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Several nitrogen carriers and experimental nitrogen sources were evaluated on
Kentucky bluegrass at East Lansing and Traverse City during 1979. These data are
given in Tables 1 and 2, respectively. At East Lansing the treatments were
applied at the rate of 1.5 1lbs of nitrogen per 1000 square feet on June 28.
Several of the treatments included the use of Dwell (Olin-Matheson Co.) as an
experimental nitrification inhibitor. 1In July the responses indicated there was
no effect of Dwell on inhibiting nitrification inhibition from urea 1 month after
application. However, 2 months after application in August there was a consistent
improvement in quality ratings indicating that the nitrification process had been
slowed by the application of Dwell. It was apparent that at least 1 1b of Dwell
per acre was necessary to provide for this improvement in longevity of response.
By October there were no differences between treatments receiving Dwell and no
inhibitor application. When a 28% solution (half urea, half ammonium nitrate) was
applied there was no advantage in using the Dwell. This may not be surprising
since at least 257 of the nitrogen is applied in the nitrate form as ammonium
nitrate form.

The Methylolurea from Georgia Pacific gave a somewhat slower response
initially (1 month after application), but did not show any longevity advantage in
terms of response. A similar observation was made for Formolene. In contrast,
Folian showed a faster initial response and again no long-term advantage.

The Powder Blue ureaformaldehyde responded very slowly as has been observed
in previous studies. The fine grade of IBDU responded somewhat more slowly than
soluble materials but gave a long-term response, again as has been observed
previously. This was particularly noticeable on the October 29 reading. The
18-5-9 from Lebanon gave typical responses - somewhat more slowly than the soluble
urea but lasting a bit longer. The sulfur coated urea from Lakeshore responded
somewhat slowly but gave longer-term quality improvement compared to the
sulfur-coated urea from Canada. The Lakeshore material has a lower dissolution
rate and therefore a slower and longer-term response.

The experimental fertilizers from Amway are composed of soluble nitrogen
sources and tended to give a quick response which dissipated with time, similar to
the s-luble nitrogen carriers.

The nitrogen carrier evaluations at Traverse City (Table 2) indicate similar
responses were observed with the use of Dwell, although the responses were not as
clear as at East Lansing. As at East Lansing, there seemed to be no difference in
how the urea and Dwell were applied.

Other responses were very similar including the long-term response to IBDU
observed in September, 4 months after application. Although the differences were
small, it is apparent that these slower released materials gave longer-term
responses into December.

Several studies were conducted on late fall nitrogen applications, two of
which were on Poa annua fairways in the Lansing area. Table 3 gives the data for
the responses to several carriers applied at 1 and 2 1bs of N in fall or spring
applications. After a November 15 application at Walnut Hills Country Club, it
was apparent that the more soluble sources tended to give a faster response than
the more slowly available IBDU and Milorganite. The finer grades of IBDU give a
faster response than the coarser grades as would be expected because of the higher
surface area and faster dissolution of the nitorgen in IBDU. The use of Dwell as
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a nitrification inhibitor with urea showed small improvement in readings compared
to urea alone particularly from the fall applications. Again, as was observed in
the summer studies the sulfur-coated urea from CIL responded somewhat more rapidly
than that from Lakeshore, especially with the spring applications.

The data from a similar study at the Country Club of Lansing (Table 4) are
consistent with those observed at the Walnut Hills site. It is perhaps most
striking that the nitrogen responses from the late fall applications carried
through and were observable even into mid-July. With the reduced growth response
observed from fall applications compared to spring applications, and with the
relative longevity of response, even from soluble nitrogen sources (but
particularly from those which contain some slow released nitrogen), it is apparent
that spring applications of nitrogen can be delayed when a late season nitrogen
program has been followed. The time of application in the late spring can be
delayed as far as into June in some cases, depending on soil, turf and season.

The use of urea as a nitrogen source in fall and late fall applications was
evaluated on Nugget Kentucky bluegrass at East Lansing in the fall of 1979. The
fall turfgrass quality responses are shown in Table 5. As would be expected, in
October a very quick response to the September application of urea was very
apparent. Three weeks after the October 1 application, the response was not quite
as great as to the September applications but was still very marked. Further, the
October applications resulted in higher quality readings in mid-November than
those applied in September. The nitrogen from the early September application was
obviously becoming dissipated.

