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Fine-tuning fertilizer-P and -K recommendations
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Fertilizer rate (lb K2O/acre)

Soybean 160 120 75 50 0

Rice 120 90 60 0 0

Corn 160 120 70 50 0

Cotton 140 95 60 40 0

Arkansas fertilizer-K recommendations

How accurate are our fertilizer-K 
recommendations???

Dated and/or no yield data to 
support the recommendation…

?

?



Summary of Mehlich-3 soil-test K of soil samples submitted to the UADA 

Marianna Soil Test Lab between 2010-2022 where cotton was the previous crop 

Trend of increasing 
cotton acreage with 

soil-test K below-
optimum, where a 

positive yield response 
to fertilization may 

occur!

Source: adapted from DeLong  et al. (Multiple: 2012 - 2024).



Challenges for effective K management 
in cotton 

• Increasing reports of K deficiency

• K loss by runoff

 Monitor plant nutrition

• Scouting

• Tissue-K analysis?

▪ Inconsistent data in the literature…

▪ Different critical values reported…

▪ What plant tissue? Leaves? 
Petioles? Both?

▪ What growth stage?

K?



Summarizing past research data 
for metanalysis/correlation and 

calibration …

Fine-tune recommendations and 
indicate where additional research 

needs to be performed!



Agronomy Journal. 2022; 114:3358–3376.
https://doi.org/10.1002/agj2.21205 

Fine-tuning cotton fertilizer-K recommendations

https://doi.org/10.1002/agj2.21205


• Additional studies are needed to have a 
more robust database for fertilizer-K 
correlation and calibration

• How can we diagnose a K deficiency or 
check the adequacy of our nutrient 
management program?

Fine-tuning cotton fertilizer-K recommendations



Objectives: 
i) to evaluate cotton yield responses to K fertilization and improve the 

database to calibrate fertilizer-K rates. 

ii) to investigate in-season tissue-K dynamics and define critical tissue-K 
concentrations that maximize corn and cotton yield. 

Cotton Response to Potassium Fertilization in 

Arkansas



Locations

• LMRCS, Convent silt loam, 53 ppm K (Very Low)

• SAREC, Captina silt loam, 114 ppm K (Medium)

• RRS, Sharkey & Desha silt loams, 173 ppm K (Optimum)

• 0, 40, 80, 120, 160, and 200 lb K2O/ac 

     (0, 37, 74, 112, 149, 186 kg K ha-1 ), preplant 
incorporated, RBD with 4 reps

• DP2020B3XF, planted on May 8, 16 and 17

• Tissue-K concentration & seedcotton yield

Fine-tuning Fertilizer-K Rate Recommendations



Tissue sampling

․ 15 leaf & petioles/plot

- 1st square

- 1st flower

- weakly sampling until boll fill

․ Oven-dried, grind, acid-digest, & K 
concentration analysis

Abaye, A., 1996

Petioles Leaves

Fine-tuning Fertilizer-K Rate Recommendations



Cotton Yield Response to Fertilizer-K Rate

Seedcotton yield in response to fertilizer-K rate at Marianna (LMCRS), Fayetteville 
(SAREC), and Rohwer (RRS) locations in 2023

y = -0.0426x2 + 12.543x + 3717.6
R² = 0.93
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2023 LMCRS (Very Low STK)

P < 0.0031
CV (%): 7.9

~20% yield increase with 
fertilization

No yield increase with rates above 
our current recommendations

y = -5E-05x2 + 0.0152x + 39.075
R² = 0.93
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Cotton Yield Response to Fertilizer-K Rate

Seedcotton yield in response to fertilizer-K rate at Marianna (LMCRS), Fayetteville 
(SAREC), and Rohwer (RRS) locations in 2023

y = -0.0426x2 + 12.543x + 3717.6
R² = 0.93
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Fertilizer-K rate (kg K ha-1)

2023 LMCRS (Very Low STK)

y = -0.0445x2 + 9.7899x + 3353.8
R² = 0.78
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Fertilizer-K rate (kg K ha-1)

2023 SAREC (Medium STK)

y = -0.0348x2 + 8.4362x + 2077.7
R² = 0.56
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Fertilizer-K rate (kg K ha-1)

2023 RRS (Optimum STK)

P < 0.0031
CV (%): 7.9

P < 0.7496
CV (%): 19.2

P < 0.2390
CV (%): 14.9

~20% yield increase with 
fertilization

No yield increase with rates above 
our current recommendations





Cotton Critical Leaf-K and Petiole-K concentrations

y = -16.154x2 + 66.804x + 31.258
R² = 0.70
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y = -75.804x2 + 181.3x - 11.408
R² = 0.60
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y = -1.8464x2 + 26.256x + 3.7971
R² = 0.64
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y = -1.0005x2 + 13.088x + 54.494
R² = 0.40
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Examples from the 
literature @ flowering: 
•  2.1% critical leaf-K 

conc. 
• ~4% petiole-K conc. 

sufficiency



Dynamic critical leaf-K concentration for rice & soybean

Agronomy Journal. 2021;113:5472–5482.
 https://doi.org/10.1002/agj2.20819 
Agrosyst Geosci Environ. 2022;5:e20248. 
https://doi.org/10.1002/agg2.20248 

X

Tissue testing is key for in-season nutrient management!

https://doi.org/10.1002/agj2.20819
https://doi.org/10.1002/agg2.20248


I diagnosed a K deficiency, now what?

▪ How much will it impact cotton yield?

▪ Can I salvage yield potential with in-season fertilization?

▪ How much time do I have to apply a corrective K rate?

▪ What rate do I need to apply?

Cotton Response to Fertilizer-K Rate and Timing

Partitioning of K by days after planting 
(DAP). Source: Pabuayon et al. (2020)

Fine-tuning fertilizer-K recommendations (ongoing): 

▪ Improving our fertilizer-K rate correlation and calibration database

▪ Establishing critical cotton leaf- and petiole-K concentrations

▪ Evaluating in-season fertilization to correct K deficiency and 
maintain yield potential



Thank you!

Questions?

Gerson L. Drescher

Assistant Professor of Soil Fertility

University of Arkansas System Division of Agriculture

gldresch@uark.edu 

mailto:nslaton@uark.edu

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

