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Abstract: Terrestrial ecosystems contain large amounts of carbon (C) and have the potential to significantly
increase atmospheric carbon dioxide (@oncentrations. Peatlands are particularly important for C storage,
although little is known about the effects of anthropogenic activities on C balance in these ecosystems. Sheep-
grazing and rotational burning are widely practised on blanket peat moorlands in the United Kingdom. The
effects of these activities on C sequestration in peat has been investigated with a long-term randomized block
experiment with treatments: (a) grazédunburnt; (b) grazed- burnt every ten years; (¢) ungrazedunburnt.

C accumulation under these treatments was compared by identifying a chronologically synchronous horizon
within the peat common to all treatment plots. This fixed point was defined by the ‘take-off’ in concentration

of spheroidal carbonaceous particles and was supported by the record of charcoal fragments. There was no
significant difference in recent C accumulation rates between lightly grazed and ungrazed plots. In contrast,

A
HOLOCENE after 30 years there was significantly less C stored in the blanket peat in plots which had been burned every
RESEARCH ten years. The results indicate that light sheep-grazing at this site did not affect rates of C accumulation in
PAPER blanket peat, but decadal burning of moorland reduced C sequestration.

Key words: Carbon storage, charcoal, moorland management, peat accumulation, spheroidal carbonaceous
particles, SCP.

Introduction Britain, nearly half of all soil C is contained within Scottish blan-
ket peats (Milne and Brown, 1997).
Terrestrial ecosystems contain three times more carbon (C) than While peatlands have been exploited for fuel, grazing, horticul-
the atmosphere (Schimel, 1995) and play an important role in reg- ture and afforestation by human societies, there have been few
ulating the atmospheric concentration of greenhouse gasesattempts to investigate the effect of these activities on peatland C
(Me||||0 et al., 1996), particu|ar|y carbon dioxide ((:Z‘pThere balance, although drainage and mining for fuel and horticultural
is concern that anthropogenic disturbance of these ecosystems i¢/S€ is believed to have greatly depleted peatland C stores (Immirzi
depleting terrestrial C stores and causing a net transfer of C to €t al., 1992).
the atmosphere (Houghton, 1995), thereby augmenting industrial N the current study, a randomized block experiment set up by
sources of CQ and perhaps Contributing to climate Change Dr R.J. Elliot in 1954 at Hard Hill, Moor House National Nature
(Kattenberget al., 1996). For example, deforestation of tropical Reserve (NNR), was used to determine whether sheep grazing and
rainforests is estimated to be transferring..6 Gt C annually to ~ burning of moorland every ten years influenced C accumulation
the atmosphere (Schimel, 1995). In peats.
Little is known about the effects of anthropogenic activities on
peatland C balance despite the large amounts of C known to be .
stored in these ecosystems: northern peatlands contain one ftiiaterials and methods
(Gorham, 1991) of the global terrestrial C store and approximately
the same amount of C as the atmosphere (Clymo, 1996). In GreatSite description
Moor House NNR is located in the northern Pennine hills of

* Address for correspondence: Dr M.H. Garnett, NERC Radiocarbon Lab, Scottish England (Figure 1). The experiment on Hard Hill was originally
Enterprise Technology Park, Rankine Avenue, East Kilbride G75 0QF, UK. established to investigate the effects of grazing and rotational
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. Table 2 Experimental layout of the Hard Hill plots used in the present
MOOR HOUSE NATIONAL NATURE RESERVE 7 / study, showing treatment reference codes
"”) p \ Block Burning treatment Grazing treatment Reference code
A Burnt 1954 and every  Grazed AIGB
ten years
A Burnt 1954 only Grazed AIG
A Burnt 1954 only Ungrazed AU
B Burnt 1954 and every  Grazed B/GB
ten years
B Burnt 1954 only Grazed B/G
‘ B Burnt 1954 only Ungrazed B/U
Figure 1 Location of Hard Hill experimental plots within Moor House C Burnt 1954 and every  Grazed C/GB
National Nature Reserve and Great Britain. ten years
C Burnt 1954 only Grazed CIG
) o ) ) ) Burnt 1954 only Ungrazed C/lU
Table 1 Site characteristics of the Hard Hill experimental plots (climate
data from Heal and Smith, 1978) D Burnt 1954 and every  Grazed D/GB
ten years
Hard Hill plots D Burnt 1954 only Grazed DIG
D Burnt 1954 only Ungrazed D/U
Grid references:
Block A NY 743330
Block B NY 740330
Block C NY 736330 dug out using a spade, placed in labelled plastic bags and sealed.
Block D NY 738331 The base of all cores was above the water table and the aspect,
slope, vegetation composition and total depth of peat were
Altitude (m) 600-630 recorded for each coring location.
Mean annual temperaturéQ) 5.1
Mean annual ra_lnfall (mm) 1900 i Determination of carbon content
Original vegetation Calluneto-Eriophoretum On returning to the laboratory, each core was stored in a refriger-
Soil type Blanket bog (1-2 m thick) !

