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Nitrogen and potassium are the mineral elements that turf-

grasses use the most. This presentation explains two ways of think-

ing about N:K fertilizer ratios, and describes the results of an exper-

iment in Thailand in which varying N:K ratios were applied to three

warm-season turfgrass species.

For more links, and the slides for the presentation, go to the on-

line handout at http://seminar.asianturfgrass.com/201503_nk.

html.

Two ways of thinking about potassium

Conventional thinking

The conventional thinking about potassium (K) is described by

Nikolai:1 1 From page 83 of The Superinten-

dent’s Guide to Controlling Putting
Green Speed, available at Amazon:

http://amzn.to/1FYFeau

Many turfgrass managers believe increasing potassium rates rela-

tive to those of nitrogen will lead to improved disease resistance;

heat, drought, and wear tolerance; enhanced root growth; and ulti-

mately, increased green speed due to increased turgor pressure and

enhancement of upright growth.

How I think about potassium

With the exception of green speed,2 I’m confident that correcting a 2 I’ve never understood how turgor

pressure and upright growth are sup-

posed to make greens faster. More
here, with particular attention to

that grass with particularly upright

leaves – Zoysia matrella: http://
www.blog.asianturfgrass.com/2015/

02/silica-and-green-speed.html

K deficiency, by making sure the grass is supplied with enough K,

will produce all those good results.

But once the grass is supplied with enough K, there is no addi-

tional benefit to supplying more. So instead of focusing on what K

does, I find it much more useful to focus on making sure the grass

is supplied with enough K. When that is done, all the good things

associated with K happen naturally, because the grass has enough.

For an extensive explanation of this, including a discussion of

multiple experiments investigating the results of applied K, see this:

Turfgrass nutrient guidelines, peer review, and potassium, http:

//files.asianturfgrass.com/20140615_mlsn_k.pdf.

An experiment with N:K ratios

Working with researchers from the the Thailand Institute of Scien-

tific and Technological Research, I helped to conduct an experiment

that looked specifically at N:K ratios applied to warm-season grasses.

We grew these grasses from stolons, in pots with a 200 cm2 sur-

face area:

• manilagrass (Zoysia matrella variety nual noi)

• seashore paspalum (Paspalum vaginatum variety salam)
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• bermudagrass (Cynodon dactylon x. C. transvaalensis variety

Tifway 419)

They were planted in early June 2013, had grown in completely

by the end of July 2013, and after a total grow-in time of six months,

during which all pots were fertilized the same, the experiment began.

Figure 1: The grasses, being main-
tained as simulated fairway turf, on a

bench in the plastic house during the
experiment.

The grasses were maintained as a simulated fairway turf, as shown

in Figure 1. The treatments were different N:K ratios. For the twelve

pots of each species, four received an N:K ratio of 2:1, four received

an N:K ratio of 1:1, and four received an N:K ratio of 1:2. The fertil-

izer treatements were applied weekly, at a rate of 1 g N m-2, so the

K rates were 0.5, 1, and 2 g K m-2 per week.

Irrigation was applied twice a week, individually to each pot, so

the water use of each pot could be measured. The grass was cut with

clipping shears once a week, and all clippings were collected with a

fresh weight and dry weight measured. Soil samples were analyzed at

the beginning and at the end of the experiment. The leaf clippings

were analyzed for nutrient content.

Summary of results

• The differences in nutrient uptake and growth and water use were

much larger between different species of grass than they were in

response to K treatments.

• The leaf K content was sufficient at all N:K fertilizer treatment

levels.

• The plant water use and leaf water content were not influenced by

N:K fertilizer treatment levels.
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• The manilagrass produced the best quality surface under the

conditions of this experiment, with seashore paspalum having

intermediate quality, and bermudagrass having the worst quality.

• Adding more K than that supplied in the 2:1 ratio had no effect

on water use or clipping yield. More K caused a slight increase in

leaf K content.

• Clipping yield for the manilagrass was 1.3 g for each liter of water

used; seashore paspalum was 1.1, and bermudagrass was 1.0. The

manilagrass was 22% more efficient in clipping production with

respect to the amount of water applied.

• All the pots were supplied with the same amount of nitrogen.

The mean clipping yield per pot was 4.1 g for the manilagrass,

3.3 g for seashore paspalum, and 2.7 g for bermudagrass. The

manilagrass was 25% more efficient in clipping production at the

same amount of nitrogen.
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