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ABSTRACT 

Three popular brand name fertilizers, Scotts, Agrico, 

and Milorganite, and a Urea plus Potassium Chloride mixture 

were applied to a Kentucky bluegrass. Fertilizers were 

applied at a rate of 1 pound of actual nitrogen per 1000 ft 2 . 

Three weeks following fertilizer application, grass cuttings 

occurred at 3 consecutive 3-week intervals. Fertilizer 

response was measured by weighing grass clippings to determine 

yield and analyzing grass tissue to determine nitrogen, 

phosphorus and potassium uptake. 

Analysis of variance indicated no significant difference 

from one cutting to the next for yield, nitrogen, and phos

phorus uptake. Potassium uptake did vary signific~ntly fr.om 

one pe~iod to the next. The study shows a statistically sig

nificant difference. 

Scotts, Agrico and Urea plus Potassium Chloride mixture 

were equally effective in producing yield and supplying 

nutrients. Milorganite, the only organic fertilizer tested, 

was not effective. 

Performance and price are the two most important factors 

in selecting a fertilizer. Based on these two factors, the 

Urea plus Potassium Chloride mixture proved to be the best 

buy in this study. 
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INTRODUCTION 

A number of fertilizers are available to the turfgrass 

manager. Management may choose a synthetic-inorganic, or an 

organic fertilizer type. Each fertilizer offers a distinct 

advantage. 

1 

Beard (1973) identifies these features. Synthetic 

inorganic nitrogen sources are characterized by (a) high 

water solubility, (b) rapid initial plant response, (c) 

nitrogen availability with minimum temperature dependence, 

(d) high foliar burn potential, (e) limited residual response 

of 4 to 6 weeks, (f) possible leaching loss if in nitrate 

form. 

Organic nitrogen carriers are characterized by (a) low 

solubility, (b) dependence on micro-organisms for decomposi

tion, (c) minimal response at soil temperatures below 10° C, 

(d) medium to slow release rate, (e) longer residual response 

from 4 to 12 weeks, (f) minimum burn potential. 

In the past many turfgrass studies have tested fertilizer 

sources and application rates. Less consideration has been 

given to specific brand name fertilizers. Using a 9-week 

growing period, this study compared the response from three 

brand name fertilizers--Scotts, Agrico, and Milorganite--

and a Urea plus KCL (potassium choloride) mixture upon 

turfgrass. 

The purpose of this study was to measure these four 

fertilizers' response on yield and nitrogen, phosphorus 
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and potassium uptake on Kentucky bluegrass (Po~ pratensis).·. 

The ~tudy will discuss such response and the effectiveness 

of fertilizers used. It will also discuss a cost comparison 

of these fertilizers and which fertilizer might be the best 

buy based on such results. 

STUDY AREA 

In the spring of 1975 a golf course in Portage County, 

Wisconsin, was selected as the site to test the response of 

three brand name fertilizers used during that season by 

course management, along with a prepared mixture of Urea 

plus KCL. The area selected for treatment was immediately 

adjacent to a fairway. For three years prior to this study 

the area had received no maintenance except for an occasional 

mowing. As a result, a good response from treatments was 

anticipated. Grass type was a Kentucky bluegrass (Poa 

pratensis). Soil type was a well drained Plainfield 

loamy sand (Typic Udipsamment) with 0-2% slope. A soil test 

showed a pH range from 6.3 to 6.9 and a fair to good supply 

of nitrogen, phosporus, and potassium. Sun exposure for the 

area was good, with none of the study area shaded. 

The total sampling area measured 12.19m by 15.24m 

(40' x 50'). Each of the 20 plots used for treatment measured 

3.05m by 3.05m (10' x 10'). A randomized block design was 

used to assign plots for treatments. Treatments were 

replicated four times (Figure 1). 
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Figure 1. Study area and sample sites. 

