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9 year old restock Sitka spruce at Ae in 2005




Final protocol (Nisbet, 2007)

The guidance Is
largely based on
expert judgement
of the scientific
Issues informed by
practical
experience of
managing forest
solls.

Brash baling




Uncertainties remain about the long-term sustainability
of brash removal on certain soil types, both in terms of
soll fertility and acidification.

Work is required to improve the critical load and nutrient

budget assessments to clarify the susceptibility of these
solls.

There is also a need to establish long-term monitoring
studies to demonstrate that the proposed categorisation
system is fit for purpose.




Risk category

Best Practice Measures to Control Risk

Low

Mormal good practice

Medium

Erash baling and brash remaoval should be limited to largely
needle-free brash {<20% needles remaining), except on
groundwater gley sails, where fresh brash can be remowed.
Erash remaowval should be restricted to dry periods unless it
involves secondary extraction, which can be done inwet
periods. Sufficient quantities of brash need to be retained on
site and on extraction routes to protect soils from machine
trafficking.

Femaoval of brash unlikely to be sustainable and should
generally be avoided. Could be considered if nutrients andfor
base cations are replaced via application of fertiliser,
limestone or wood ash (none needed on Junous peats), and
sufficient brash of adequate strength is retained to protect
s0lls from machine trafficking.

A traffic light system to guide brash harvesting decisions on a
range of forest soils in Britain
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Soil type Peaty ironpan Peaty gley  Podzolic ironpan
Ecological Site Classification Poor Poor Very poor
Yield Class 20 14 10

Year of clearfell Winter 1995/1996 Autumn 1991 Winter 1996/1997

Restock species Sitka spruce Sitka spruce Sitka spruce

Year of replanting June 1996 May 1992 April 1998

Nisbet (2007) Combined Factor

*My estimate as this particular soil type is not individually categorised in protool




Ground Soil Combined
50“ QFGUP 50“ WPE damage Soil fertlllty Acidity Factors

Kielder

Distribution of soil types by ground damage, soll fertility,
soll acidity and combined pressure risk categories.




Treatment

Brash removed
Brash retained
Brash removed, NPK every 3 years
BF Brash retained, NPK every 3 years
OH Brash removed, weed free site (herbicide)
BH Brash retained, weed free site (herbicide)
OHF Brash removed, NPK every 3 years, weed free site (herbicide)

BHF Brash retained, NPK every 3 years, weed free site (herbicide)

10 m x 10 m experimental plots within 20 m x 20 m working plots
n = 3 per treatment, per site
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Ae Kielder Teindland

Fertiliser increased ground vegetation at Teindland
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Ae Kielder Teindland

Fertiliser increased ground vegetation N content at Ae and Teindland
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Ae Kielder Teindland

Fertiliser increased foliar N at Kielder and Teindland
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Ae Kielder Teindland

Height reduced by whole-tree harvesting at Ae and Teindland
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Ae Kielder Teindland

Diameter reduced by whole-tree harvesting at Kielder and Teindland




Fertiliser increased ground vegetation at Teindland

Fertiliser increased ground vegetation N content at Ae and Teindland

Fertiliser increased foliar N at Kielder and Teindland

Height reduced by whole-tree harvesting at Ae

Diameter reduced by whole-tree harvesting at Kielder

Height & diameter reduced by whole-tree harvesting at Teindland




= CH/WTH*100

12% greater 13% greater
diameter diameter*

15% greater 12% greater
height* height

*Statistically significant differences




Figure 1Sitka spruce growih 10 yaars after whole-irae harvesting at Figure 2 Sitka spruce growth 10 years after whole-tree harvesting af
Maoray, brash removed and no feriliser applied: reduced growth. Maray, brash retained and ferfiliser applied: increased growth VW THF

WTH can reduce growth of Sitka spruce in upland Britain
Brash retention and/or fertilisation have positive effects on growth

Current expert guidance (Nisbet, 2007) is fit for purpose
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