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Introduction 
Strawberry is an important specialty crop in Florida, 
produced as an annual crop on plastic-mulched beds with 
drip irrigation. Te main production area is in west-central 
Florida, including Hillsborough, Polk, and Manatee coun-
ties. Fertilizers are becoming a more signifcant portion 
of strawberry production costs; hence, proper fertilizer 
management is important for minimizing production costs 
and maximizing yield and fruit quality, while minimizing 
potential negative impacts on the environment caused by 
leaching or runof of excess fertilizer nutrients. Tis guide 
summarizes the recent history of strawberry fertilization 
research and presents the updated research-based fertilizer 
management recommendations for strawberry production 
in Florida. Te intended audience for this article includes 
growers, certifed crop advisors, crop consultants, and 
county extension faculty. 

Fertilization Recommendations 
Preplant Fertilization: Phosphorus, 
Potassium, Magnesium, and Calcium 
Strawberry phosphorus (P) and potassium (K) fertilization 
recommendations are based on the calibrated Mehlich-3 
soil test results and vary according to the soil-test P and K 
levels (Table 1). A portion of the recommended K amount 
(20%–25%) may be incorporated in the bed through a 
preplant application (Figure 1). Rates of K higher than 
recommended reduced average strawberry fruit size and 
yield (Albregts, Howard, and Chandler, 1991; Albregts et 

al., 1994). Similarly, a portion of the recommended P and 
magnesium (Mg) amounts can be incorporated through a 
preplant application. It has been observed that strawber-
ries can be grown successfully only with post-planting 
fertigation. To minimize the risk of nutrient leaching or 
runof, growers are encouraged to use controlled-release or 
slow-release fertilizers for pre-plant fertilization. Typically, 
calcium (Ca) fertilization is not needed because the soil 
holds enough Ca at recommended pH levels, and irrigation 
water contains Ca that plants can use. 

Figure 1. Preparing beds with a rototiller and bed shaper. 
Credits: G. Hochmuth, UF/IFAS 
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Preplant Fertilization: Nitrogen and Sulfur 
Research studies revealed that early or season-long 
strawberry yields did not respond to preplant nitrogen (N) 
(Agehara, Santos, and Whidden, 2007) when early season 
N fertilization was optimal. Additional, recent studies on 
strawberry have shown that early and total yields increased 
only marginally, or not at all, with preplant N at 50 lb 
N/acre. Te work documented a stronger advantage to 
including preplant sulfur at about 30 to 50 lb S/acre (Santos, 
2010). 

Te studies on preplant and early season N demonstrated 
that preplant N is not required for the optimal establish-
ment or early or total yields of a strawberry plant, as long 
as appropriate fertigation rates are used early in the season 
(see “Nitrogen Fertigation” below). Growers considering 
applying preplant N are strongly encouraged to use 
controlled-release fertilizers. 

Fertigation 
Applying fertilizers through drip irrigation (fertigation) 
can increase the efciency of leachable nutrients such as 
N and K (Locascio and Myers, 1975; Locascio and Martin, 
1985). With fertigation, N and K can be applied during the 
growing season in small amounts that correspond to the 
crop’s N and K requirements. 

Nitrogen Fertigation 
Agehara (2021) demonstrated that (1) cultivars difered 
in their response to early season (mid-October to mid-
December) N fertilization regimes and (2) strawberry 
plants need high rates of injected N during the early season 
period—i.e., within the frst 21 days afer discontinuing 
plant establishment irrigation—when preplant N is not 
used. Early season N management has season-long impacts 
on fruit yield and quality. When no preplant N was used, 
‘Florida Radiance’ responded to high rates of early season 
N (about 2.0 lb N/acre/day), and ‘Florida 127’ responded 
to only about 1.5 lb N/acre/day (Agehara, 2021). In another 
study on ‘Florida Radiance,’ Agehara and Nunes (2021) 
evaluated three N rates (1.0, 1.5, and 2.0 lb N/acre/day) 
over 21 days during the early vegetative growth stage. 
Tereafer, all plants received 1.0 lb N/acre/day for the 
remainder of the season. Increasing N rate from 1.0 to 1.5 
or 2.0 lb N/acre/day increased marketable yields by 15% to 
18%. Te whole season’s N amount was about 175 lb/acre. 
In an earlier study without preplant N, strawberry cultivars 
‘Strawberry Festival’ and ‘Winter Dawn’ responded difer-
ently to seasonal N injection rates (Santos and Chandler, 
2009). ‘Strawberry Festival’ yield increased as N rate 

increased from 0.5 to 0.8 lb N/acre/day, but ‘Winter Dawn’ 
yield did not. 