A companion study evaluating nitrogen sources applied at different times on
Nugget Kentucky bluegrass is outlined in Table 6. As would be expected, those
materials which are more readily available give the faster response than the more
slowly available IBDU. This was especially apparent for those applications made
later in the season when the soil is cooler and the response to the slowly
available nitrogen source is more limited. Spring responses to these treatments
applied as outlined in Tables 5 and 6 will be evaluated during the spring of 1980.

The lawn care industry is concerned about the potential for foliar burn from
nitrogen fertilizer application. A study was initiated to evaluate the foliar
burn potential of several nitrogen sources on September 19 at East Lansing (Table
7). The treatments were applied on Penncross creeping bentgrass which is quite
susceptible to foliar injury. The plots were rated 5 days after application for
foliar burn. It is interesting to note that urea applied as high as 1.5 lbs of
nitrogen per 1000 square feet gave no detectable injury while at 3 1lbs serious
injury occurred. The product from the Ashland Company, Formolene, was apparently
quite safe to use in that no injury occurred even at the 3 1lb nitrogen rate.
Folian from Allied did give significant foliar burn, however, at both 1.5 and 3 1b
rates. The Amway fertilizer which is comprised of all soluble nitrogen sources,
likewise gave very serious burn at both rates. The Methylolurea from Georgia
Pacific was quite safe as well. Although we have not observed any long-term
benefit of the use of the Methylolurea products, they are clerly saver to use and
are less likely to cause foliar burn of the turf.

There have been reports of injury from the use of sulfur on various turfs
when the sulfur is applied at rates high enough to reduce soil pH. A study was
initiated in the fall of 1978 at Traverse City on the sandy soil at that site
(Table 8). The sulfur sources used were powdered (flowers of sulfur) and a ground
sulfur which was composed of relatively larger particles of crystalline sulfur.
The pH change was quite marked, particularly for the powdered form, at all rates
of application. It is apparent that the 20 1b application rate gave a very
significant reduction in pH down to 4.6. As can be seen by turf quality readings,
serious turf injury also occurred as observed in September, 11 months after
application. Interestingly, the pH decreased even in the 4 to 6 inch depth
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Table 1. 1979 N Carrier Evaluations on Kentucky bluegrass at East Lansing.
Treatments applied at 1.5 lbs N/1000 square feet on June 28.

Average for 3 replications.

Treatment Turf Quality Rating (9 = best)
Dwell Rate
Carrier 1b/A July 25 Aug 25 Oct 29

Urea¥ - 8.3ac*® 6.3fh* 4.2
Urea%¥ 0.5 8.3ac 7.0cf 4.3
Urea%¥ 1.0 8.2ad 7.5bd 4.7
Urea% 2.0 8.0ad 7.5bd 4,7
UreaX - 8.2ad 6.2gh 4,2
UreaX 0.5 8.0ad 6.7eg 4.5
UreaX 1.0 7.8bd 7.0cf 4.7
UreaX 2.0 7.5d 7.2be 5.0
Urea¥ 0.5 8.2ad 7.5bd 4.5
Urea¥ 1.0 8.2ad 7.8b 4.7
UreaZ? 1.0 8.3ac 7.7bc 4.8
Urea? 2.0 8.3ac 7.5bd 5.0
28-0-0 = 8.3ab 6.8dg 4.0
28-0-0 1.0 8.0ad b.7eg 4.5
28-0-0 2.0 8.0ad 7.5bd 4,5
Methylolurea

(Georgia Pacific) - 6.7e 6.8dg 4.0
Ureaform

(Powder blue) = 5.0g 5.8h 4.0
Sulfur coated urea

(Lakeshore) - 5.5fg 8.8a 5.7
Sulfur coated urea (CIL) - 7.7cd b.7eg 4,2
Amway 15-2-5 (KCL) - 8.0ad 7.2be 4.3
Amway 15-2-5 (KNO3) - 8.0ad 7.2be 4.5
Amway (12-12-5) - 7.7cd 7.5bd 4.8
Formolene (26% N)

