Dr. C. . Mancino, Ms. Dianne Petrunak, and Mr. Douglas Wilkinson

Liquid N Shines in Turf
Applications

Shows less N loss compared to granulars in 1999 Penn State
University putting green trials.

Editor’'snote: This article has been adapted for the Fluid Journal from a research paper
on golf course turf management. Though there are mostly granular triasin the discus-
son, the article has been tailored to focus on a portion comparing granular and fluid
nitrogen losses in putting green turf management.

Summary: N loss with granular nitrogen
fertilizers was greatest in the first and
second mowings. Total percentages of N
losses from granular fertilizers were:
IBDU 31-0-0 (75.4%), Polyon 42-0-0
(70.8%), Milorganite 6-2-0 (55.7%),
Nutralene 40-0-0 (47%), UHS Signature
15-0-30 (19.3%), and Isotek 11-3-22
(9.5%). Liquid N fertilizer (N-Sure Pro
30-0-0) showed a dramatic increase in N
efficiency with only a 1.9 percent N loss
when compared to these granulars. N
loss appeared to be most related to water
solubility of the fertilizer. Szeand
density also may have been factors.

Granul ar fertilizersareroutinely
used in golf course putting green
establishment and maintenance. Smaller
particle-size grades have been devel oped
in order to improve the uniformity of the
fertilizer application and to aid in mowing
thefertilizer into the turf canopy. Typi-
cally, greens-grade granules are between
0.5and 1.4 mmin diameter withasmall
percentage of thefertilizer <0.5mmand
>1.4mm. However, despitetheir small
size, it isoften observed that fertilizer
granules remain on the turf canopy
surface after application and that some
fertilizer isremoved along with turf

clippings during mowing.

General recommendations madeto
reduce mowing lossof granular fertilizers
include 1) irrigation, 2) application of the
fertilizer just after mowing, 3) skipping of
mowing theday after fertilizer application,
4) mowing without baskets, and 5) spiking
the green prior to fertilization.

The objective of this study wasto
determine the amounts of various greens-
gradefertilizer that werelost along with
clippings during routine putting green
mowing.

Materialsand methods

Location. Joseph Valentine Turfgrass
Research Facility at Penn State Univer-
sity.

Sudy site. The studies were conducted
on a sand-based, established ‘ Pennlinks
cregping bentgrass putting green.

Fertilizers. TheN fertilizersusedin
this study are shown in Table 1. Each
fertilizer isrecommended for useon
putting greens and other low-cut turf.
Three 200-g samples of each granular
fertilizer weresieved for particlesize
analysis. Theuniformity coefficient and
Blake'sfineness modulus of each
fertilizer were determined as specified by
the U.S. Golf Association for asand
topdressing. This was done in order to
compare the size characteristics of the
granular fertilizer with those of accept-
able topdressing sand that would be
expected to fall down into the putting
green turf canopy. All of the granular N
fertilizershad acceptable uniformity
coefficientswith Isotek and IBDU being
most uniform (Table1). Liquid N fertilizer

Table 1.  Sieve analysis, uniformity coefficient, fineness modulus and
water solubility of greens-grade N-containing granular
fertilizers. N-Sure Pro is a liquid N source.

N Sieve size (mm) WS
% <05 05 1.0 14 20 28 UC FM %
% retained

Polyon 41 24 508 428 52 0.0 0.0 166 3.10 0.0

Milorganite 6 12 588 396 00 0.0 00 1.72 295 6.0

IBDU 31 12 792 192 00 00 00 155 2.89 4.0

Nutralene 40 1.2 58.0 404 00 00 0.0 181 299 32.0

UHS Signature 15 56 652 268 16 00 0.0 180 2.87 50.0

Isotek 11 04 9.6 36.8 46.0 7.2 0.0 145 3.72 66.0

N-Sure Pro 30 — — — - = = — — —

UC = Uniformity coefficient
FM = Fineness modulus
WS = Water solubility
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(N-Sure Pro) was applied with aCo,
powered boom sprayer mounted on
bicyclewheels. Theliquid N treatment
was allowed to dry on the turfgrass
foliage beforeirrigation was applied to
the green.

Plots were 3 ft. by 8 ft. with four
replications per treatment.

Design. The N study was a one-way
factorial design arranged asaRCB
design with the study repeated twice.

