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Drought damage to pole-stage Sitka in NE Scotland
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Summary

In Moy 2004, extensive damage was reported on pele stage
and older Sdtka spruce alomg the Dee valley in north-cast
Sogtlancl, Three altected sites were pssessed in detarl between
20614 mndd 2006 1o determine the cawse of damage and monitos
iy cevelopment. Dead rees wnded W be grouped, and by
ks mwsrladily aver: iy mernss the thres siles
"..i_'\_-'l'l'll'lll.'ll'fl:i' O SRy
top dichack, resinosis, and the lermation of elongated lesions
o slems whes. An unidentified species of Phomapsis

trees incloded varving degroes of

Intreduction

Sitka spruce [Mieas sitchrensis [ Bong |;.u| ¥ 15 the most -.'-.'in:lu'!:.-'
prown tree species in Scotland, cccupying 520,000 Jea in 1905,
oqual to 4T % of the total woodland area of Scotlamd [ Forestry
Commmesseon 202, Mative b0 dhe Pacific north-west of Morth
America, the nniural range of Sitka spruce is resticied w a
namow, coastal belt witly a hamid, oceanic clioste ancd 1006
o FA00 mm anmsl minfll (Lings 98T ‘an"\cwlrnu,,_:ll.-
FE000 he: have been planted in the welter wester part of
Sopiland {Foresie LRI TH P b, &), bl it s alse
srovwn im the ¢ .Ir.'.l ared enstern regions of Scottamd, cove ing
|1|'|||'-sc||11 |1|,"'-. 300 kn (F 15{1_"'-I,|"L'I' antTission |57 19,
2004, The p it rates of Batka apruce in Scotlind wen:
particu bl 1t ang 1N, with 425,000 hn
planted during this penod (Forestry Comunission 2002). As a
result, i |u{;_ artion of the eur Sitkea SPrESe crig n
Scetlandd comprises frees al the pole siage or ofder

Sitka spruce grows on a wide range of soila snd has
generally grown well in Britain, bat i 15 betier suited 1o moist,
well draned smals than W doer siles where it does oot thrve
(Lines 1987}, In the UK, Sitko spruce s subjeet to mool aitack
by the fungus, Heern w (Fr) Brefl
linlear damage co spruce sphid (Kl
abietimmm [Walke Ulh-:mm Sitka spruce hos relatively
few health problems 5 caused by other living agenis [Ciregory
anel Red Bern 19571, Histone: '|II:. the bulk of arted injuries i
Hitka spruce in the UK have been due to fros killing buds aml
young shots, which has occurred quite freguently on s
species i northem Brtin (Gregory and Redfeorn 1987)

T Pay 2004, 2 report was received of needle yellowding and
o polde stage Sitka aprice m e Deeside Wl thi
Cirmmpian  region in porths-east Scotlomd,  Dan ge Wwis
nbserved nt seatfercd sites, mastly between Aboyne and
Peterculter, bui cxtending morthwards towands  Kemnoy
(Figure 1L 10 wis reporied 10 he quite sewere, with entire
Cronws cled on individual mees. Similar damage was
ohaerved on pole stage Morway sproce (Pices abies L) in this
sane aren, The sevenlty and extent of damige was guils
unprecedented for Sitka spruce in Britain, The previous vear,
2003, had been exceptiomally dry and wasm across much of
wisdern and central Europe (Rehetex of ol HE6), with drowghi
conclitions prevailing in mamy parts of the UK over a period of
several months, Drought durcing 2003 was therefore suspecled
1o he o pessible ca

Thix naner describes investisatioms undertaken dourine 2004

=
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Recorded instances in UK

« Majority of records relate to Picea spp. & Abies
spp. - Sitka spruce, Norway spruce, Grand fir,
Noble fir.

* (Western hemlock, Douglas fir, Japanese larch
and European larch have occasionally been
affected)

« Associated with past major droughts in 1947,
1976, 1983, 2003.