(Ashland) % 6.8e 6.7eg 4,0
Folian (12% N) (Allied) - 7 .8bd 6.3fh 4,2
1BDU (fine) - 5.3g 6.5eg 7.0
18-5-9 (Lebanon) - 6.8e 7.0cf 4,2

*Numbers in columns followed by the same letter are not significantly
different at the 5% level.

w — Urea applied dry, Dwell as solution; watered.

x = Urea and Dwell applied as solution; watered.

y = Dwell treated urea applied dry; watered.

z = Urea, Dwell and Unite applied as solution; watered.
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Table 2. 1979 N Carrier Evaluation on Kentucky Bluegrass at Traverse City.
Two pounds N applied per 1000 square feet on May 8.

Average for 3 replications.

Treatment Turfgrass Quality Ratings (9 = best)
Dwell Rate
Carrier 1bs/A July 18 Aug 23 Sept 13 Dec 11
UreaV - 9.0a* 6.7fh 5.31 4.3df
Urea¥ 1.0 8.5ac 7.3cf 6.2ei 5.0cf
Urea%¥ 2.0 8.7ab 7.5bf 6.5dh 4,7cf
Urea* - 8.3ac 6.7fh 5.7gi 4,3df
UreaX 1.0 8.2be 7.7ae 5.5hi 4,0ef
UreaX 2.0 8.3ac 7.5bf 6.5dh 4,0ef
UreaY¥ 1.0 8.0bd 7.2dg 6.2ei 5.0cf
Urea¥ 2.0 8.2bc 7.5bf 6.7dg 4.7ct
Urea? 1.0 8.5ac 6.8eh 6.2ei 4.7cf
Urea? 2.0 8.5ac 7.0dg 6.5dh 4o.7cf
28-0-0 = 8.0bd 6.7fh 5.7gi 3.7fF
28-0-0 1.0 7.8ce 6.8eh 6.3ei 4,3df
28-0-0 2.0 8.0bd 7.5bf 6.7dg 4,0ef
Methylolurea
(Georgia Pacific) = 7+ 3d£ 6.0h 5.31 3.7F
Methylolurea
(Georgia Pacific) 1.0 7.0fh 6.3gh 5.5hi 4.3df
Milorganite = 6.7fh 743ct 7.0cf 5.3bf
Milorganite 1.0 6.5gi 7.5bf 6.7dg 5.0cf
Amway 15-2-5 (KCL) - 7.8ce 7.0dg 6.3ei 4,3df
Amway 15-2-5 (KNOj3) - 7.8ce 7.0dg 6.0f1 4,7cf
Amway 12-12-5 = 6.0h 5.8gi 4,3df
Ureaform
(Powder blue) - 6.5gi 6.7fh 6.5dh 5.0cf
Sulfur coated urea
(Lakeshore) = 7.2eg 6.8eh 7.5bd 5.0cf
Sulfur coated urea (CIL) - 8.2bc 7.8ad 8.0ac 5.7ac
IBDU (coarse) - 5.7jk 8.3ab 9.0a 6.3ac
IBDU (fine) = 5.8jk 8.2ac 8.7a 6.0ad
24-4-12 (Swift) — 7.8ce 7.7ae 7.5bd 6.0ad
18=5-9 (Lebanon) - 8.3ac 7.0dg 7.2be 5.3bf

*Numbers in columns followed by the same letter are not significantly

different from each other at the 5% level.

w — Urea applied dry, Dwell applied as solution; watered.
X — Urea and Dwell applied together in solution; watered.

y - Dwell treated urea applied dry; watered.
z — Urea applied dry, Dwell applied as a solution; not watered.
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Table 3. 1978-79 Late Fall N Study on a Poa annua fairway - Walnut Hills
Country Club. Fall treatments applied Hovember !5, 1978;
spring treatments on April 10, 1979.

