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Program
Spotlight

I believe that, in fact, the
saturated paste test and

other water-based

extractions are among the
easiest of tests to interpret,
and that the results are
useful, but they are often
misinterpreted. No one
disputes the appropriate use
of saturated paste tests to
assess soil salinity, but
rather the disputes are over
the usefulness of the
mineral nutrients extracted
by a saturated paste.

The “Best” Soil Test

Two recent articles have described the

saturated paste extraction, and the au-

thors of the respective articles could not

have more divergent views on this relatively

recent addition to turfgrass soil analysis.

Dr. Carrow from the University of Georgia,

along with numerous coauthors from across the

United States, wrote in the September 2003 is-

sue of Golf Course Management that with the satu-

rated paste extraction, extracted nutrients do

not equal soil fertility, and that water-based

extraction procedures are inferior to other ex-

traction methods, even for sand-based

rootzones.

A different view was presented in the Feb-

ruary 2004 issue of TurfNet Monthly, where Joel

Simmons outlined his thoughts on the useful-

ness of the saturated paste method. Mr.

Simmons has found the saturated paste test to

be an essential tool, and he stated that “paste

extracts have proven valuable in quantifying

problems and indicating sustainable solutions,”

while finding, in contrast to Carrow et al., that

in sand root-based greens, the paste extract

becomes a driving factor in fertility determina-

tions.

Who Is Right?

How are we to know which view is correct?

The subject of soil testing is complicated enough

without having to worry about whether a par-

ticular test is useful or not. I have been study-

ing water-based extraction methods (saturated

pastes are a type of water-based extraction) on

sand-based rootzones for the past few years, and

I believe that, in fact, the saturated paste test

and other water-based extractions are among

the easiest of tests to interpret, and that the

results are useful, but they are often misinter-

preted. (I should note here that no one disputes

the appropriate use of saturated paste tests to

assess soil salinity, but rather the disputes are

over the usefulness of the mineral nutrients

extracted by a saturated paste.)

As the previous authors have clearly de-

scribed the saturated paste procedure, I will

jump right into the interpretation of the results.

Why do I say that water-based extractions are

among the easiest to interpret? First, water

mixed with a soil can only extract water-soluble

ions. The water-soluble ions are either the ions

in soil solution or the ions present as soluble

salts. We know exactly which ions are extracted.

Unfortunately the same cannot be said of other

methods, such as Mehlich 3, ammonium ac-

etate or Morgan.

Next, water extractions adjust to the pH of

the soil, unlike other extraction methods which

extract at a different pH than the soil. Since we

know that roots take up only those ions that

are in solution, and because the roots are grow-

ing in a soil with the same pH as the water ex-

tracts, it seems likely that the ions extracted are

actually readily available to the roots. While the

ions extracted in a saturated paste are certainly

meaningful, it is not possible to take the num-

bers and decide that they are low enough to

justify fertilizer applications. If you want to use

your soil test results to develop a fertilizer pro-

gram, use a different extraction method.

Some Recommendations

With that said, how should the saturated

paste results be interpreted? Here are some sug-

gestions:

• Expect the amount of nutrients extracted

to be low. Most of the nutrients in soils (and

that includes sands too) are in minerals or

organic matter or on exchange sites. Wa-

ter-based extractants access only the soluble

ions.

• Soluble ions are important because those

are the ones that the roots can access.

• Low concentrations of soluble nutrients

should not be taken as an indication that

the nutrient is deficient. In the absence of

calibration data relating soil nutrients to

turfgrass function, it is not possible to de-

termine if nutrient uptake is limited or not.

• We do know this: tissue calcium concen-

trations have decreased in experimental

plots at Cornell University as we have in-

creased the potassium application rate.

Other studies have shown a decrease in

potassium uptake when calcium application
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Four walk-behind greens
mowers were evaluated for

their influence on creeping

bentgrass putting green
performance.

Approximately 12 inches of
rain was received during

the 9 weeks of the trial,
nearly twice the normal

amount. Therefore, no
supplemental irrigation

was applied.
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A Preliminary Assessment of
Putting Green Mowers

This is a preliminary report on the effect of mower type and

cutting frequency on putting green performance in 2004.

Four walk-behind greens mowers were evaluated for their

influence on creeping bentgrass putting green performance.

Experimental plots were established at the Cornell University Turf-

grass Research Facility in Ithaca, NY on a creeping bentgrass/annual

bluegrass (Agrostis palustris/Poa annua) soil-based putting green (pH =

6.7). Plots were 8 ft. x 10 ft. (2.4 m x 3.0 m) in size, and there were

three replications of each treatment arranged in a randomized com-

plete block design.

