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Introduction:

The objectives of the 2004 nitrogen (N) source study were to compare the turf response and N release rates of various experimental
fertilizer products that are being proposed for marketing in 2005 to a number of industry standards, such as Milorganite, Sustane, Nature
Safe, Corn Gluten Meal, and Renaissance. An untreated control was also added for comparison. The research was conducted at the
Iowa State University turfgrass research area north of Ames, Iowa on ‘Nassau’ Kentucky bluegrass turf.

Materials and Methods:

The study included 21 different N fertilizer treatments obtained from varying companies involved in packaging fertilizer materials for the
turf industry and a control (Table 1). The study was conducted as a randomized complete block design with 3 replications. With 22
treatments and 3 replications, there were a total of 66 plots. Each of the ‘Nassau’ Kentucky bluegrass plots measured 5x5ft (25ft%).
Following an initial mowing at 1.7 inches, all of the fertilizers were applied at a rate of 1 Ib N/1000ft*. The first application date was
May 21%, 2004. A broadleaf herbicide application of Trimec®was applied May 27™ at a rate of 1.2 fluid 0z/1000ft>. The plots were again
mown at a uniform height one week after fertilizers were applied. Clipping data collection began one week following that mowing on
June 3. Clippings were harvested separately from each plot at a mowing height of 1.7 inches. One mowing ‘strip” was taken from each
plot. The width of the collection strip was 19 V2 inches using a McClain reel mower with a catch basket. This resulted in clippings being
collected from 8.125ft* of plot area. After all clippings were taken for a particular date, the remaining area on the plots was mowed to a
uniform height of 1.7 inches and the clippings were collected and then discarded in order to avoid any nitrogen being put back into the
soil. Following collection, the clippings were placed in an oven and allowed to dry for a minimum of 3 days at 67° C. They were then
weighed and the data were reported on the basis of grams of dry weight tissue/25 ft* plot (Table 2).

On June 22™, phosphorus was applied at a rate of 1 Ib P / 1000ft? to the entire area. The next day, June 23" 1 1b/1000ft* of potassium
was applied to the entire area and watered in. This was done to eliminate possible differences caused by variations of these elements in
the fertilizer products.

Visual quality ratings based on color, density, and overall appearance were taken weekly on a scale of 9-1, with 9 being the highest

quality and 1 being the lowest quality. A rating of 6 or higher was considered acceptable turf quality. The second application of N
fertilizers was applied on July 8" and the third application of fertilizers was on September 9".  Both of these treatments were made
uniformly at a rate of 1 Ib N/1000 ft*.

Clippings were taken a total of 20 times. Every two weeks, weighed clippings were combined together and then ground through a
Wiley mill with a twenty mesh screen. Since there were 20 collection dates, there were 10 dates of ground clippings. Once the clippings
were ground, 0.1 grams of tissue was weighed, added to Kjeldahl tubes, and processed through the Micro-Kjeldahl procedure using a
Lachat BD-46 block digester. The liquid solution resulting from the digestion process was then analyzed with a Lachat nitrogen analysis
apparatus in accordance to the Salicylate Method for ammonium determination. The results of the procedure produced dry-weight
percentages of N for each tissue sample (Table 3).

Results and Discussion:

Weekly quality data for June 3 to November 6 are listed in Table 1. We have not attempted to make graphic representations of the
comparative data because of the large numbers of treatments. Representatives of each company involved in the project are encouraged to
make any graphic representations of the data of their product(s) versus the standards of their choice that they like.

Weekly clipping data are listed in Table 2. Clippings provide a more objective measurement of turf response than do the subjective
quality ratings. The value of this data will be a demonstration of how the grass responded to each product versus the untreated control. It
also shows how quickly the grass responded to the various treatments and how long that response lasted. Again, comparisons of the new
proposed products to industry standards will provide useful information.

Table 3 includes data on the uptake of nitrogen by the grass on a % dry tissue basis in response to each treatment over the entire season.
Again, we grouped clippings from two week time periods for N analysis. This data gives additional objective measurements that can be
used to compare individual products to the control and to other industry standards.