Treatment Visual Qualitv Rating (9 - best)
N Rate Date of
Carrier 1bs/1000 application April 10 May 1 June 6

None 1 Fall 3.75% 4.21 3.7j
1BDU (coarse) 1 Fall 4.7gh 5.2jk 7.0eh
IRDU (fine) 1 Fall 5.0g 5.7ij 6.8f3
IBDU (.5-1 mm) 1 Fall 5.7% 6.3gi 7.0eh
IEDU (.1-.2 mm) 1 Fall 5.8f 6.7eg 6.8f1
24-4-12 (Swift) 1 Fall 7.0d 7.2ce 6.5hi
Urea 1 Fall 7.7bc 7.8cd 6.21
Urea (1% Dwell) 1 Fall 7.0d 7.0ef 6.7gi
Sulfur coated urea

(Lakeshore) 1 Fall 7.0d 5.7eg 7.2dh
Sulfur coated urea (CIL) 1 Fall 6.8de 7.0ef 6.8f1
Milorganite 1 Fall 6, Zef 6.2gi 6.8{1
18-5-9 (Lebanon) 1 Fall 7.3cd 7.3de 6. 5hi
IBDU (coarse) 2 Fall 5.8f 5.7¢3 8.2b
1BDU (fine) 2 Fall 6.3ef 6.7eg 8.0be
IBDU (.5-1 mm) 2 Fall 6.7de 7.2de 7.3cg
1BDU (.1-.2 mm) 2 Fall 6.8de 7.3de 6.8f1
24-4-12 (Swift) 2 Fall 8.0b 8.2bc 7.3cg
Urea 2 Fall 8.7a 9.0a 6.7gi
Ureca (1% Dwell) 2 Fall &.3ab 8.5ab 7.3cg
Sulfur coated urea

(Lakeshore) 2 Fall 8.0b 7.8¢cd 8.0bc
Sulfur coated urea (CIL) 2 Fall 8.0b 8.2bc 7.8bd
Milorganite 2 Fall 7.7bec 7.3de 7.7be
18-5-9 (Lebanon) 2 Fall 8.3ab 8.3be 7.3cg
IBDU (coarse) 1 Spring - 4.7kl 6.7g1
IKDU (fine) 1 Spring - 5.0k 7.0eh
IEDU (.5-1 mm) 1 Spring - 6.3gi  7.2dh
IBDU (.1-+2 mm) 1 Spring - 6.3gi  7.0eh
24-4-12 1 Sprirng = 6.8eg 6.8f1
Urea 1 Spring - 8.2be 7.3cg
Urea (1% Dwell) 1 Spring - 7.7¢cd 7.2dh
Sulfur coated urea

(Lakeshore) 1 Spring - 6.2gi 6.7gi
Sulfur coated urea (CIL) 1 Spring = 7.3de 7.7be
IBDU (coarse) 2 Spring - 6.0hi 7.7be
IBDU (fine) 2 Spring - 6.5fh 8.2b
IBDU (.5-1 mm) 2 Spring - 7.8cd 7.8bd
IBDU («1=42 mm) 2 Spring = 8.2bc 7.5bf
24-4-12 2 Spring - 8.0bc 7.8bd
Urea 2 Spring = 9.0a 8.0bc
Urea (1% Dwell) 2 Spring - 8.5ab 8.0bc
Sulfur coated urea

(Lakeshore) 2 Spring - 7.0ef 7.7be
Sulfur coated urea (CIL) 2 Spriung - 8.3be 9.0a

*Numbers in columns followed by the same lectter are rot significancly
different at the 5% level.
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Table 4. 1978-79 Late Fall N Stucy on a Foa annua tolrway = Country Club
of Lansing. Fall treatments applied Rovember b, 1978;
spring treatmente on April 13, 1979,

