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Introduction

Microdochium patch, caused by Mi-
crodochium nivale (Fr.) Samuels & I.C.
Hallett, is the economically most im-
portant disease on golf greens in the
Nordic countries’?. Traditionally, the
last seasonal nitrogen (N) fertilization
on golf greens is carried out in Sep-
tember-October® since later N inputs
will stimulate growth and tissue hydra-
tion, reduce carbohydrate reserves,
and thus, reduce turfgrass winter
hardiness*®. The severity of micro-

dochium patch has also been report-
ed to increase with increasing N rate
in autumn®. However, recent studies’®
and new understanding of turfgrass
stress physiology suggest that suffi-
cient availability of N in the autumn will
improve the winter survival and spring
performance of grasses that are ge-
netically adapted to a cold climate®°.
The objective of this study was to in-
vestigate how N affects turfgrass’ abil-
ity to resist microdochium patch, and
to provide recommendations about
optimal autumn fertilization of golf
greens.

Material and methods

A two-factorial field experiment with
four blocks was conducted on a USGA
golf green'" at NIBIO Landvik (58°20°N,
8°31’E, 10 m a.s.l.). The root zone con-
sisted of 85% sand and 15% Sphag-
num peat (volum fractions). Factor 1
included two grass species established
on 17 June 2014: creeping bentgrass
(Agrostis stolonifera L.) ‘Independence’
was seeded at a rate of 7 g m?2 and an-
nual bluegrass (Poa annua L.) was es-
tablished from hollow core plugs, col-

Turfgrass quality

Microdochium patch
8.9.14 | 6.10.14 | 3.11.14 | 8.12.14

---------------------- Scale 1-9, 9 - best % mm d’
(Cg;‘;ping bent 7.3A 6.3A 6.0 5.2 5.6 41A | 03A | 01A | 09A | 14A | 11A | 031A
Annual blue- 28B 12B 6.0 5.0 5.7 30B | 1.8B | 236B | 84B | 91B |21.7B | 049B
grass (AB)
N-0, 36b 3.4 6.0 | 24d 26¢ 19¢ 0.7 15.1 4.9 5.7 11a | -017d
N-low | 55a 4.3 6.0 | 45¢c 63b | 43a 0.9 5.6 4.4 45 0.6a | 0.36¢
N-norm 55a 3.8 6.0 6.1b 6.9 a 4.1 ab 1.4 14.6 4.7 4.9 154b | 0.62b
N-high | 56a 3.5 60 | 73a 69a | 38b 1.2 12.0 4.6 6.0 | 286c | 0.78a
CB | N-0, 6.0 6.0 6.0 2.8 2.8 16 0.1 0.3 15 2.3 1.1 017
N- low 7.8 6.8 6.0 4.5 5.8 4.0 0.5 0.0 0.9 1.0 0.5 0.27
N-norm | 7.8 6.4 6.0 6.3 7.0 5.4 0.3 0.0 0.7 0.9 0.7 0.50
N- high 7.8 5.9 6.0 7.3 7.1 5.3 0.1 0.0 0.6 16 23 0.64
AB N-0, 1.1 0.8 6.0 2.1 25 2.3 1.3 30.0 8.3 9.0 1.1 -0.16
N- low 3.3 1.8 6.0 4.5 6.8 4.6 1.3 11.3 8.0 8.1 0.8 0.46
N-norm | 3.3 1.3 6.0 5.9 6.8 2.9 2.5 29.3 8.8 9.0 300 | 075
N- high 3.4 1.1 6.0 7.4 6.8 2.3 2.3 24.0 8.5 105 | 55.0 | 0.93
P spp <0001 | <0001 - 0223 | 0816 | <0007 | <0001 | <0001 | <0001 | <0001 | <0001 | <.0001
P fert <0001 | 0.138 - | <0001 | <0001 | <0007 | 0.205 | 0.065 | 0.994 | 0.824 |<.0001 | <.0001
f ;‘;f 0.746 | 0.926 - 0423 | 0114 | <0001 | 0.097 | 0071 | 0.974 | 0.921 | <0001 | <0.001

* The same letter indicates no differences between the species or among the N-rates within the same date based on Fisher LSD at 5% probability level.
LSDs for significant interactions were not calculated.