ated room (c4°C) until analysed. The cores were extracted, one
centimetre at a time, by gently forcing the core vertically out of
the plastic tubing using a wooden piston. One-centimetre thick
burning on blanket bog vegetation. The experimental design is horizontal sections were taken using a sharp knife, weighed fresh
factorial and consists of three different burning treatments (burnt and then wrapped in aluminium foil. A subsample of approxi-
every ten years, burnt every 20 years, not burtivo grazing mately 20-40 g was removed from each section to determine
treatments (grazed and ungrazed); thus, there are six differentmoisture content. This subsample was weighed while fresh, oven-
treatment plots in each experimental block (grazed and ungrazeddried (105C) for 24 hours, cooled in a desiccator and weighed
versions of each burning treatment). Each of the six treatment again to determine the moisture content. The subsample was taken
plots is replicated in a random pattern in four blocks which are to be representative of the whole section, and, therefore, the total
all located on a uniform and generally uneroded gentle slope to dry mass of the complete sectioB,) could be calculated using:
the southeast of the summit of Hard Hill.

The entire study area was burned prior to the construction of Dy = W, x (100-%M)/100
the experimental blocks in 1954. The method of burning used is where %M was the moisture content of the sub-sample removed
similar to traditional moorland burning (Hobbs and Gimingham, from a section with total wet weightV;.

1987). Characteristics of the site and location of the experimental The C concentration of peat was assumed to be 50% dry mass
blocks are shown in Table 1. since this has frequently been reported for peat elsewhere (e.g.,

In the present study, two burning treatments have been sampledHeal and Smith, 1978; Allen, 1989; Immirei al., 1992).
to investigate the effects of rotational burning: the ten-year
rotation and the unburnt plots. Both plots were grazed. Addition- Chronological marker
ally, to investigate the effects of grazing, samples were also col- The effects of the treatments on C accumulation were assessed
lected from ungrazed plots which also had not been burnt; thus aby quantifying the C contained above a layer which was chrono-
total of three treatments in each experimental block were sampledlogically synchronous across all cores. This layer had to have been
(ten-year burn and grazed, unburnt and grazed, unburnt andformed before the start of the experiment and, to allow small
ungrazed). All four experimental blocks were investigated and a changes in C accumulation caused by the treatments to be ident-
key to the samples is provided in Table 2, showing the reference ified, the amount of C above the ‘fixed point’ and below the start
code describing the experimental blocks (A-D) and treatments of the experiment had to be small to reduce natural variability in

(G =grazed; U= ungrazed; B=burnt every ten years). C accumulation.
Radiocarbon methods are most frequently used to date peat pro-
Sampling procedure files; however, they are problematic in dating recently formed

Short peat cores were extracted from the central part of the threepeats, and were therefore not used in the present study (Tolonen
treatment plots in each of the four blocks in September 1997 by et al., 1993). There were several other candidate chronological
gently pushing plastic tubes (diameter 10 cm and depth 21 cm) markers which had potential as fixed points in the present study
into the peat surface, after first carefully incising an outline of the although the record of spheroidal carbonaceous particles (SCPs)
cores through the top 10 cm of peat with a knife. The cores were preserved within peat profiles offered greatest potential since these
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particles can be rapidly analysed at low cost. The particles are experimental block being represented on a separate chart. The
mainly formed from oil and coal combustion and records of their values for SCPs ranged from less than 50 at the base of the cores
deposition follow the historical fuel consumption of the area to greater than 1000. The ‘take-off was generally at a greater
where the particles were deposited (Wik and Renberg, 1996). depth for the unburnt treatments (G and U) than the treatment
Therefore, a rapid increase in SCP concentrations in surface lakebeing burnt every ten years (GB; Figure 2). In three of the blocks
sediments and stratified peat profiles reflects industrialization andthe unburnt ‘take-offs’ centre around a depth of 8-12 cm, though
the increase in fuel consumption in a region. Although the precise in block D all treatments showed ‘take-offs’ nearer the surface.
date of this ‘take-off’ varies between regions due to differences  Although the SCP ‘take-off' is believed to reflect the increasing
in industrialization (Wik and Renberg, 1996), all the Hard Hill deposition of SCPs caused by industrialization, there are other