1 - Control 
2 - Agrico 
3 - Scotts 

Treatments 

Area 

4 - Milorganite 
5 - Urea + KCL 

Each small plot 10' x 10' = 100• 2 

Total plot area = 2,0002 
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MATERIALS AND METHODS 

Treatments 

Three of the fertilizers tested in this study contained 

a large portion of inorganic nitrogen. They include Scotts, 

Agrico and Urea. Milorganite was the only natural organic 

fertilizer studied. Fertilizers tested include: 

Scotts (28-0-14; N-P-K) 

4 

A controlled release fertilizer for turfgrass. Total 

nitrogen - 28%; water soluble from urea and methylene 

ureas - 18.6%; water insoluble from methylene ureas -

14%; potassium; soluble potash (K20) from potassium 

sulfate - 14% (O.M. Scotts and Sons -Marysville, Ohio). 

Agrico (18-5-9) 

A complete fertilizer. Total nitrogen - 18%; 50% 

organic nitrogen; 5.5% water insoluble nitrogen; 

phosphorus, available phosphoric acid (P2o5 ) 5%; 

potassium; soluble potash from potassium sulfate -

9% (Lebanon Chemical Co. -Lebanon, Pennsylvania). 

Milorganite (6-2-0) 

A common natural organic fertilizer produced from 

activated sewage sludge. Total nitrogen - 6%; 0.5% 

water insoluble nitrogen; phosphorus, available 

phosphoric acid - 2% (Sewage Department - City of 

Milwaukee, Wisconsin). 



Urea (45-0-0) and KCL (0-0-62) mixture 

This fertilizer was the only one used in the study 

which was not bagged commerically or used by golf 

course management at the time of the study. It 

was mixed in the lab. Urea is a synthetic organic 

fertilizer. It has about the same characteristics 

as an inorganic fertilizer. Urea is commonly an 

agricultural fertilizer, but its use for turfgrass 

is limited because of its burn and volatilization 

potential. Potassium chloride is readily soluble 

as is potassium sulfate, but potassium chloride 

has a very high salt index and potassium sulfate 

does not. Most turfgrass managers have selected 

potassium sulfate for their potassium source because 

of its low salt index and sulphur deficiency found 

in soils. 

Application Method and Rates 

All treatments were applied in granulated form by hand 

on 8 June 1975, at a rate of .45kg (1 lb. of actual nitro

gen) per 92.9m2 (1000' 2 ). Unlike nitrogen, phosphorus and 

potassium amounts applied would vary depending on fertilizer 

analysis. Specific application rates for treatment for the 

2 2 9.29m (100' ) plots were as follows: 

5 



Table 1. Application rates of treatments. All treatments 
2 were applied at .45kg nitrogen (1 lb.) per 92.9m 

(1000') 2 • 

6 

Amount of Nutrient 
Contained in A~plication 

Treatment App2ication Rate per 9.29m (1oo•2) 
Rate per 9.29m (100'2) kg 

Treatment Grade kg N P20 K20 

Urea and 45-0-0 0.102 0.045 ----- -----
KCL 0-0-62 0.038 ----- ----- 0.023 

Scotts 28-0-14 0.162 0.045 ----- 0.023 

Agrico 18-5-9 0.250 0.045 0.012 0.022 

Milorganite 6-2-0 0.772 0.045 0.015 -----

Watering 

An underground sprinkler system located approximately in 

the center of the testing site was used for watering the grass. 

At no time did the area receive less than 2.5cm (1'') of water 

per week. The amount applied depended on weather conditions. 

Harvesting Technique 

A handmower set at a cutting height of 2.8cm (1-1/8") 

was used to cut the grass. Cuttings took place at 3-week 

intervals on 29 June, 19 July, and 9 August 1975. 

During cutting periods, a strip of grass measuring 

approximately .476m x 2.57m (18.75" x 101.25") was removed 

from each of the plots for analysis. A rake was used to 

remove the grass clippings. Clippings were bagged and 

labeled according to plot number. Afterwards, all clippings 

not used for analysis were also removed (Figure 2). 
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Figure 2. Harvesting Procedure. 
made. Clippings removed. Sample 
removed and labeled for testing. 
and clippings removed. 

Determining Yield 

Sample Cut 
(used for testing) 

Preliminary cuts were 
cuts made. Clippings 
Remainder of area cut 

Grass clippings from the .476m x 2.57m grass strips 

from each of the 20 plots were weighed and recorded as grass 

yield including moisture (Appendix A). Next a smaller 

amount of grass tissue was placed in a drying oven for 

7 
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approximately 46 hours at 65°C to remove moisture. By 

determining the amount of moisture removed by the drying 

process, the percentage of dry plant tissue present was 

calculated (Appendix B). These percentages could then be 

multiplied by the weight of the larger wet tissue sample 

(Appendix A) to give a dry yield for the plots (Appendix C). 