Table 4 includes end of season nutrients, both macro and micro. These nutrients were measured using ICAP procedures and include all

other essential elements with the exception of iron and chlorine, which require different testing methods. These nutrients were measured
using only the final two weeks worth of clippings.
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Table 1. Quality data from Kentucky bluegrass plots treated with varying nitrogen sources during the 2004 season, 9= highest quality and 1= lowest quality.

Treatment 6/3 6/10 6/17 6/25 6/30 7/7 7/15 7/22 7/28 8/5 8/12 8/19 8/26 9/2 9/9 9/16 9/24 10/2 10/17 11/6
Control 57 6.0 6.0 6.7 6.0 57 53 53 5.0 60 53 5.7 5.7 63 60 6.0 6.0 6.0 6.0 5.0
Renaissance

8-2-6 7.0 7.0 6.7 7.0 6.0 6.0 7.0 7.0 7.7 87 173 7.7 7.7 70 7.7 83 8.7 7.7 7.0 6.0
Milorganite

6-2-0 63 7.0 6.7 7.0 6.0 60 6.3 6.3 7.3 80 7.7 7.0 7.0 70 7.0 80 8.0 73 7.0 6.0
Nature Safe

10-2-8 57 7.0 6.3 7.0 6.0 6.0 6.7 6.7 7.7 80 7.7 7.3 7.3 6.7 13 1.7 8.0 7.7 7.0 6.0
Leovex

8-0-7 6.0 7.0 7.0 7.7 6.3 63 63 6.3 7.7 87 8.0 7.3 7.3 70 7.0 7.0 8.0 8.0 7.0 6.0
Secure Safe

9-0-0 6.0 6.7 6.7 7.0 6.0 60 6.3 6.3 7.3 83 8.0 8.0 8.0 70 70 83 8.3 8.3 7.0 6.0
Soylpro

9-2-3 63 7.0 6.7 6.3 6.0 6.0 63 6.3 6.7 77 7.0 7.0 7.0 70 73 1.7 7.7 7.3 7.0 6.0
SoyGreen

11-1-2 63 7.0 6.3 6.7 6.0 6.0 7.0 7.0 7.3 7.7 7.0 7.7 7.7 70 80 87 8.0 7.7 7.0 6.0
Sustane

5-2-4 57 6.0 6.0 6.3 6.0 6.0 6.0 6.0 7.0 77 13 7.0 7.0 70 67 170 73 7.3 7.0 6.0
Sustane

8-2-4 63 7.0 6.7 7.0 6.0 6.0 6.7 6.7 7.0 80 7.3 7.3 7.3 70 73 80 8.7 8.0 7.0 6.0
Sustane

5-2-4 + Fe 63 7.0 6.3 6.7 6.0 6.0 7.0 8.0 7.0 7.7 7.0 7.0 7.0 70 73 80 7.7 7.3 7.0 6.0
Ladybug

8-2-4 6.0 73 6.7 7.0 6.3 63 6.3 6.3 7.0 80 7.0 7.0 7.0 70 73 80 8.0 7.7 7.0 6.0
Four All Seasons

9-1.2-1.55 53 63 6.7 6.7 6.0 6.0 6.0 6.0 7.3 80 73 7.3 7.3 70 80 80 7.7 8.0 7.0 6.0
Organisoil

3% N 57 63 6.0 6.0 6.0 6.0 6.0 6.0 6.3 7.0 6.7 6.3 6.3 6.0 63 6.7 7.0 6.7 6.0 5.0
Worm casts

0.754% 6.0 63 5.7 6.0 6.0 6.0 6.7 6.7 6.7 70 63 6.3 6.3 60 67 63 6.7 6.3 6.0 5.0
Aaron Tech

1.2% 53 7.0 6.3 7.0 6.0 6.0 5.0 5.0 7.0 77 13 7.7 7.7 70 60 8.0 8.3 8.0 7.0 6.0
Rootein

8-2-2 63 7.0 6.7 6.7 6.0 6.0 7.7 8.0 7.0 77 13 7.0 7.0 70 7.7 83 7.7 7.3 7.0 6.0
Rootein

12-5-3 70 7.7 7.0 7.0 6.3 63 8.0 8.7 7.0 77 13 7.3 7.3 70 9.0 9.0 8.3 7.7 7.0 6.0
Rootein

17-6-2 73 87 7.7 7.7 6.3 63 83 8.7 8.3 80 83 8.0 7.0 70 87 9.0 8.7 8.3 7.0 6.0
Perfectly Nat.