* Evidence from A. procera for stem cracking in
drought years as far back as 1899.
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Nature of drought cracks

e Cracks can be visible externally or confined
within the stem - often within particular annual
rings.
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Nature of drought cracks

e Cracks can be visible externally or confined
within the stem - often within particular annual
rings.

 The wood which is affected usually has a poor

structure, with large annual increments of low
density and with poorly developed latewood.

* Hypothesised that withdrawal of water from the
stem and associated tissue shrinkage cannot be
accommodated by wood of this type, which
splits due to tension within the stem.
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The length of cracks
varies from about a
foot to several feet and
they often terminate at
branch insertions.

The wood anatomy at
these points probably
prevents the cracks
from propagating
further.
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Site conditions associated with cracking

« Cracking is clearly associated with a restricted
water supply to the trees but what conditions
allow a crop to grow well for the majority of the
time and suffer a damaging water deficit in
times of drought?

* |n western areas, cracking generally occurs on
sites with freely draining subsoils where
prolonged dry periods result in drying of the
entire soll profile.
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Site conditions associated with cracking

e |n eastern areas, cracking usually occurs on
sites with impeded drainage where surface
water Is available in the upper soll horizons
under normal weather conditions. Rooting depth
IS restricted on such sites and trees are
therefore extremely vulnerable to variations in
water availabllity.
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Cracking & mortality of spruce on Deeside
following drought in 2003

e Reports of browning and mortality of pole-stage
& older spruce were received by DDAS in May
2004.

* Most severe damage occurred in the area
between Aboyne and Peterculter, and as far
north as Kemnay.

* General observations made at 11 sites in July
2004 and detailed studies carried out at 3 of
these In late 2004, 2005 and 2006.

© Crown copyright www.forestresearch.gov.uk




© Crown copyright www.forestresearch.gov.uk



www.forestresearch.gov.uk

© Crown copyright




q Forest Research

Lesions centred on branch insertion points
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Cracking & mortality of spruce on Deeside
following drought in 2003
* Average mortality of ~20% across 3 sites.

e Areas within sites where 60-70% of trees
recently dead.

Percentage of trees with each damage variable

Percentage of Sitka spruce trees with mortality, resinosis, open stem cracks and lesions at the three sites
surveyed in June 2006 (n = sample size)

Site 1 (n=100) Site 2 (n=100) Site 3 (n=220)
Mortality 14 18 27
Resinosis 44 25 23
Open stem cracks 14 4 11
Lesions 1 0 23 _
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Cracking & mortality of spruce on Deeside
following drought in 2003

 Few pests or pathogens cause damage to Sitka
spruce in the UK - occasional mortality due to
attack by Armillaria ostoyae occurs in young crops
but not in older stands.

 Here, only older (30-40 yo) trees were affected and
detailed examination did not reveal any evidence of
attack by pests or pathogens with the exception of
occasional infection by Heterobasidion.

e Site characteristics were those identified above as
being conducive to drought crack.
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Rainfall in Aberdeenshire in 2003 compared with
long-term average
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Soil moisture deficits in the affected area for the
period 2002-2004
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Implications for use of Sitka spruce

* Average annual rainfall in the areas affected was
less than threshold for SS of 1000mm per annum
recommended by Macdonald (1979).

« Although reasonable growth of SS may be obtained
In areas receiving as little as 700-800mm rainfall
per annum (Jarvis & Mullins, 1987), this would
require consistent availability of moisture.

o Patterns of precipitation as well as annual totals
need to be considered - sites where SS is grown on
solls with impeded drainage are likely to be more
vulnerable to damage under the “wet winter” / “dry
summer” regimes predicted by climate models.
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 Macdonald, JAB (1979). Norway or Sitka spruce?
Forestry 40, 129-138.

o Jarvis, NJ & Mullins, CE (1987). Modelling the
effects of drought on the growth of Sitka spruce In
Britain. Forestry 60, 13-30.
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