Plots were topdressed with straight sand once prior to the begin-

ning of the trial. Contec 19-2-15 fertilizer was applied during the first

week of the experiment at the rate of 1 lb. N/1,000 sq. ft. (92.9 m2).

Approximately 12 inches of rain was received during the 9 weeks of

the trial, nearly twice the normal amount. Therefore, no supplemen-

tal irrigation was applied. Average daily temperatures ranged from a

low of 55˚ F (13˚ C) to a high of 75˚ F (24˚ C).

Technical specifications for the mowers used in the study are pre-

sented in Table 1.

Table 1. Technical specifications of four greens mowers under study.

Toro Greensmaster Toro Greensmaster Jacobsen Tournament Jacobsen Greens King
Flex 21 1000 Cut-22 518A

Independent Floating Reel

Width of Cut 21" (53.3 cm) 21" (53.3 cm) 22" (55.9 cm) 18" (45.7 cm)
Height of Cut 1/16-19/64" 5/64-1" 3/64-7/16" 3/64-7/16"

(1.5-7.5 mm) (1.9-25 mm) (1.2-11.1 mm) (1.2-11.1 mm)
Weight 238 lbs. (108 kg) 208 lbs. (94.3 kg) 178 lbs. (81 kg) 215 lbs. (97 kg)
Reel Diameter 11 blades 5" (12.7 cm) 11 blades 5" (12.7 cm) 11 blades 5" (12.7 cm) 11 blades 5" (12.7 cm)
Bedknife High carbon High carbon Hardened Hardened

through-hardened austempered carbon carbon
steel steel steel steel

Roller Grooved Grooved Grooved Grooved

Treatments began on June 21 and continued through August 20.

Table 2 shows the various cutting heights and frequency of cut.

Table 2. Cutting heights and frequency of cut.

Mower Type Bench Height (inch/mm) Frequency

Toro Greensmaster 1000 Fixed 0.125/3.17 7 d single
Toro Greensmaster 1000 Fixed 0.125/3.17 5 d single + 2 d double
Toro Greensmaster 1000 Fixed 0.125/3.17 4 d single + 3 d double

Toro Greensmaster Flex 21 0.100/2.54 7 d single
Toro Greensmaster Flex 21 0.100/2.54 5 d single + 2 d double
Toro Greensmaster Flex 21 0.100/2.54 4 d single + 3 d double

Jacobsen Cut-22 Floating Reel 0.075/1.90 7 d single
Jacobsen Cut-22 Floating Reel 0.075/1.90 5 d single + 2 d double
Jacobsen Cut-22 Floating Reel 0.075/1.90 4 d single + 3 d double

Jacobsen Greens King 518A Fixed 0.125/3.17 7 d single
Jacobsen Greens King 518A Fixed 0.125/3.17 5 d single + 2 d double
Jacobsen Greens King 518A Fixed 0.125/3.17 4 d single + 3 d double
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To be sure that turfgrass quality is always

high, why not fertilize at the highest nitrogen

rate listed? Some turfgrass managers do follow

this philosophy, especially if they are guaran-

teeing high quality or may be responsible for

only part of the maintenance, like fertilizing and

pest control, and are only on-site occasionally.

In some cases the highest rate may overfertil-

ize the grass, leading to several consequences

such as lowering the stress tolerance and in-

creasing the likelihood of some diseases. Also,

fertilizers are costly and may use a lot of natu-

ral resources to produce. Thus, over-fertiliza-

tion can be very wasteful and possibly hazard-

ous to turf.

Water Quality Problems

Excess nitrogen also can have a very harm-

ful effect on drinking water sources and aquatic

habitats. Parts of New York, such as Long Is-

land, have had decades of groundwater quality

problems associated with nitrogen, especially

as a drinking water source where nitrate-nitro-

gen levels above 10 mg L-1 are considered un-

safe. In marine habitats, nitrogen is often the

nutrient limiting algae growth that damages

marine life and is thus of great concern in

coastal areas of southeastern New York. In con-

sideration, some golf courses on eastern Long

Island are volunteering to lower nitrogen ap-

plications, where possible, and to have total

nitrogen in the groundwater under their course

not to be above 2 mg L-1 , or a fifth of the drink-

ing water standard, in order to protect the

health of the estuaries. To accomplish this, golf

courses need to average no more than 2.9 lbs.

N/1,000 sq.ft./yr. on the areas they fertilize.