The yield averages from each of the four representatives per 

treatment is shown in Table 2. 

Table 2. Yield measured on dry tissue basis. Means shown 
are averages from results of four representatives 
per treatment. 

Treatment 

Urea (45-0-0) 
& KCL (0-0-62) 

Scotts (28-0-14) 

Agrico (18-5-9) 

1st Crop 

31.209 

24.078 

31.841 

Milorganite (6-2-0) 15.096 

Control (No 
Treatment) 

Total: 

10.036 

112.260 

2nd Crop 

29.600 

32.734 

29.278 

16.067 

14.401 

122.080 

2 g/m 

3rd Crop 

27.312 

24.458 

20.068 

19.802 

19.690 

111.330 

Total 
3 Crops 

88.121 

81.270 

81.187 

50.938 

44.127 

Average 
3 Crops 

29.374 

27.090 

27.062 

16.979 

14.709 

Significance at Degrees of 
Freedom F-Ratios 5% Confidence Interval 

Crops - Hypothesis 1 

Fertilizer Types -
Hypothesis 2 

2 

4 

0.5142 N.S. 

12.3728 Significant 



Determining Nutrient Content 

Percentages of N, P and K (Appendices E, F and G) 

contained within the dry grass samples were then determined. 

Specific methods were as follows: Kjeldahl method (Bremner, 

1965) was used to measure N content; a dry ashing procedure 

was used in determining P (Piper, 1944), along with a 

vanadomlybdate method (Wilde, Voight and Iyer, 1964); and 

9 

K content was measured by using an ammonium acetate extractant 

and flame photometry (Pratt, 1965). 

RESULTS AND DISCUSSION 

Nutrient Percentages 

Percentages of N, P and K in the grass tissue showed 

that treatments were quite ineffective in increasing the 

nutrient percentage in the grass tissue. Percentages of 

nitrogen and phosphorus found through tissue analysis changed 

very little from one crop to the next. Percentages of 

potassium did show a sharp decline from the first through 

the last cropping. Results also showed no striking differ

ences in theN, P and K percentages between the treated and 

untreated areas. In fact, some grass samples from the 

untreated plots showed slightly higher percentages of N, P 

and K than some of the treated plots. 

According to nutrient criteria established by Walsh and 

Beaton (1973), percentages of nutrient for both treated and 
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untreated areas over the 9-week period were as follows: 

nitrogen ranged from slightly deficient (1.9%) to adequate 

(2.9%); phosphorus samples all were high)0.57%; potassium 

samples were very high in the first crop> 5. 7%, high in the 

second crop) 2. 2%, and critical in the third) 1. 7%. 

N, P and K percentages were then used to determine 

nutrient uptake. Uptake (Tables 3, 4 and 5) was calculated 

by multiplying the percentage of nutrient by the yield 

results (Table 2). 

Table 3. Total nitrogen uptake including nitrate. Means 
shown are averages from results of four represen
tatives per treatment. 

10 

Total Average 
Treatment 1st Cro2 2nd CrOJ2 3rd Cro;e 3 Cro2s 3 Crops 

Urea (45-0-0) 0.811 0.828 0.682 2.321 0.774 
& KCL (0-0-62) 

Scotts (28-0-14) 0.650 0.916 0.611 2.177 0.726 

Agrico (18-5-9) 0.860 0.849 0.521 2.230 0.743 

Milorganite (6-2-0) 0.377 0.466 0.455 1.298 0.433 

Control (No 0.191 0.418 0.512 1.121 0.374 
Treatment) 

Total: 2.889 3.477 2.781 

Degrees of Significance at 
Freedom F-Ratios 5% Confidence Interval 

Crops - Hypothesis 1 2 3.2012 N.S. 

