One of the most difficult aspects of food production is
ensuring that there will be enough food for people in the
here and now as well as in the future while protecting our
natural resources such as water, land, and the environment.
This is one of the most important aspects of the agricultural

production system. The global food system will need
modifications to achieve sustainability in food production
and dietary requirements. These enhancements might
make it easier for farmers to make a livelihood and provide
people with food that is high in nutrients (Foley et al.
2011). Potatoes provide a significant section of the world’s
population with their primary source of energy and possess
a high production capacity that may be of economic benefit
(Swaminathan 2001; Naik 2005). Potatoes were referred to
as “the hidden treasure” by the United Nations in 2008. As
an essential food crop on a global scale, potatoes need to

be a bigger part of crop production, and the crop’s quality
needs to be preserved. Potatoes are grown in nearly every
state in the United States. Florida may not be as well-known
for potato production as other states, but it is still the
second-highest producer of spring potatoes in the south-
eastern United States.. This suggests that there is a demand
for potatoes in this region and that there is potential for
further growth in potato production in Florida. Planting
potatoes in soils that do not drain well, do not retain much
water, and/or do not retain nutrients typically results in
poor plant stand and, thus, decreased output potential
(Beukema and Zagg 1990). According to the National
Agricultural Statistics Service (NASS), the Agricultural
Statistics Board, and the United States Department of
Agriculture (USDA), the average per acre production of
potatoes is 459 cwt, whereas Florida’s per acre production
is 300 cwt (USDA-NASS 2024a, 2024b). This disparity

in Florida may result from poor soil conditions, obsolete
nutrition recommendations, or high temperatures. Utilizing
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optimal levels of N and K in potato cultivation increases
yields (Saravia et al. 2016). Low potato yields may suggest
a decline in dry matter production due to poor soil condi-
tions or fertilizer management. Table 1 displays the various
K recommendations for the leading potato-growing states
in the United States that have recently been modified or
re-evaluated due to changes in soil conditions, agricultural
methods, and new varieties.

Potato is a crop that requires a great deal of the primary
nutrients N, P, and K. In addition to water and sunshine,
plants require these additional nutrients to develop and
become robust. Considering their importance in the
development of plant cells and tissues, macronutrients are
in higher demand than micronutrients. If plants do not
receive adequate N, P, and K, they may not grow properly,
may shed their leaves rapidly, and may produce fewer tu-
bers (Rosen et al. 2015; Hopkins et al. 2020; Uchida 2000).
Due to their fibrous, up to 24-inch-deep roots, potatoes
are extremely susceptible to nutritional stress (Zaeen et al.
2020). This makes it difficult for potatoes to access deeper
levels of nutrients and water (Joshi et al. 2016). Therefore,
fertilizers are required to obtain their maximum production
potential.

Nutritional Needs of Potato

Potassium is vital to plant health and is taken up in large
amounts by potatoes (Zotarelli et al. 2021; Koch et al. 2020).
Nitrogen is a transporter for the regulation of cell turgor
and the formation of starch. Potassium carries sugar from
the leaves to the tubers, which is essential for producing
abundant crops. Specifically, K nutrition influences potato
tuber development, whereas specific gravity influences

fry color and storage quality by protecting against after-
cooking darkening and black spot bruising. Potassium is
required to create high-quality potatoes because it assists
in synthesizing photosynthates and their delivery to the
tubers. The amount of K in dry matter fluctuates over time
and across plant parts, such as leaves and stems. About
78% of the total K content is stored in the tubers at harvest
(Figure 1). The bulk of K uptake happens 30 to 60 days
after planting if the climate is warm and 65 to 75 days if the
temperature is cool.

K Removal by Potato Crop

In addition to requiring a considerable amount of N and K
for growth, potatoes deplete soil nutrients during crop re-
moval and runoff/leaching, necessitating their replacement.
Potatoes require N and K at each development stage: while
they are still green, when they begin to produce tubers, and
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when they are becoming larger. Approximately 310 cwt/
acre of potato crop may remove more than 100 pounds of
nitrogen and 178 pounds of potassium per acre (Otieno
and Mageto 2021). Several studies (Table 2) demonstrate
that potatoes remove variable amounts of K from different
soil types. Moreover, a potato crop has specific nutritional
needs at various stages of growth (Fernandes et al. 2015).
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Figure 1. Percentage K accumulation in various parts of potatoes.
Credits: Adapted from Sharma and Sud (2001)

Role of K in Potato Production

The starch concentration of potatoes influences their
quality (Das et al. 2021; Moyano et al. 2007; Ludwig 1985).
Potassium nutrition increases the specific gravity and,
thus, the dry matter accumulation in tubers (Simkova et

al. 2013; Nelson et al. 1984). Therefore, potatoes’ total dry
matter content measures their quality and determines their
yields. Potassium is essential for sugar translocation in the
leaf, necessitating a sufficient K supply in potatoes. During
photosynthesis, sugars are created by leaves. The tubers
transform these sugars into starch (Chung et al. 2014).
Sugar translocation is a significant factor in determining
the yield and quality of potatoes. As K makes it easier for
plants to manufacture photosynthates, it is the only nutrient
necessary for good potato development.