There is also public concern about how

much nitrogen is used to fertilize lawns on east-

ern Long Island. One might ask, why fertilize

lawns at all? Yes, there are aesthetic reasons

for fertilizing—you get a dark green color with

fewer weeds—but there are good environmen-

tal reasons for fertilizing as well. According to

a 2004 article I wrote with Zach Easton, unfer-

tilized turf had greater amounts of phosphorus

runoff compared to lawns (after establishment)

that were fertilized with a range of different

fertilizers.

So, How Much?

Back to the central question, how much

should lawns be fertilized with nitrogen. Using

the amounts shown for different grasses is one

way. If the lawn is dominated by fine fescue

then fertilize from 1–2 lbs. N/1,000 sq.ft./yr. If

the lawn is dominated by Kentucky bluegrass,

more nitrogen should be used, 3–4 lbs. N/1,000

sq.ft./yr. With perennial ryegrass the highest

level should be applied, 2–6 lbs. N/1,000 sq.ft./

yr.

What does the latest research show on how

much nitrogen is needed by lawns? The New

York State Turfgrass Association has been fund-

ing a project that Joann Gruttadaurio, Jeff

Barlow and I have been conducting for the past
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Some golf courses on
eastern Long Island are

volunteering to lower

nitrogen applications,
where possible, and to have

total nitrogen in the

groundwater under their
course not to be above 2 mg

L-1, or a fifth of the
drinking water standard,
in order to protect the
health of the estuaries.

Unfertilized turf had
greater amounts of
phosphorus runoff

compared to lawns (after
establishment) that were
fertilized with a range of

different fertilizers.

The treatment means in
Table 5 show that the Toro

Fixed mower had a

significantly higher
incidence of anthracnose

than the other three

mowers when averaged
over frequency treatment.

Not surprisingly, plots
receiving the most severe

mowing regimen had the
highest incidence of disease,

as shown in Table 6.
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Table 1. Impact of nitrogen application rates on average turfgrass quality.

Nutrient Annual Rate
Site Applied lbs. N/1,000 sq.ft./yr. Visual Quality

Ithaca N 0 6.2*
(2 year average) 2 7.1

4 6.9
8 7.1

N-K 8-1.8 7.2
LSD (P≤0.05) 0.3

Long Island N 0 5.6
(1 year average) 2 5.7

4 5.9
8 6.1

N-P-K 8-1.8-3.6 6.1
LSD (P≤0.05) 0.3

Lake Placid N 0 5.3
(2 year average) 2 5.3

4 6.3
8 5.9

N-P-K 8-1.8-3.6 7.1
LSD (P≤0.05) 1.0

* Visual quality on a scale of 1-9, where 6.5 is considered acceptable.

Putting Green Mowers
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Plots were rated for turf quality on a scale of 1 to 9, where 1 =

excellent quality, 9 = poor quality, and 6 = acceptable quality. Plots

were also rated on two dates (July 25 and August 21) for % basal

crown rot anthracnose (Colletotrichum graminicola).

There were significant differences in turf quality depending on the

mower. Table 3 presents the overall turf quality means for the 4 mowers

when averaged over frequency treatment.

Table 3. Overall turf quality means for the 4 studied mowers.

Mower Turf Quality

Jake Float 7.3 a
Jake Fixed 7.2 a
Toro Flex 6.7 b
Toro Fixed 5.5 c

Means followed by the same letter are not significantly different (p=0.05) according to the LSD test.

There were also significant differences among the 3 mowing fre-

quencies. Turf quality means for each frequency are shown in Table 4

when averaged over mower type.

Table 4. Turf quality means related to mowing frequency.

Frequency Turf Quality

7 d single 7.2 a
5 d single + 2 d double 6.8 b
4 d single + 3 d double 6.1 c

Means followed by the same letter are not significantly different (p=0.05) according to the LSD test.

The interaction effect between mower and frequency was not sig-

nificant (p=0.05).

Plots were rated twice for anthracnose percentage. The treatment

means in Table 5 show that the Toro Fixed mower had a significantly

higher incidence of anthracnose than the other three mowers when

averaged over frequency treatment.

Table 5. Percentage incidence of anthracnose related to mower type.

Mower Percentage Anthracnose

Toro Fixed 21.7 a
Toro Flex 10.6 b
Jake Fixed 6.7 bc
Jake Float 2.8 c

Means followed by the same letter are not significantly different (p=0.05) according to the LSD test.

Not surprisingly, plots receiving the most severe mowing regimen

also had the highest incidence of disease, as shown in Table 6.

Table 6. Incidence of disease related to mowing regimen.

Frequency Percentage Anthracnose

4 d single + 3 d double 18.1 a
5 d single + 2 d double 8.8 b
7 d single 4.4 c

Means followed by the same letter are not significantly different (p=0.05) according to the LSD test.

Frank S. Rossi and Mary C. Thurn