Fertilizer Types - 4 14.3595 Significant 
Hypothesis 2 
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Table 4. Phosphorus uptake. Means shown are averages from 
results of four representatives per treatment. 

g/m2 
Total Average 

Treatment 1st Crop 2nd Crop 3rd Crop 3 Crops 3 Crops 

Urea (45-0-0) 
& KCL (0-0-62) 

Scotts (28-0-14) 

Agrico (18-5-9) 

Milorganite (6-2-0) 

Control (No 
Treatment) 

Total: 

Crops - Hypthesis 1 

Fertilizer Types -
Hypothesis 2 

0.206 

0.142 

0.194 

0.086 

0.062 

0.690 

Degrees of 
Freedom 

2 

4 

0.201 0.202 

0.226 0.169 

0.196 0.120 

0.111 0.143 

0.111 0.138 

0.845 0.772 

F-Ratios 

0.3428 

4.7599 

0.609 0.203 

0.537 0.179 

0.510 0.170 

0.340 0.113 

0.311 0.104 

Significance at 
5% Confidence Interval 

N.S. 

Significant 

Table 5. Potassium uptake. Means shown are averages from 
results of four representatives per treatment. 

g/m2 
Total Average 

Treatment 1st Cro:e 2nd CroE 3rd Cro:e 3 Cro,2s 3 CroES 

Urea (45-0-0) 
& KCL (0-0-62) 

Scotts (28-0-14) 

Agrico (18-5-9) 

Milorganite (6-2-0) 

Control (No 
Treatment) 

Total: 

Crops - Hypothesis 1 

Fertilizer Types -
Hypothesis 2 

2.153 

1.661 

2.070 

0.996 

0.572 

7.452 

Degrees of 
Freedom 

2 

4 

0.681 0.464 

0.916 0.440 

0.790 0.381 

0.418 0.337 

0.317 0.354 

3.122 1.976 

F-Ratios 

40.2319 

7.4650 

3.298 1.099 

3.017 1.006 

3.241 1.080 

1.751 0.584 

1.243 0.414 

Significance at 
5% Confidence Interval 

N.S. 

Significant 



Nutrient uptake is the amount of nutrient taken up by 

the grass. This uptake can come from decomposition of 

organic matter, weathering and breakdown of rocks and finer 

textured minerals in the soil, and applied fertilizer. 

Yield and nutrient uptake are the bases for the following 

discussion of the results of this study. 

Statistical Analysis 

12 

Analysis of variance using a matched design statistical 

program was applied to the yield results and to nitrogen, 

phosphorus and potassium uptake results (Tables 2, 3, 4 and 

5). Means used for programming were obtained by calculating 

an average from the results of four replications per treatment. 

The purpose of this programming was to test two hypotheses: 

(1) There were no significant differences among crops; (2) 

There were no significant differences among fertilizer types. 

A 5% confidence interval was used to test these hypotheses. 

Differences Among Crops 

Results from analysis of variances indicate that, except 

for potassium uptake, yield, nitrogen and phosphorus uptakes 

showed no significant difference from one crop period to the 

next (Tables 2, 3, 4 and 5). Although results from yield, 

nitrogen and phosphorus did fluctuate erratically from one 

period to the next, potassium uptake showed the most pronounced 

change from one crop to the next. 
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High potassium readings in the first and second cuts 

might be attributed to the testing area having received little 

care for the preceding three years. This probably allowed 

time for potassium levels in the grass tissue to build up, 

and as cuttings continued, potassium reserves were reduced. 

Differences Among Fertilizer Types 

Regarding the second hypothesis, fertilizer types were 

found to be significantly different in producing turfgrass 

response in the areas of yield, nitrogen, phosphorus and 

potassium uptake (Tables 2, 3, 4 and 5). This indicates 

that certain treatments were more effective than others in 

supplying nutrients to the grass. 

To find out which fertilizers were most effective, a 

Duncan's Multiple Range Test was used. Scotts, Agrico and 

Urea plus KCL (Table 6) were equally effective in producing 

yield and delivering nutrients. The Milorganite showed no 

response. 
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Table 6. Comparison of fertilizer cost to yield, nitrogen, 
phosphorus and potassium results. Means shown are 
averages over three crop periods. Small letters in 
parentheses indicate if results are significantly 
different from one another. 