Tab. 1: Effect of N-rate from September to November 2014 on growth rate, microdochium patch and quality of annual bluegrass and
creeping bentgrass golf green.
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Figure 1: Effect of late N-fertilization from September to November 2014 on microdochium
patch and spring performance of annual bluegrass and creeping bentgrass golf green on

16 March 2015.

lected from a 50-yr-old green at Bor-
regaard GC, SE Norway, and distribut-
ed at a rate of 1.7 kg m™. For grow-in
from June to September the green was
fertilized weekly with a balanced fer-
tilizer and received totally 15 g N m2.
The green was mowed three times
per week with a walk behind mower
at 7 mm in July and August, 5 mm in
September and 6 mm in October and
November 2014. Pure silica sand top-
dressing with was applied every two
weeks from June to October at a total
rate of 10 kg m2. The green was irri-
gated 4-5 mm after fertilization and to
field capacity when the soil water con-
tent in the upper 12 cm was less than
12 % by volume. In the winter 2014-15
the green was covered with snow for
7, 23 and 5 consecutive days in the
period from 24 Dec. 2014 to 29 Mar.
2015, and monthly air temperature in
this period was in average 3 °C warmer
than 30-yr normal. No fungicides were
applied.

Factor 2 consisted of four N-rates: no,
low, normal and high N, which were
applied weekly from 8 Sep. to 24 Nov.
2014 at linearly decreasing rates. The
total N inputs were 0, 2.8, 5.6 and

Photo: Agnar Kvalbein.

8.4 N m?2, respectively. Other nutri-
ent were applied to all plots at rates
giving a N:P:K:Mg:Ca:S:Fe:Mn:ratio
of 100:13:64:7:8:12:0.9:0.36 at the
highest N rate'?. Visual turf quality
was registered in October 2014 and
in March 2015 using a scale from 1
(uneven and very bad turf) to 9 (even
and very good turf) with an accepta-
bility level of 5. Color was assessed
three times in autumn and once in
April 2015 using scale from 1 (poorest)
to 9 (most fresh/intense). Percentage
plot area covered with microdochi-
um patch was recorded monthly from
September to December 2014 and
in April 2015. Turfgrass height was
measured weekly prior to the mowing
from 15 Sep. to 24 Nov. using a Turf-
check® device (Check Signature Inc,
Minneapolis). Daily height growth was
calculated as the mean of three read-
ings per plot minus the mowers’ set-
ting divided on the number of the days
since last mowing and averaged over
11 measurements. The data were ana-
lysed using the SAS procedure PROC
ANOVA (SAS Institute, version 9.4).
Fisher’'s LSD at P<0.05 was used to
identify significant differences among
treatments.

Results and discussion

Increasing N rate in autumn stimulated
growth; more in annual bluegrass than
in creeping bentgrass (Table 1). The
highest N rate in autumn increased mi-
crodochium patch in spring by 2 times
in creeping bentgrass and 50 times in
annual bluegrass as compared with no
N. Annual bluegrass suffered from a
severe attack of microdochium patch
even at the normal N rate (Table 1 and
Figure 2). N-applications at low rate in
autumn did not result in severe micro-
dochium patch in either annual blue-
grass or crepping bentgrass as also
shown by Mattox et al.8. Both annual
bluegrass and creeping bentgrass
benefited from N-low treatment in the
form of better colour and better turf
quality as compared with N-O treat-
ment. Turfgrass freezing tolerance and
N-leakage must also be considered
before a giving a final recommendation
for N-rates in autumn on Nordic golf
greens. These data were collected1
and will be presented in a full paper
later.
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