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1. Effects of autumn fertilization. Results from new, 
relevant experiments 

2. Mechanical autumn treatments

1. Mowing height

2. Temporary water control

3. Aeration

4. Dressing

5. Protective covers 
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Autumn fertilzation and environment

– Adaptation to plant uptake? 

– Risk for leakage of Nitrogen and other nutrients? 
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Loss of nitrogen to drain water
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9 Sep - 11 Dec 2014 8 Sept - 11 Dec 2015

Nitrogen rates
Conc. NO3-
N, mg L-1

Conc. Total-
N, mg L-1

Nitrogen 
loss in 
drainage
water, g m-2

Conc.NO3-
N, mg L-1

Conc. Total-
N, mg L-1

Nitrogen 
loss in 
drainage
water, g m-2

No N 0.169 c 0.526 c 0.332 c 1.166 b 1.322 b 0.641 b
Low N 0.341 c 0.661 c 0.418 c 1.560 b 1.690 b 0.805 b
Medium N 2.590 b 3.063 b 1.955 b 2.279 b 2.467 b 1.217 b
High N 7.204 a 8.131 a 5.127 a 6.328 a 6.453 a 3.160 a
P-value <0.001 <0.001 <0.001 0.0017 0.0019 0.0024
LSD (P<0.05) 0.453 0.555 0.3 1.86 1.885 0.974

NEWS 
from 

Autumn 
application

Main effects of nitrogen rate on the concentration of NO3-N and total N loss in 
drainage water. 
Concentrations are weighed means and losses are total for six two weeks' periods
Medium N was 12 weekly linearly decreasing rates  (0.8 to 0.1 gm-1), total 5.5 g m-1. 
Low N and high N were -/+ 50% of medium respectively total 8.4 and 2.8 g m-1.
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Precipitation at Landvik in the experiment periods

2014 2015

No N 0.210 0.463 0.302 c 0.106 c 0.092 c 0.099 c

Low N 0.194 0.32 0.756 c 0.172 c 0.115 c 0.163 c

Med N 0.234 0.376 2.080 b 1.538 b 3.188 b 3.805 b

High N 0.174 0.446 6.063 a 5.192 a 10.950 a 7.500 a

P-value ns ns <0.001 <0.001 <0.001 <0.001

LSD 
(P<0.05) - -

0.847 0.462 0.976 0.709

1.900 b 0.633 b 1.027 b 0.880 b 0.810 b 0.537 b

2.067 b 0.843 b 1.733 b 1.433 b 1.153 b 1.180 b

2.400 b 1.367 b 3.167 b 2.480 b 1.860 b 2.270 ab

3.433 a 3.433 a 14.333 a 10.067 a 8.533 a 5.700 a

0.0064 0.0022 0.0037 0.0014 0.0008 0.0500

0.696 1.051 5.654 3.259 2.509 3.653

Nitrate N concentration in drainage water 
(WHO guideline for drinking water: 50 mg nitrate /l , = 11 mg N / l.)

17 mm rain on the day of 
fertilization, and more than
40 mm the two following

days

NEWS 
from 

Autumn 
application
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Leaked N 
Average 2014 and 2015. 9 Sept – 22 Dec 

Applied N

Leaked N

NEWS 
from 

Autumn 
application

% lost of applied N         4.5                        20.0                         43.5 

Cost 1 ha 4€/kg 10% N: € 178 € 800 € 1741
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Colour and early spring growht
has been a  reason for  autumn
and winter fertilization. 

Picture Syd-Skjælland GK , 5 
March 2015. 
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Often seen more snow
mould outside green, 
most likely due to higher
mowing. 

General 
recommendations: 

Keep the mowing low
until grass stops
growing. 
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Should mowing height be increased in 
the autumn?
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We recoommend deep aeration as the last 
operation in the autumn. It will normally
improve drainage of water . 
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Installation to prevent surface water .
Conflict with shade? 
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Temporary ditches can be made
to improve surface water  runoff. 

Photo: Ole Albert Kjøsnes. 
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Autumn dressing to protect the turf?  
Only recommended if the greens are
open for winter play. 
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Photo: Jim Ross, Olds College, Canada
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Scandinavia,  February 19, 2003
Image courtesy of MODIS Rapid 
Response Project at NASA/GSFC

Miklagard GC

Timrå GC

Oulu GC

The experiments were
conducted at these three
locations three winters
2011-2014

Full scale experiments with water proof covers, 
three years on tree golf courses showed good
results in 7 of 9 cases.  They reduced ice
encasement.
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