From Local Distributor Information 
Prices Over 6-Year Period 

Based on Cost Per Ton 
Bagged 

Treatments Not Delivered Yield N Uptake P Uptake K Uptake 

Urea (45-0-0) 
& KCL Mixture 
(0-0-62) 

Scotts 
(28-0-14) 

Agrico 
(18-5-9) 

Milorganite 
(6-2-0) 

1975 -
1976 -
1977 -
1978 -
1979 -
1980 -

1975 -
1976 -
1977 -
1978 -

*1979 -
1980 -

1975 -
1976 -
1977 -
1978 -
1979 -
1980 -

1975 -
1976 -
1977 -
1978 -
1979 -
1980 -

$205.45 
170.30 
157.15 29.374(a) .744(e) 
147.60 
163.00 
186.43 

$615.38 
615.38 
676.72 
692.10 
738.24 
899.73 

$250.00 
250.00 
250.00 
296.00 
312.80 
431.60 

$165.24 
165.24 

27.090(a) .726(e) 

27.062(a) .743(e) 

180.45 16.979(b) .433(p) 
180.45 
180.45 
195.48 

.203(g) 

.179(g) 

.170(g,h) 
** 

.113(h) 

* Analysis changed from 28-0-14 to 30-0-14. More 
Urea was added. 

** Indicates Agrico was not significantly different 
from other treatments regarding P uptake. 

Note: The same letters indicate no significant difference 
between means according to Duncan's Multiple Range 
Test at a 5% Confidence Interval. 

1.099(k) 

1.006(k) 

1.080(k) 

.584(s) 
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Nitrogen Recovery 

The amount of nitrogen recovered by the plant from 

fertilization is a good measurement in determining a ferti-

lizer's efficiency. Since nitrogen was the only nutrient 

applied at an equal rate by all treatments, it is the 

nutrient which should be given closest consideration. 

Results from the 9-week growing period following treat-

ment application showed N recovery levels to be quite similar 

except for Milorganite which was considerably lower (Table 7). 

Table 7. Percentages of nitrogen recovered from treatments 
for the 9-week cropping period. Yield and Uptake 
results shown are the sums of the averages for 
the three crops. % of N recovered = 
N Uptake in treatment - N Uptake in control x 100 

N applied by treatment 

N Applied Yield N Uptake N 

Treatment g/m 2 g/m 2 g/m 2 

Urea <4-0-0) & 4.88 88.12 2.32 
KCL (0-0-62) 

Scotts (28-0-14) 4.88 88.27 2.18 

Agrico (18-5-9) 4.88 88.19 2.23 

Milorganite 4.88 50.94 1.30 
(6-2-0) 

Control (No .oo 44.13 1.12 
Treatment). 

None of the fertilizers studied were very effective in 

Recovery 

% 

24.59 

21.72 

22.74 

3.69 

.00 

recovery of nitrogen. It is not uncommon for nitrogen ferti-
• 

lizers to be inefficient in recovering N. Leaching, vol~til~ 

zation of annonium, bacterial denitrification, chemical 

reaction of nutrients and losses of ammonium from Urea are 



16 

all contributing factors to nitrogen loss (Stevenson, 1964). 

'Leaching andvolatilization, I suspect, are major factors 

contributing to the low nitrogen recoveries in my testing of 

these fertilizers. Nitrate leaching probably occurred 

because the area was a sandy loam. Allison (1955) found that 

crops recovered only 40-75% of the nitrogen added. Lowest 

recoveries were on sandy soils. 

Some of the fertilizers studied contained urea. Nitrogen 

may have been lost throughvolatilization. Because of the rapid 

hydrolysis of urea to ammonia ~n soils, losses due to leaching 

are negligible, but volati'lization potential is greater. 

Fertilizer trials have often shown urea is inferior to 

ammonium sulfate or ammonium nitrate when applied as a top

dressing on grass sods but not when incorporated into the 

soil (Simpson and Melsted, 1962, Volk, 1959). 

Despite Beard's suggestion (Figure 3) that a 9-week 

growing period should have been ample time to test at least 

the initial response of an inorganic as well as an organic 

fertilizer like Milorganite, this study did not follow his 

pattern. Perhaps if given a longer testing period and a 

larger application rate, Milorganite may have produced 

better results. Certainly in other studies it has been 

shown effective in building quality turfgrass. 