Te research above shows that, when no preplant N is used, 
early season injected N rates need to be about 1.5 to 2.0 
lb N/acre/day, depending on the variety. Some varieties— 
those that may become too vegetative with high rates of N 
(e.g., Sensation™ ‘Florida127’)—would require less. 

Te IFAS total seasonal N recommendation has been about 
150 lb/acre for a 150-day season (Mylavarapu, Hochmuth, 
and Liu, 2022); this new publication updates that recom-
mendation. Te new recommended target N amount is 175 
lb/acre. However, cultivars may require additional N, de-
pending on the length of growing season, tissue testing, and 
leaching rainfall (Table 2). Some growers on high-organic 
matter or heavier soils may need less N. Growers should 
avoid the temptation to apply excess N because excess N 
can increase the amounts of malformed fruits (Albregts and 
Howard, 1982) and can lead to excessive vegetative plant 
growth, more disease pressure, and reduced fertilizer use 
efciency. Excessive N late in the growing season may also 
lead to sof fruits that do not ship well. Te revised seasonal 
N injection recommendations are presented in Table 2. 

Fertigation Schedule 
N and K can be injected on a daily to weekly basis. If 
injected weekly, cultivars should be given seven times the 
amount of nutrients administered per day on the daily 
schedule. Te weekly injection will work as long as the 
feld is not excessively irrigated; excessive irrigation leaches 
the soil of its nutrients. Schedules for N and K injection 
and plant tissue testing were evaluated for strawberries 
(Albregts et al., 1994; Hochmuth et al., 1996). Fertilizer N 
and K recommendations in this guide (Table 2) have been 
updated considering the latest research on newer varieties. 

Irrigation Management 
All strawberry crops in Florida are now irrigated with drip 
irrigation systems. Although drip irrigation can improve 
irrigation efciency, care must be exercised to operate the 
system properly so optimum amounts of water are applied. 
Inadequate irrigation can reduce yields, and over-irrigation 
can leach N and K. Irrigation amounts should be scheduled 
to meet strawberry crop evapotranspiration needs—rang-
ing from 800 gal/acre/day in October to 3000 gal/acre/day 
in March/April. Growers should monitor rainfall and apply 
the leaching-rain rule amounts of N (up to 30 lb N/acre if 
rainfall is >3 inches in 3 days or >4 inches in 7 days). Te 
amount should be spaced over 7 to 10 days. Soil moisture 
sensors are recommended to help manage the irrigation 
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program and minimize soil nutrient leaching. Growers • Begin N and K injections as soon as the plant establish-
wishing to reduce seasonal N rate should review their ment irrigation is discontinued, typically 2 weeks afer 
irrigation program and investigate soil moisture sensors. planting, where no preplant N or K were used. 

• Practice careful irrigation management to avoid over-
Petiole Sap Testing irrigation which leaches N and K from the root zone. Use 
Making a timely analysis of plant tissue N and K can help soil moisture sensors. 
optimize N and K injection and can aid farmers in making 
quick decisions on how much N and K to inject. Using 
data from research studies and commercial strawberry 
farms, extension scientists developed petiole sap testing 
procedures (Figure 2). Te petiole sap sufciency ranges 
for N and K for strawberry are presented in Table 3. More 
information on petiole sap testing can be found in “Guide 
for Plant Petiole Sap-Testing for Vegetable Crops” (Hoch-
muth and Hochmuth, 2022). 

Figure 2. Plant sap nitrate and potassium meters and tools for petiole 
sap testing. 
Credits: R. Hochmuth, UF/IFAS 

Whole-Leaf Testing 
Petiole sap analyses should be backed up by periodic 
analyses of whole leaves by an analytical laboratory (Figure 
3). Sap testing is most useful for N and K because proce-
dures and critical test levels have not been developed for 
other nutrients. Sufciency ranges for nutrients in whole 

• Inject N and K on a daily to weekly basis at rates accord-
ing to the recommendations presented in Table 2. 

• Monitor petiole sap N and K concentrations and use that 
information to adjust N and K injection schedules or 
rates. Back up petiole sap-testing with laboratory analyses 
of whole leaves. Regular tissue testing can help minimize 
overfertilization. 

• Monitor rainfall and apply leaching-rain rule amounts of 
N (up to 30 lb N/acre if rainfall is >3 inches in 3 days or 
>4 inches in 7 days). 

Figure 3. An example of a strawberry whole-leaf sample for plant 
nutrient analysis. 
Credits: S. Agehara, UF/IFAS 

strawberry leaves are presented in Table 4. 