experimental plots are located within a very small ared knv) factors which affect concentrations, such as rates of peat accumu-
and it can be assumed that each received the same historical loadation and compaction (Clymet al., 1990). Although variations
of SCP deposition. in compaction will have influenced the profiles of SCPs in the

To determine the industrial ‘take-off’ in deposition of SCPs, cores, most of the ‘take-offs’ are located in the middle part of the
samples were initially selected at intervals of 4 cm down the pro- cores where compaction during coring and extraction is con-
file of each core. The SCP concentration of these ‘range-finder’ sidered small. Since the basal layer of the peat in the cores had
samples was determined and then a second batch of samples aSCP counts of less than 20-30 and the ‘take-off’ appeared to be
1 cm intervals selected by choosing the part of the profile which signalled by SCP counts exceeding 100, a compaction equivalent
was expected, based on the ‘range-finders’, to contain the SCPto squashing 4 cm of peat into 1 cm would have been required to
‘take-off". cause an apparent SCP ‘take-off'. The degree of compaction dur-

The method used to quantify the SCPs in each sample wasing coring and core extraction was considerably lower than this
based on Rhodes (1998): A sample of air-dried peat (0.2 g) wasand was confined to the surface layers of peat.
placed in a 250 cfconical flask and 20 cfnof distilled water Similarly, the rate of peat accumulation would have needed to
added. The solution was covered and left for 24 hours to allow have been reduced by at least a quarter to produce the concen-
the peat to rehydrate and then 20°%caf 6% hydrogen peroxide  trations of SCPs which could have been misinterpreted as an
was added to the solution, which was again covered and placedindustrial ‘take-off’. There is no stratigraphical evidence to sug-
in an oven at 50C for 48 hours. The solution was filtered through gest that the peat accumulation rate had changed rapidly at the
a Whatman Number 1 filter paper, the filter paper contents same time as the SCP ‘take-offs’, as indicated by distinct layers
retained and the liquid discarded. The filtrate was carefully of increased humification or changes in plant species composition
washed into a 9 cm diameter plastic petri-dish using distilled of the peat. Furthermore, the experimental plots were situated on
water and returned to the oven (&) to evaporate the excess uniform slopes and some distance away from any areas of peat
liquid. Another 20 cr of 6% hydrogen peroxide was then added erosion which could have been responsible for a rapid reduction
and the lid placed on the petri-dish and replaced in the oven atin peat accumulation (through alteration of hydrological
50°C for 48 hours. The lid to the petri-dish was then removed conditions). The SCP concentrations below the ‘take-off’ in each
allowing the liquid to evaporate after which it was ready to count peat core were also relatively constant, with counts of typically
using a stereo microscope (Wild M3Z, Heerbrugg, Switzerland) 0-30. In several cores, concentrations within this range existed
at x40 magnification. over a large depth interval (e.g., from 6-10 cm and the base of

Eight transects, covering more than half the petri-dish area, the cores). The rate of peat accumulation over this depth is likely
were scanned and the total number of identifiable SCPs counted;to have fluctuated with variations in the factors affecting peat
it was found from a preliminary investigation that the total amount accumulation (e.g., small changes in climate), but the relatively
of SCPs in samples could be accurately estimated by scanningconstant concentrations of SCPs suggest that changes in peat

these eight transects. accumulation did not have a major affect on the SCP concen-
The SCP ‘take-off’ is usually estimated simply from the trend trations.
in SCP concentration in a profile (Ros¢ al., 1995). However, The reliability of the profiles of SCP concentration also depends