In a study of Washington Creeping Bentgrass turf (Mark

land and Roberts, 1969), i.t was found that activated sewage 

sludge (Milorganite) and inorganic nitrogen sources including 
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Figure 3. Idealized diagram of the nitrification rate for 
three types of nitrogen carriers (taken from 
page 444 of Turf grass cultural practices, Beard, 
1973). 
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urea produced similar growth responses over a 5-year period. 

In this experiment, two rates were used: 2.27kg (5 lbs.) 

2 2 and 4.54kg (10 lbs.) of N per 92.m (1000' ) per year spread 

over 2- and 4-week application periods. They found that 

activated sewage sludge stimulated turf growth at about the 

same level as inorganic nitrogen sources except during late 

fall when it failed to show a similar response. Milorganite 

was found to give the best response during June and July.· 

Disease reducti6n in turfgrass has also been reported 

using activated sewage sludge as a nitrogen source (Cooke, 

Engle and Bachelder, 1964). The present study found that the 

three fertilizers (Urea plus KCL mixture, Agrico and Scotts) 

were equally effective in producing yield and nutrient uptake 

in the turfgrass. Milorganite created little response and 

did not vary significantly from the untreated areas in any 

of the variables tested. 

Urea plus KCL mixture, Agrico and Scotts, having greater 

sources of inorganic, water-soluable sources of nitrogen, 

responded much better than Milorganite. Organic fertilizers 

like Milorganite are less soluble and depend upon temperature 

and micro-organisms for nutrient release. For these reasons 

an organic fertilizer is slower to respond than an inorganic 

one and is probably why Milorganite performed so poorly. 

Fertilizer Cost Comparison 

There is a wide variation in cost of fertilizers used 

in this experiment (Table 6). Scotts, the most expensive 
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fertilizer, costs more than twice the amount of the other 

three fertilizers. Agrico, the second highest priced fertil

izer, costs substantially more than the prepared mixture of 

Urea plus KCL. It is suggested that the Urea plus KCL would 

be the best buy of the fertilizers tested because of its 

price and effectiveness. This is the only fertilizer which 

has decreased in price but still was not used by course 

management where these studies occurred. My recommendation 

is qualified by the knowledge that application of urea to 

turfgrass must be made with extreme caution because of its 

volatilization-a~nd burn potential. 

If urea is added to a bare soil surface or to soil with 

a sod cover, significant quantities of ammonia may be lost 

by volatilization because of its rapid hydrolysis to ammonium 

carbonate. The rapid hydrolysis of urea in soils is respon

sible for ammonia injury to seedlings if large quantities of 

this material are placed too close to the seed (Brage, 1960). 

Milorganite, by far the lowest priced fertilizer studied, 

did not differ from the untreated areas with regard to yield 

and nutrient uptake. Since this is so, no recommendation 

for its use is given because of results found in this study. 

However, the value of activated sewage studies has been well 

established in other turfgrass experiments. It is still the 

most widely used material which would qualify as a controlled 

release source of nitrogen (Volk and Horn, 1975). 
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APPENDIX A 

Grass Yields Including Moisture Content 

g/m2 

Plot 
Treatment Representative 1st Crop 2nd Crop 3rd Crop 

Urea & KCL A-5 98 107 66 
B-5 135 42 138 
D-5 101 118 101 
E-5 69 155 79 

Total 403 422 384 
Average 101 105 96 

Scotts C-3 48 90 80 
D-3 80 143 83 
E-3a 66 120 115 
E-3b 89 100 73 

Total 283 453 351 
Average 71 113 88 

Agrico A-2 98 98 114 
B-2a 111 83 50 
B-2b 80 108 55 
E-2 158 117 69 

Total 447 406 288 
Average 112 101 72 

Milorganite A-4a 46 42 41 
A-4b 44 76 52 
B-4 52 68 104 
D-4 50 51 89 

Total 192 237 286 
Average 48 59 71 

Control C-la 29 40 57 
C-lb 19 43 52 
C-lc 32 39 96 
D-1 43 62 79 

Total 123 184 274 
Average 31 46 68 
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APPENDIX B 

Percentages of Grass Tissue 
Remaining After Drying 

Plot 
Treatment ReEresentative 1st CroE 2nd CroE 3rd CroE 

Urea & KCL A-5 30.4 33.3 30.0 
B-5 33.3 30.7 25.0 
D-5 29 .1 29.4 30.0 
E-5 30.0 22.7 31.2 