Checklist for Successful 
Strawberry Drip Fertigation 
• Conduct preseason soil testing to determine lime and 

fertilizer requirements. 

• Preplant N and K fertilization is not needed. Follow the 
growth stage-specifc recommended rates in Table 2. 
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Table 1. Interpretation of Mehlich-3 soil P and K for fertilizer recommendations for strawberry (Mylavarapu et al., 2022). 
Element Mehlich-3 test interpretation1 

Low Medium High 

Soil test value (ppm) 

P < 25 26–45 >45 

K < 35 36–60 >60 

Mg < 20 21–40 >40 

Fertilizer recommendation (lb/acre) 

P O2 5 120–150 100 0 

K O2 120–150 100 0 
1 The interpretation is based on the current calibration for the Mehlich-3 soil test and is subject to change based on new research information. 

Table 2. N and K fertigation recommendations for strawberry in Florida.1 

Nutrient Recommended injection rate (lb/acre/day)2 Recommended total season amount 
(lb/acre)3 

Oct. Nov. Dec. Jan. Feb. March April 

N4 1.5–2.0 1.0–2.0 1.0–1.5 0.75–1.0 0.50–1.0 0.50–0.75 0.50–0.75 175 

K O2 0.6–0.8 0.6–0.8 0.6–0.8 0.6–0.8 0.6–0.8 0.6–0.8 0.6–0.8 150 
1 Based on a double-row confguration with beds on 4-ft centers, with no preplant N or K. 
2 Planting date of October 1 and end-of-harvesting date of April 30. Total amounts may increase or decrease, depending on the length of the growing season. 
Strawberries can be planted as early as 20 September and harvested as late as the end of April in west-central Florida, depending on cultivars and market prices. 
Growers are encouraged to omit N and K fertilization during transplant establishment with sprinkler irrigation, and growers who double-crop may choose to 
cease fertigation late in the spring when the strawberry plants are removed and resume fertigation when the double-crop is planted. 
3 These are the recommended total seasonal N and K O amounts. Some growers on high-organic matter soils may do well with less than 175 lb N/acre, and other 2
growers on sandy soils, prone to leaching, may require slightly more, but rarely more than 200 lb/acre. Extra seasonal N applications should depend on plant leaf 
or petiole sap testing, rainfall, or season extension. K O injection rates shown are typical for soils with low to medium levels of Mehlich-3 extractable K; the total 2
of 150 lb K O/acre is for soils testing low in K. 2
4 Diferent strawberry cultivars vary in N requirements, especially early in the season. Growers should choose N rates within the ranges shown in Table 2. Lower N 
rates in the ranges are adequate for cultivars with low to moderate N demands, which would easily become too vegetative with excessive N. 

Table 3. Sufciency ranges for petiole sap nitrate–N (NO3–N) and K concentrations for strawberry: October planting (Hochmuth 
and Hochmuth, 2022). 

Month Petiole sap nutrient concentration (ppm) 

NO –N3 K 

November 800–900 3000–3500 

December 600–800 3000–3500 

January 600–800 2500–3000 

February 300–500 2000–2500 

March 200–500 1800–2500 

April 200–500 1500–2000 

Table 4. Sufciency nutrient ranges in most-recently-matured whole leaves (blade plus petioles) of strawberry (Hochmuth et al., 
2022). 

Time of 
Sampling 

Status N P K Ca Mg S Fe Mn Zn B Cu Mo 

(%) (ppm) 

Initial 
harvest 

Defcient <3.0 <0.2 <1.5 <0.4 <0.25 <0.25 <50 <30 <20 <20 <5 --1 

Adequate 3.0–3.5 0.2–0.4 1.5–2.5 0.4–1.5 0.25 -0.50 0.25–0.80 50–100 30–100 20–40 20–40 5–10 --

High >3.5 >0.4 >2.5 >1.5 >0.50 >0.80 >100 >100 >40 >40 >10 --

Toxic -- -- -- -- -- -- -- >800 -- -- -- --

Mid- to 
late 
season 

Defcient <2.8 <0.2 <1.1 <0.4 <0.2 <0.25 <50 <25 <20 <20 <5 <0.5 

Adequate 2.8–3.0 0.2–0.4 1.1–2.5 0.4–1.5 0.2–0.4 0.25–0.80 50–100 25–100 20–40 20–40 5 –10 0.5–0.8 

High >3.0 >0.4 >2.5 >1.5 >0.4 >0.80 >100 >100 >40 >40 >10 >0.8 

Toxic -- -- -- -- -- -- -- >800 -- -- - --
1 Values not available. 
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