Treatuent Jurfgrass Quality Kating (9 - best)
N Rate Date of
Carrier 1bs/1000 applic. HMar 22 Apr 13  May Il June 4 July 23
None - - 4.25% 4.24 3.0t 4.7p 4.0q
1BUU (coarse) 1 Fall 5.84 5.0ni 4. 5pr 6.73m 6.31m
IBDU (fine) 1 Fall S5.81 5.7gh 5.Unq 6.8im 6.2j0
1BDU (.5-1 mm) 1 Fall 6.5fn 6.7fg 5.5kn b.8im 6.3im
IBDU (.1=.2 mm) ] Fall 6.7eg 6.8df 5.2mp 6.81im G.3im
24-4-12 (Swift) 1 Fall 7.3ce 7.0d£ 5.310 6.2mn 5.7mo0
Urea 1 Fall 7.3ce 7.7bd 6. 3] 5.30p 4.bpg
Urea (1% Dwell) 1 Fall 7.5¢d 7.2¢cf b.2hk 6.2mn 6.2j0
Sulfur coated urea
(Lakesiore) 1 Fall 6.0ht 6.5eg 5.8im 7.0h1 6.BE3
Sulfur coated urea
(ciL) 1 Fall 7.2¢f 7.0df 6.5f1 6.8im 6.7gk
Milorganite 1 Fall b.2gl 6.5eg 5.310 6.31n 6.3im
18-5-9 (Lebanon) 1 Fall b.8dg 7.2¢cf 6.041 6.7no 5.5np
IBDU (coarse) 2 Fall 6.5fh 6.3fg 5.8im 6.8cg 7.2dh
18DU (fine) 2 Fall 7.0ck 7.04f 6.2hk 8.0bf 7.3cg
18DV (.5-1 mm) 2 Fall 7.5¢cd 7.8ad 6.5f1 7.7dh 7.2¢h
IBDU (.1=.2 mm) 2 Fell 7.7bc 8.2ac 5.8im 7.5ei 6. 7gk
24-4-12 (Swift) 2 Fall 8.3ab 4.2ac 6.5f1 7.0nl 6.34im
Urea 2 Fall H.3ab 8.5a 7.2df 6. 5km b.Uko
Urea (1% Dwell) 2 Fall 8.8a 8.3ab 7.0eg 7.3£3 6.8£3
Sulfur coated urea
(Lakeshore) 2 Fall 7.0cf 7.5be 6.8eh 7.3f] 7.7be
Sulfur coated urea
(cIL) 2 Fall 8.3ab 8.2ac 7.3de 7.7dh 7.5bf
Milorganite 2 Fall 7.0cf 7.8ad 5.8im 7.0h1 b.HE]
16-5-9 (Lebanon) 2 Fall g.2ab 8.3ab 6.5f1 6.8im 7.0ei
IBDU (coarse) 1 Spring - E 4.0rs 6.8im 6.7gk
1BLU (fine) 1 Spring w~ - 4.70r 7.2k 6.5h1
1BDU (.5-1 mm) 1 Spring - = 4.70r 7.2gk 6.8f]
IBLU (.1-.2 mm) 1 Spring = - 5.2mp 7.2gk 6.7gk
24-4-12 (Swift) 1 Spring - = 6.3gj 7.3£3 6.7gk
Urea 1 Spring - =t 7.7cd 6.8im 5.810
Urea (1% Dwell) 1 Spring - - 7.2df 7.8cg 7.0el
Sulfur coated urea
(Lakeshore) 1 Spring = = 5.7in 7.0h1 6.7gk
Sulfur coated urea
(CIL) 1 Spring - - 6.5f1 7.8cg  7.5bf
Milorganite 1 Spring = - 4.7pr 7.3f3 6.5h1
18-5-9 (lebanon) 1 Spring - - 6.8eh 7.5ei 6.5h1
IBLU (coarse) 2 Spring - - 4.3qr 8.3ad B.2ab
18DU (fine) 2 Spring - = 5.310 8.3ad 8.2ab
1BDU (.5-1 wm) 2 Spring - - 4.5pr 7.8cg  7.8bd
I8DU (.1=.2 mm) 2 Spring - - 5.0nq 8. 2ae 7.7be
24-4-12 (Swift) 2 Spring - - 7.2df 8.5ac 7.3cg
Urea 2 Spring = - 9.0a 8.2ae 7.0el
Urea (1% Dwell) 2 Spring v - B.8ab 8. 3ad 7.7be
Sulfur coated urea
(Lakeshore) 2 Spring = - 6.5f1 4.0bf 8.0ac
Sulfur coated urea
(c1L) 2 Spring - - 7.7cd 8.7ab H.5a
Milorganite 2 Spring - - 5.8im 8.5ac 7.5bf
18-5~9 (Lebanon) 2 Spring - = B.2be 8.Ba Tudcg