9-1-4 7.0 7.7 7.0 7.0 6.3 63 7.7 8.7 7.3 87 13 7.3 7.3 70 80 83 7.7 7.3 7.0 6.0
Perfectly Nat.

10-0-8 63 73 7.0 7.0 6.0 60 7.7 8.3 7.3 77 13 7.0 7.0 70 7.7 9.0 8.0 8.0 7.0 6.0
Perfectly Nat.

12-0-4 70 7.7 7.0 7.0 6.3 63 7.7 8.7 7.0 73 7.3 7.7 7.7 70 83 9.0 8.0 7.7 7.0 6.0
LSD 0.05 NS 0.8 0.9 0.9 NS NS 1.0 0.9 1.2 1.1 09 0.7 0.7 03 07 08 0.9 0.9 0.9 0.9
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Table 2. Clipping data from Kentucky bluegrass plots treated with varying nitrogen sources during the 2004 season.

Date of Clipping Collection:

Treatment 6/3 6/10 6/17 6/25 6/30 7/7 7/15 7/22 7/28 8/5 8/12 8/19 8/26 9/2 9/9 9/16 9/24 10/2 10/17 11/6
Grams of tissue

Control

340 196 112 123 53 102 108 9.7 7.5 23.0 63 8.5 8.7 12.7 100 8.4 9.0 7.0 5.7 4.0
Renaissance
8-2-6 442 302 223 198 88 159 21.7 348 189 58.1 193 17.6 21.6 292 265 39.1 275 199 14.1 124
Milorganite
6-2-Og 375 19.7 152 142 64 11.2 149 166 130 400 124 133 200 224 252 291 216 135 113 114
Nature Safe
10-2-8 39.1 262 17.5 20.0 8.5 170 188 243 185 56.8 188 182 242 283 236 275 247 173 122 11.2
Leovex
8-0-7 442 261 265 243 11.1 168 197 207 175 539 224 250 261 274 236 253 220 186 167 17.9
Secure Safe
9-0-0 358 28.8 248 237 13.1 207 205 21.0 134 413 255 242 284 284 246 27.1 253 21.0 19.0 15.5
Soylpro
9-2-3 464 238 181 147 76 11.7 165 196 138 424 137 147 156 222 216 237 205 136 112 9.8
SoyGreen
11-1-2 509 300 18.1 9.8 7.8 150 267 313 149 458 167 16.1 185 19.7 255 375 286 142 122 104
Sustane
5.2.4 494 264 181 175 8.1 126 146 176 126 387 147 119 137 195 17.7 206 181 135 11.0 9.2
Sustane
8-2-4 453 250 20.1 182 123 168 20.6 207 181 557 179 172 196 270 245 302 304 192 146 12.9
Sustane
5-2-4 + Fe 448 213 165 169 7.5 126 231 226 155 478 142 141 172 209 237 297 223 141 116 10.6
Ladybug
8-2-4 469 27.8 222 191 94 170 163 232 179 550 167 153 17.7 229 207 253 245 146 120 11.1
Four All
seasons 48.5 289 181 169 73 145 156 145 133 410 135 157 201 220 183 237 242 141 119 10.8
9-1.2-1.55
Organisoil 3N