Timing. Thefirst run of each study
wasinitiated on June 30, 1999, when the
putting green was mowed and the
different fertilizer treatmentswere
applied.

Fluid N excels

Lossof each fertilizer, except N-Sure
Pro, decreased considerably from the
first mowing, which wastwo days after
treatment (DAT), and the second
mowing, whichwasthree DAT (Table 2).
All treatment losses continued to decline
for the remainder of the study, but small
amounts of every fertilizer, except
Signature, were found in clippings nine
DAT. Thesefinal daily losses were
usually <0.5 percent. Signatureloss at
nine DAT was zero.

Total fertilizer loss due to mowing was
largefor Milorganite, IBDU, Polyon, and
Nutralene, with lossesranging from 47
percent for Nutralene to about 75 percent
for IBDU (Table2). Signatureand Isotek
losseswere 19 and 10 percent, respec-
tively. Total loss of N-Sure Pro was
estimated to be only 1.89 percent.

Insolubility hurts. The higher losses
measured inthe N fertilizer trial are
presumably due to the higher degree of
water insolubility in the granular fertiliz-
ers. Fertilizer lossand water insolubility
rankingswere nearly identical for the
granular N fertilizer treatments. Thetwo
6.4 mm irrigations used in this study were
not effective in dissolving and moving
these fertilizersinto the turf canopy
before the first mowing removed the
fertilizer withtheclippings. Theirriga-
tion and mowing strategy used in this
study was more effective in reducing the
loss of Signature, Isotek, and, to alesser
extent, Nutralene. These N treatments

Insolubility hurts. The higher losses
measuredinthe N fertilizer trial are
presumably due to the higher degree of
water insolubility in the granular fertiliz-
ers. Fertilizer lossand water insolubility
rankingswere nearly identical for the
granular N fertilizer treatments. Thetwo
6.4 mmirrigations used in this study were
not effective in dissolving and moving
these fertilizersinto the turf canopy
before thefirst mowing removed the
fertilizer with theclippings. Theirrigation
and mowing strategy used in this study
was more effective in reducing the loss of
Signature, Isotek, and, to alesser extent,
Nutralene. These N treatments had
higher water solubilitiesthan Milorganite,
IBDU and Polyon.

Solubility helps. N-Sure Pro, the liquid
fertilizer, had very low lossesin compari-
son to thegranular N fertilizer because of
its high water solubility, aswell asthe
fact that it had been sprayed onto turf
foliage that was below the mower’s height
of cut.

Conclusions

The loss of some greens-grade fertiliz-
ers through mowing was significant,
particularly for fertilizerswith lower water
solubility. Our irrigation and mowing
regime, although typical of what agolf
course superintendent might do following
afertilizer application, was not adequate
in preventing the mower from picking up
fertilizer. It appearsthat morewater
soluble, finer granular fertilizers, aswell
asliquid fertilizers, have the lowest

a liquid N source.

fertilizer lost due to mowing of a ‘Pennlinks’
creeping bentgrass putting green. N-Sure Pro is

EEEENEEEEEE potential for being lost though routine
i mowing. Itwould beuseful if fertilizer
Gr anu I ar N manufacturers and turf researchers
loss and water could make specific recommendations
. .y about how much irrigation water is
I nSOI u b| I I ty required to minimize mowing | oss.
rankings
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Table 2.  Percentage of applied greens-grade N-containing

Days after treatment

Fertilizer 2 3 4 5 6 7 8 9 Total
% of applied fertilizer lost
Milorganite 6-2-0 4146 7.32 254 189 099 0.61 057 0.30 55.68
IBDU 31-0-0 47.34 1228 7.29 4.12 251 0.74 0.65 049 7542
Polyon 42-0-0 50.67 10.16 4.89 2.14 0.97 0.65 0.65 0.65 70.78
Nutralene 40-0-0 31.05 857 356 220 105 0.74 042 042 47.01
UHS Signa.15-0-30 13.65 3.05 1.03 0.84 0.39 0.24 0.08 0.00 19.28
Isotek 11-3-22 7.06 1.15 049 0.32 0.23 0.11 0.04 0.06 9.46
N-Sure Pro 30-0-0 0.48 043 0.18 0.20 0.23 0.16 0.09 0.12 1.89
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