Scotts C-3 31.5 31.8 26.0 
D-3 33.3 31.2 29.4 
E-3a 36.0 25.0 28.5 
E-3b 34.6 27.7 27.2 

Agrico A-2 30.4 27.2 26.9 
B-2a 30.4 28.5 26.3 
B-2b 23.5 30.0 29.4 
E-2 28.5 29.4 29.4 

Milorganite A-4a 30.4 27.7 29 .2 
A-4b 34.7 28.5 26.0 
B-4 29.1 27.7 29 .4 
D-4 32.0 23.8 26.0 

Control C-la 37.5 31.5 29.4 
C-lb 38.4 31.2 27.7 
C-lc 35.2 33.3 27.2 
D-1 31.5 30.0 27.2 
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APPENDIX C 

Grass Yields Excluding Moisture Content 

g/m2 

Plot 
Treatment ReEresentative 1st CroE 2nd CroE 3rd CroE 

Urea & KCL A-5 29.792 35.631 19.800 
B-5 44.955 12.894 34.500 
D-5 29.391 34.692 30.300 
E-5 20.700 35.185 24.648 

Total 124.838 118.402 109.248 
Average 31.209 29.600 27.312 

Scotts C-3 15.120 28.620 20.800 
D-3 26.640 44.616 24.402 
E-3a 23.760 30.000 32.775 
E-3b 30.794 27.700 19.856 

Total 96.314 130.936 97.833 
Average 24.078 32.734 24.458 

Agrico A-2 29.792 26.656 30.666 
B-2a 33.744 23.655 13.150 
B-2b 18.800 32.400 16.170 
E-2 45.030 34.398 20.286 

Total 127.366 117.109 80.272 
Average 31.841 29.278 20.068 

Milorganite A-4a 13.984 11.634 11.972 
A-4b 15.268 21.660 13.520 
B-4 15.132 18.836 30.576 
D-4 16.000 12.138 23.140 

Total 60.384 64.268 79.208 
Average 15.096 16.067 19.802 

Control C-la 10.875 12.600 16.758 
C-lb 7.296 13.416 14.404 
C-lc 11.264 12.987 26.112 
D-1 10.710 18.600 21.488 

Total 40.145 57.603 78.762 
Average 10.036 14.401 19.690 



Element 

N 

p 

K 

APPENDIX D 

Nutrient Criteria for Whole Tops of 
Kentucky Bluegrass 

4 to 6 Weeks Between Clippings 
(Walsh and Beaton 1973) 

% 
Deficient Critical Adeguate 

2.1 2.4-2.8 2.6-3.2 

0.18 0.24-0.30 0.28-0.36 

1.5 1.6-2.0 2.0-2.4 
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High 

3.5 

.40 

3.0 



Treatment 

Urea & KCL 

Scotts 

Agrico 

APPENDIX E 

Percentages of Total Nitrogen Including 
Nitrate in Grass Tissue 

Means Shown Are Averages From Results of 
Four Representatives Per Treatment 

1st Crop 2nd Crop 

2.6 2.8 

2.7 2.8 

2.7 2.6 

Milorganite 2.5 2.9 

Control 1.9 2.9 
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3rd Crop 

2.5 

2.5 

2.6 

2.3 

2.6 



Treatment 

Urea & KCL 

Scotts 

Agrico 

APPENDIX F 

Percentages of Phosphorus in Grass Tissue 

Means Shown Are Averages from Results of 
Four Representatives Per Treatment 

1st Crop 2nd Crop 

.66 .68 

.59 .69 

.61 .67 

3rd Crop 

.74 

.69 

.60 

Milorganite .57 .69 .72 

Control .62 .77 .70 
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Treatment 

Urea & KCL 

Scotts 

Agrico 

APPENDIX G 

Percentages of Potassium in Grass Tissue 

Means Shown Are Averages from Results of 
Four Representatives Per Treatment 

1st Crop 2nd Crop 

6.9 2.3 

6.9 2.8 

6.5 2.7 

Milorganite 6.6 2.6 

Control 5.7 2.2 
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3rd Crop 

1.7 

1.8 

1.9 

1.7 

1.8 