352 209 11.8 114 56 11.2 104 9.6 8.3 25.7 8.0 8.2 10.6 17.3 12.0 169 157 99 9.4 6.4
Worm Castings
0.754 417 187 151 125 6.4 1.3 127 128 107 329 100 10.1 126 17.1 16.6 16.1 156 10.0 9.0 6.8
Aaron Tech
Solution 1.2% 642 374 220 21.0 8.1 13.8 270 375 198 61.0 163 163 209 253 359 447 31.1 183 12.1 9.0
N
Rootein
8-2.2 489 260 169 167 179 126 263 264 121 372 158 17.6 189 22,6 334 378 288 169 129 9.7
Rootein
12-5-3 67.6 389 231 205 100 133 31.7 303 138 425 153 140 165 195 36.8 469 29.1 183 144 11.5
Rootein
17-6-2 728 509 266 258 125 199 492 448 274 842 20.6 20.0 19.6 234 42,1 574 324 184 152 11.5
Perfectly
Natural 500 296 19.6 188 7.7 143 315 312 154 474 182 162 21.8 249 341 424 279 161 126 11.5
9-1-4
Perfectly
Natural 464 274 189 163 83 155 348 356 216 665 181 184 209 227 338 419 303 176 14.0 12.7
10-0-8
Perfectly
Natural 58.1 357 231 202 8.5 147 342 380 208 639 185 200 235 249 36.1 454 294 18.7 142 114
12-0-4
LSD 135 107 53 5.8 2.6 4.6 73 7.6 7.0 217 43 4.3 5.4 5.4 6.9 118 7.9 6.1 5.8 6.0
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Table 3. Percentage nitrogen content in the tissue of grasses treated with varying nitrogen sources.

6/17 & 6/30 & 7115 & 728&  8/12& 8/26 & 99 & 9/24 & 10/17 &
Treatment 6/3 & 6/1 6/25 717 7122 8/5 8/19 9/2 9/16 10/2 11/6

Percentage N

Control

2.4 2.1 2.7 3.1 2.9 3.0 3.6 3.5 33 2.9
Renaissance
8-2-6 3.0 2.3 2.8 3.9 34 33 3.9 4.2 3.8 3.2
Milorganite
6-2-0 2.8 2.3 29 3.6 34 34 3.8 4.2 3.7 3.2
Nature Safe
10-2-8 2.8 2.3 29 3.8 3.5 33 3.8 4.1 3.8 32
Leovex
8-0-7 2.6 2.5 3.1 3.5 3.7 3.5 3.9 4.0 3.9 3.4
Secure Safe
9-0-0 3.1 2.5 32 3.6 3.9 3.7 4.1 4.3 4.2 35
Soylpro
9-2-3 2.5 2.2 29 3.7 33 34 39 4.1 3.7 3.1
SoyGreen
11-1-2 3.2 2.3 3.1 4.1 3.5 34 3.9 4.5 3.9 3.2
Sustane
5-2-4 2.6 2.1 2.8 34 33 33 3.8 4.0 3.6 3.1
Sustane
8-2-4 2.8 2.3 3.1 3.7 34 34 4.0 43 3.9 33
Sustane
5-2-4 + Fe 2.6 2.2 3.1 3.7 32 33 3.7 43 3.8 3.1
Ladybug
8-2-4 29 2.3 3.1 3.8 3.5 3.5 4.0 4.3 4.0 33
Four All
Seasons
9-1.2-1.55 29 2.4 3.1 3.7 3.5 3.5 3.9 4.3 4.1 33
Organisoil
3% N 2.5 2.1 29 3.2 3.0 3.2 3.6 4.1 3.8 3.1
Worm casts
0.754% 2.5 2.2 3.0 3.4 3.1 34 3.7 3.9 3.5 3.0
Aaron Tech
1.2% 34 2.4 3.1 4.6 3.6 3.5 4.0 4.8 43 33
Rootein
8-2-2 2.9 2.4 3.1 3.9 34 3.6 4.0 4.6 4.0 3.1
Rootein
12-5-3 3.2 2.3 3.1 4.0 3.3 34 4.1 4.7 4.1 3.2
Rootein
17-6-2 3.6 2.5 32 4.6 3.7 35 4.1 5.0 4.4 33
Perfectly
Nat.
9-1-4 32 2.4 3.1 4.2 3.5 3.5 39 4.6 4.1 33
Perfectly
Nat.
10-0-8 29 2.4 29 4.2 33 34 3.6 4.5 3.8 32
Perfectly
Nat.
12-0-4 33 2.4 3.0 4.4 3.7 3.7 3.9 4.8 4.1 33
LSD 0.06 0.3 0.3 0.3 0.2 0.3 0.3 0.2 0.3 0.3 0.2
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Table 4. 2004 Organic Nitrogen Fertilizer ICAP Readings (ppm)