Since potassium is an osmotically active ion, its buildup

in plant tissues increases cell turgor by forcing water into
the cells (Davenport and Bentley 2001). If potatoes are
provided with optimum K, they are better able to survive
drought stress (Marton 2001). Potassium is essential for
sustaining cell turgor and for the bulk of canopy and stem
growth in plants (Schippers 1968). This maximizes the
growth rate in the important phases of crops over the whole
growing season, which is essential for crops like potatoes.



Figure 2 depicts the relevance of K at various stages of
potato growth.
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Figure 2. Role of potassium at different growth stages in potatoes.
Credits: Simranpreet K. Sidhu, UF/IFAS

K Deficiency in Potato

Plants deficient in K frequently become stunted and exhibit
other symptoms of deficiency (Thompson and Zwieniecki
2005) (Figure 3). When the symptoms become apparent,
yield loss will probably occur, and it is doubtful that K
application will be able to recover it at this time. As it is a
mobile element in plants, the first indication of a K deficit
is burned or brown leaf margins (Figure 4), particularly

on older leaves (Torabian et al. 2021). In the worst circum-
stances, leaves die prematurely, and development is stunted.
This has a significant impact on yield and quality.

Potential K Sources in Florida

Potassium must be accessible to plants at all growth stages
since plants cannot utilize the K already present in soil
(Olaitan and Lombin 1984). Therefore, the crop must find
another source of fertilizer. Depending on the kind of soil,
90%-98% of the total K in soil cannot be extracted (Brady
and Weil 2002). Potassium may be derived from three
distinct fractions, although plants cannot always utilize
them. The first is water-soluble K, which is dissolved in soil
solution at a concentration of only 0.1%-0.2%. The second
is exchangeable K, which consists of 1%-2% and is ad-
sorbed or released from sites on clay particles and organic
materials. The third is slowly accessible K, which is encased
in clay particle layers and accounts for 1%-2% (Brady

and Weil 2002). Feldspars and micas comprise 60% of the
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Figure 3. Low (top) and adequate (bottom)
Credits: Simranpreet K. Sidhu, UF/IFAS
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earth’s crust as clay minerals. These minerals contain high
concentrations of K that can only be attained over time
(Sparks 2000). Plants cannot absorb the K in these minerals
because they are trapped within the crystalline structures
and densely packed between their layers (Schulze 2005).
However, when time and weather erode these minerals, the
K ions they contain are liberated. This method is excessively
time-consuming and cannot provide sufficient K to plants
for optimal production.

Figure 4. Potassium deficiency symptoms in potato.
Credits: Simranpreet K. Sidhu, UF/IFAS

Potatoes may obtain all of the K they require from con-
ventional fertilizers. Different K fertilizers are produced by
excavating and purifying salt deposits to remove contami-
nants (Ciceri et al. 2019). As demonstrated in Table 3, the
most significant variation between various K fertilizers is
their anionic content and salt index. The fertilizer salt index
measures the amount of salt added to the soil solution by
fertilizers (Mortvedt 2001). The growth of plants and the
type of fruit they produce depend on the salts’ chemistry
and how they interact with the soil. High salt index fertiliz-
ers can be harmful to plants since their roots cannot absorb
as many nutrients (Laboski 2008). The K fertilizer with the
least amount of salt is potash sulfate. Sulfur is highly effec-
tive, dissolves easily in soil solutions, and may be rapidly
absorbed, which enables plants to produce a large amount
of dry matter (Panique et al. 1997). However, similar to
nitrates, sulfates tend to be washed away by runoft water.
Therefore, this fertilizer should only be applied when there
is less rainfall. When potatoes are at the bulking stage,
potassium nitrate can be applied by fertigation or as a side
dressing (Haddad et al. 2016). This fertilizer is ideal for
high-value crops that require K and N forms that dissolve
easily. Most people dislike the muriate of potash because it
contains too much chloride, which gives potato tubers an
unpleasant flavor (Murphy and Goven 1966; Panique et al.
1997).
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Table 1. Potassium recommendations in major potato-producing US states.

State Yield goal Recommended K,0 Year of review References
(cwt acre™) (Ib acre™)
Minnesota 220-300 100 2021 Rosen (2021)
300-400 200
Cornell 300-400 350 2019 Reiners et al. (2019)
Idaho 300 350 Hopkins et al. (2020)
400 395
Wisconsin 260-350 180 2005 Laboski et al. (2006)
350-450 230
450-520 285
Michigan 350 220 2004 Warncke et al. (2004)
450 280
Florida 220-300 140 1995 Hutchinson et al. (2008); Hochmuth and Hanlon (2000)

Table 2. Potassium removal by potato tubers in different textured soils.

K removal Tuber yield Soil type Reference
(Ib K,0 acre™) (Ib acre™)
288 400-500 Fine sandy Mosaic (n.d.)
178 350 Sandy Otieno and Mageto (2021)
196 300-350 Sandy loam Perrenoud (1993)
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Table 3. Different K fertilizers and their salt index.
Fertilizer source Chemical formula Composition (N-P-K,0- Saltindex Chemical structure
S-Mgq)
Potassium sulfate (SOP) K,SO, 0-0-51-18 42,6
also polyhalite O
=
< |l
| «
116.2

Potassium chloride (MOP) = KCI 0-0-61

also Sylvite

Potassium magnesium K,Mg,0,,S, 0-0-22-21-11 434
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Potassium nitrate KNO, 14-0-45 69.5
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