*Numbers in a column arc not significautly different from each other at the
54 level i1f followed by the same letter.
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Table 5. 1979 - Time of Urea N application on Nugget Kentucky bluegrass.
N applied at 2 1bs/1000 square feet at East Lansing.
Average for 3 replications.

Date of Application Turf Quality Rating (9 = best)
Oct 22 Nov 7 Nov 20
Sept 1 9.0a* 8.7a 7.7bd
Sept 15 9.0a §.5ab 7.5cd
Oct 1 8.0ab 8.5ab 8.3ab
Oct 15 6.2ce 8.3ab 7.2de
Nov 1 - 6.5¢c 4.71j
Nov 15 - - 3.8kl

*Numbers in columns followed by the same letter are not significantly
different at the 5% level.

Table 6. 1979 - Carrier and time of late fall application on Nugget Kentucky
bluegrass. N applied at 1.5 1bs/1000 square feet in East
Lansing. Average for 3 replications.

Treatment Turf Quality Rating (9 = best)
Date of
Carrier Application Oct 22 Nov 7 Nov 20
IBDU (coarse) Sept 15 7.0bd* 7.0de 6.5fg
Oct 15 4,2h 5.8f 4.8ij
Nov 15 - = 3.51
Methylolurea Sept 15 8.0ab 7.0de 6.8ef
(Georgia Pacific) Oct 15 6.0cf 8.0ab 7.5cd
Nov 15 - = 4.8ij
Urea (17 Dwell) Sept 15 8.8a 8.2ab 8.0ac
Oct 15 6.5cd 8.7a 7.3de
Nov 15 - - 4.3jk
Sulfur-coated urea Sept 15 8.0ab 8.7a 8.2ab
(CIL) Oct 15 5.0eh 7.0de 6.2fh
Nov 15 - - 4.,51j

*Numbers in columns followed by the same letters are not significantly
different at the 5% level.
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Table 7. Foliar burn effects of N fertilizers applied on Penncross
bentgrass Septewmber 19, 1979 at EZast Lansing. Plots rated
September 24. Average of 3 replications.

Treatment
N Rate Foliar burn injury rating
Carrier 1bs /100U (9 = none)
None - 9.0a*
Urea 1.5 8.8a
Urea (2 1bs Dwell/A) 1.5 §.8a
Urea 3.0 6.0c
Formolene (Ashland) 1.5 9,0a
Forwolene 3.0 8.7a
Folian (Allied) 1.5 6.8bc
Folian 3.0 6.3c
Amway 1.5 7.3b
Amway 3.0 4.3d
Methylolurea (Ga. Pacific) 1.5 9.0a
Methylolurea 3.0 8.7a

*Numbers in columns followed by the same letter are not
significantly different from each other at the 5% level.

Table 8. Sulfur effects on soil pH and Kentucky bluegrass injury.
Treatments applied to Kalkaska sand in October, 1978.

Ratings taken in 1979,

Turf Quality Rating

Treatment Soil pH (11/79) (9 = best)
Rate
Source 1bs /1000 0-2 inch 4-6 inch Sept 13/79  Dec 11/79
None - 6.9 6.6 9.0a* 6.3a*
Powder 5 6.4 6.2 9.0a 7.0a
Powder 10 5.4 6.0 6.5b 5.7b
Powder 20 4.6 5.8 1.0c 2:.0c
Ground (Chip) 5 6.5 6.3 9.0a 6.72ab
Ground (Chip) 10 6.6 6.6 9.0a 6.7ab
Ground (Chip) 20 6.0 6.2 9.0a 6.7ab

*Nombers in columns followed by the same letter are not significantly
different from each other at the 5% level.
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