Boron Calcium Copper Potassium Magnesium Manganese Molybdenum Sodium Phosphorus Sulfur Zinc
Control 42 5500.0 49 14466.7 2456.7 9.0 0.6 72.5 3396.7 1656.7 24.0
Renaissanc
e
8-2-6 44 5078.3 4.1 14416.7 23433 9.2 0.5 53.1 3336.7 1460.0 23.6
Milorganit
e
6-2-0 4.0 5085.0 49 13833.3 2361.7 7.9 0.8 55.9 3360.0 1470.0 24.5
Nature
Safe
10-2-8 4.1 5300.0 4.7 13933.3 2358.3 10.1 0.5 59.2 3226.7 1523.3 23.9
Leovex
8-0-7 4.2 5181.7 44 15083.3 2231.7 10.9 0.5 65.5 3268.3 1365.0 233
Secure
Safe
9-0-0 33 4916.7 4.7 14800.0 2138.3 10.4 0.5 51.1 3245.0 1420.0 21.5
Soylpro
9-2-3 4.1 4966.7 4.7 14200.0 2308.3 8.8 0.5 62.8 3296.7 1441.7 24.2
SoyGreen
11-1-2 35 4888.3 4.5 14616.7 2285.0 8.9 0.7 64.8 3273.3 1450.0 22.3
Sustane
5-2-4 4.6 4765.0 4.6 14266.7 2183.3 8.4 0.7 61.7 3391.7 1448.3 24.1
Sustane
8-2-4 35 4673.3 4.6 14166.7 2266.7 8.9 0.5 55.7 34233 1418.3 244
Sustane
5-2-4 + Fe 5.4 4900.0 4.5 14166.7 2383.3 7.6 0.8 54.1 33433 1530.0 243
Ladybug
8-2-4 4.1 4701.7 44 14150.0 2371.7 8.2 0.5 57.8 3385.0 1440.0 24.7
Four
9-1.2-1.55 3.8 5080.0 5.1 14066.7 2376.7 9.1 0.6 522 3281.7 1523.3 24.5
Organisoil
3% N 3.9 4913.3 4.6 14400.0 2086.7 8.7 0.6 68.3 3281.7 1413.3 23.5
Worm
casts
0.754% 3.8 4888.3 4.2 14000.0 2166.7 8.1 1.2 56.4 3221.7 1473.3 23.2
Aaron
Tech
1.2% 32 4478.3 43 13733.3 2151.7 8.7 0.5 74.7 3133.3 1418.3 23.2
Rootein
8-2-2 4.4 5468.3 4.1 13950.0 2335.0 9.2 0.5 58.3 3248.3 1411.7 22.3
Rootein
12-5-3 35 6150.0 43 14300.0 2246.7 10.1 0.6 55.5 33433 1391.7 22.9
Rootein
17-6-2 33 5316.7 4.6 14733.3 2325.0 9.4 0.5 65.8 3310.0 1545.0 21.1
Perfectly
Nat.
9-1-4 43 4893.3 49 15316.7 2128.3 9.8 0.5 71.2 3258.3 1468.3 22.5
Perfectly
Nat.
10-0-8 4.5 5093.3 4.7 15066.7 2218.3 9.2 0.5 68.8 3333.3 1491.7 23.6
Perfectly
Nat. 35 4790.0 43 14183.3 2320.0 9.2 0.5 68.5 3213.3 1563.3 23.8
12-0-4
LSD 1.2 NS NS 1920.7 310.3 2.2 0.2 NS NS NS 2.7
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