in the present study the depth where the concentration first on the accuracy of the method used to quantify SCPs. Rhodes
exceeded 100 SCPs was used to provide a more objective defi(1998) undertook a thorough test of the method using charcoal
nition for the ‘take-off'. particles of a similar size to SCPs, and showed that very few
Since the dates of experimental burns at the Hard Hill site were particles were lost during preparation. Since the inorganic compo-
known it was suspected that the record of charcoal fragments pre-nent of the peat samples was very low and almost all the organic
served in the peat profiles may provide additional chronological component had been bleached by hydrogen peroxide, the vast
information. Quantification of charcoal fragments was therefore majority of SCPs in the petri-dish samples were clearly visible
undertaken for all profiles from blocks A and B, preparing the and easily counted.
samples as for SCP counting (Rhodes, 1998). Charcoal fragments Clymo and Mackay (1987) have shown that vertical movement
were counted atx40 magnification along 16 transects, rep- of pollen grains may occur in the surface layers of peat and since
resenting half of the petri-dish area. They were measured using aSCPs are of a similar size (e.g., 10-5) it is possible that some
10x10 square grid graticule and grouped into three size classesmovement of SCPs may have occurred in the profiles. Clymo and

(125-250um, 250-50Qum and>500 um). Mackay (1987) observed an average movement of pollen in cylin-
. ders of Sphagnumof 1.5 cm, although even if this movement
Statistical analyses occurred in SCPs it may not affect the present results since it

The mass of C contained above the SCP ‘take-off' in each core ¢oyig have occurred equally in all cores. Furthermore, although

was calculated and an analysis of variance (ANOVA) performed the pulk density of the peat profiles was not accurately measured
to establish whether there were significant treatment effects. Thejn the present study (see below) it was considered to be much

ANOVA was undertaken using MINITAB version 10.2. greater than the packeBphagnuncylinders used in the experi-
ments of Clymo and Mackay (1987), which would be expected
Results to further inhibit movement of particles. More recently, Punning

and Alliksaar (1997) have investigated the trapping of similar par-
The profiles of SCP concentration for each peat core are shownticles to SCPs in the surface &phagnunpeats and concluded
in Figure 2. The figure is divided into four charts with each that very litle movement of fly-ash particles occurred.
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Figure 2 Profiles of spheroidal carbonaceous particle (SCP) counts for each treatment and each block. Blocks are represented as A, B, C and D. The
treatments are: G grazed+ unburnt (open circles); GB grazed+ burnt every ten years (open squares); Ungrazed+ unburnt (filled triangles). Dashed
vertical line indicates the threshold concentration of 100 SCPs.
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The profiles of charcoal concentration are shown in Figure 3 Discussion
and provide chronological information which supports the SCP
records. In the plots which have not been burnt since 1954 Effect of sheep-grazing on carbon accumulation in
(treatments G and U) there is a peak in charcoal concentrationblanket bog
just above the SCP ‘take-off’. Due to the high concentrations There are several potential mechanisms whereby sheep-grazing
of large charcoal particles at this depth, the charcoal must rep- may modify rates of peat accumulation and C sequestration. Graz-
resent a very local fire as large particles are known to be ing may directly reduce C inputs from plant litter (due to removal
deposited very close to the burn (Rhodes, 1996). Therefore, weby grazing) or indirectly by influencing rates of primary pro-
consider that these charcoal peaks represent the most recentluction and decomposition. Additionally, trampling by sheep may
known burn on the plots in 1954; charcoal concentrations cause hydrological changes to surface peats since these have low
above this depth were much lower and, where present, prob- density and are easily compressed (Clymo, 1983); peat accumu-
ably represent the burning of the adjacent burnt (GB) plots. lation is strongly influenced by hydrological conditions (Clymo,
The charcoal records lend support to the SCP profile since the1984) and any disruption of surface hydrology caused by tram-
AD 1940-1950 ‘take-off’ in SCPs, dated in nearby lake sedi- pling may affect C accumulation.
ments (Roseet al, 1995), occurs, as would be expected, The mean mass of C above the SCP ‘take-off' in the grazed
slightly below the charcoal peak in the peat profiles. treatment (G) was 5.4 0.6 kg n12 (SE), whereas the ungrazed

The SCP ‘take-off’ occurs at a greater depth relative to the treatment (U) contained 46 0.4 kg ni2 Although the grazed
peak in charcoal concentrations in the burnt plots (GB) than treatment suggested a greater amount of C, the results of the
in the plots burnt in 1954 only. However, because charcoal ANOVA showed this difference was not significant. Conse-
concentrations peak near the surface of the burnt profiles, it quently, after over 30 years of different management, there was
suggests that very little peat accumulation has occurred on theno detectable difference in the C accumulated under the separ-
plots burnt every ten years since 1954. Consequently, it may ate treatments.
be that the distance between the SCP ‘take-off and the peak The results are not surprising since the density of sheep at this
in charcoal is greater in the burnt plots because compaction of site was very low (0.02-0.2 sheep aSmith and Forrest, 1978)
the profiles, caused by peat accumulation, has been lower. ~ and no significant effect of sheep-grazing had been found on the

