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Abstract

Nitrogen (N) availability from five natural organic (NO) fertilizers manufactured from a variety of
nutrient sources was quantified by measuring N uptake by perennial ryegrass (Lolium perenne L))
over a two-year period. Nitrogen sources in the NO products included feather meal, soybean
meal, blood meal, dried poultry manure, dried poultry waste, nitrate of soda, or dried biosolids.
Three synthetic fertilizer sources [ammonium sulfate (AmS), calcium nitrate (CaNO3), and
polymer coated sulfur coated urea (PCSCU)] were also included. Cumulative recovery of N in leaf
tissue over two years was highest from CaNO3. Nitrogen recovery from PCSCU was 85% of that
from CaNO3. Relative N recovery from the five natural organic sources averaged 86% (range 81%
10 93%) compared to PCSCU, a synthetic slow-release N source.

Introduction

Availability and use of natural organic (NO) fertilizers in the turfgrass industry is increasing.
Nutrient sources are more variable with respect to origin and nutritional characteristics
compared to synthetic organic (SO) fertilizers such as coated urea, IBDU, methylene urea, and
ureaformaldehyde. Data on availabilty and plant utilization of N from NO fertilizers is scarce. The
objective of this research was to quantify N availability from several commercially-available NO
fertilizers in comparison with SO and inorganic fertilizers.
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Figure 2. Plot harvesting, June 2007. Shoot tissue represents growth since fertilizer
application in April 2007.
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Materials and Methods

Fertilizer sources: Five NO fertilizers, one slow-release SO fertilizer, two quick-
release inorganic fertilizers, and an unfertilized control (Table 1).

N rate: 196 kg N ha yr, applied in four equivalent applications of 49 kg N ha™* .

Application schedule: Apr, Jun, Sep, and Nov of each year. First application was Sep
2006. Treatments will continue through Jun 2010.

Quantification of N uptake: Plots harvested four times per year at height of 5 cm,
immediately prior to fertilizer application. Clippings dried, weighed, ground, and
analyzed for % tissue N. Total N uptake calculated as (% tissue N) x (clipping mass).

Total N uptake converted to Apparent Nitrogen Recovery (ANR).
ANR = (N uptake in fertilized plot) - (N uptake in unfertilized control).

Data reported from Sep 06 — Nov 08; encompasses nine fertilizer applications and
subsequent harvests (total application of 441 kg N ha').

Table 1. Fertilizer products and nutrient analyses, and for organic and
inorganic fertilizer products. All information comes from product labels.
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Results and Discussion

ANR on individual harvest dates was generally highest from CaNO3, followed by PCSCU and AmS.
Recovery from AmS declined in Sep and Nov 08 relative to other products (Table 2).

Recovery from Milorganite-fertilized plots was low, except in Sep of both years. Relatively high soil
temperatures from Jun — Sep probably stimulated N mineralization during this time.

Whitney Farms resulted in lower ANR than most other fertilizers for the first year. Beginning in Jun 08,
recovery increased relative to other products.

Table 2. Apparent Nitrogen Recovery (ANR) in perennial ryegrass leaf and shoot tissue for each harvest
period from Sep 2006 through Nov 2008.
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Cumulative ANR was calculated for each harvest date by summing values from all individual harvest
dates. Cumulative recovery was consistently the highest from CaNO3, followed by PCSCU (Table 3).

Ringer and Nature’s Intent, both feather meal based products, had similar cumulative ANR
throughout the study.

Cumulative ANR from Rich Lawn was significantly higher than from Whitney Farms through Apr 08,
and was numerically higher through Nov 08. Both are poultry manure/waste based products.

Milorganite and Whitney Farms resulted in the lowest cumulative ANR throughout the study,
although values for both became numerically closer to other fertilizers during 2008. This was
especially true for Whitney Farms, where ANR was high in Sep and Nov 08 (Table 2). This indicates
probable long-term release of recalcitrant fertilizer N.

Averaged across all products, NO fertilizers resulted in 86% of the ANR of synthetic slow-release
PCSCU through Nov 08.
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ANR from all NO fertilizers was converted to a percentage basis, relative to ANR from PCSCU, using the
following formula:
% relative recovery = (ANR fert A / ANR PCSCU) * 100.
Results appear in Figure 2.
Relatively recovery from Rich Lawn was high and stable beginning in Jun 07.

Relative recovery from Whitney Farms and Milorganite was low early in the study (30 and 54%
respectively). Both increased to 81% by Nov 08. The curves illustrate long-term N release for all
products. After 26 months, cumulative ANR from NO fertilizers ranged from 81 to 93% of ANR from
PCSCU.

This study will continue through Sep 2010 to determine whether or not the N recovery gap between
NO and synthetic fertiizers closes.
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Figure 2. N recovery in perennial ryegrass leaf and shoot tissue following application of five
natural organic fertilizers, expressed as a percentage relative to recovery from PCSCU
(recovery from PCSCU = 100% on all dates).

Conclusions

The two feather meal-based products (Ringer Lawn Restore and Nature’s Intent)

resulted in similar ANR. The products based on poultry manure (Rich Lawn) or

poultry waste (Whitney Farms) had dissimilar ANR results. There was inconsistency with respect to
nutrient source materials and plant N uptake.

Milorganite (biosolids) resulted in relatively low ANR, except in Sep of both years,
likely due to higher soil temperatures and N mineralization rates in the Jun ~ Sep
period. Cumulative ANR was similar to Whitney Farms.

ANR from natural organic fertilizers was lower than from synthetic fertilizers,
especially during the first year of fertilizer application. After 26 months, ANR from
NO fertilizers averaged 86% of ANR from PCSCU, and ranged from 81 to 93% .

Application rates of NO fertilizers should be increased, at least during the first
year of application, to compensate for lower N availability.
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