Accurate estimates of bulk density could not be determined above-ground biomass of blanket bog vegetation at Moor House
due to slight compression of the peat during coring and sec- under this stocking density (Smith and Forrest, 1978). Although
tioning, and therefore profiles of bulk density have not been Taylor and Marks (1971) found that grazing did reduce the above-
presented. Furthermore, measurement of peat bulk densityground biomass oRubus chamaemorus, this species is a minor
requires accurate measurement of sample volume yet the errolcomponent of blanket bog vegetation (Forrest and Smith, 1975),
associated with slicing the cores was10%. However, these ~ decomposes rapidly (Lattet al., 1998), and does not contribute
uncertainties do not affect the values of C stored above the SCPVeTy much to peat accumulation.

‘take-off’ and, hence, the conclusions regarding the effects of
the treatments on C accumulation.

Table 3 shows the estimated depths of the SCP ‘take-offs’
derived from Figure 2, and the amount of C contained in the
peat above this layer. |f|gure 4,d|Sp|ayS the mean valges of Cvulgaris) which provide suitable conditions for red grouse (Hobbs
stored above the SCP ‘take-off’ for each treatment, being cal- - T :

. and Gimingham, 1987). Regular burning is also believed to
culated as the average from each experimental block. The C.

stored above the SCP ‘take-off’ layer in the unburnt plots was improve the grazing value of .heather. moorland' for_sheep,
o . . although Hobbs (1984) has questioned this assumption. Few stud-
not significantly different under the two grazing treatments

ies have investigated the impact of rotational burning on blanket

(G=54= 0.(.3.kg c nTZU =4.6x0.4kg C n?), yet., under bogs (Hobbs, 1384), althoung)m results obtained from gexperimental
grazzlad COI’]d!tIOﬂS, significantly more C was cqntamed above g dies at Moor House indicate that this practice caused major
the ‘take-off’ when th2e plots were not rotazltlonally burnt changes in the species composition of plant communities (Hobbs,
(GB_= 3.1= 0'4_ kgCm*G=54=06 kg_C m? P <0.02). 1984). In addition to direct release of G@b the atmosphere,

Differences in the amount of C contained above the SCP ,,ning may affect plant productivity and alter hydrological con-
‘take-off” will have occurred as a result both of treatments and jions in peats which may consequently affect C accumulation.
natural variability in peat accumulation. That the sites have o impact of fire on C accumulation in peatlands is poorly
historically accumulated peat at different rates (at least in terms ,4qerstood (Gorham, 1991) yet fire occurs naturally (e.g., light-
of height increment) is evident since measurement of the peatning strikes; Kuhry, 1994), accidentally (e.g., in recreational
depth at each coring location showed total peat depth rangedgyeas: see Phillipst al., 1981) and as a management tool on peat-
from 1m to 2m (Figure 5). However, although peat depth |angs (Hobbs, 1984). It is of interest that increased fires are
varied considerably between different blocks, there were pre- expected with global warming (Overpeek al., 1990; Gorham,
dominantly only small differences in total peat depth within 1991) which would provide a positive feedback to warming
the same block under the different treatment plots (Figure 5). through increased release of the large amounts of C contained
Therefore, the past peat accumulation within separate blocksjn peats.
seems to have been very similar across the site. Furthermore, The results of the present investigation may be useful in
there was no correlation between the depth of the SCP ‘take- assessing the impact of natural and accidental fires on C accumu-
off’ and the total depth of peat for each sample, which would |ation in peats, although there are important differences between
have suggested that natural variations in sampling locations these types of fire (e.g., heather burning is only allowed between
were responsible for the different amounts of C contained October and April in England and Wales to prevent fires becom-
above the SCP ‘take-offs’. ing uncontrollable; Rowell, 1988), which may limit extrapolation

Although the ‘take-off’ was arbitrarily defined as the depth of the results.
where the count exceeded 100 SCPs, calculations based on That burning strongly affects the above-ground biomass on
other thresholds (e.g., 200 SCPs) made little difference to the blanket bog is clear since immediately after a burn there is a
overall results. reduced biomass on the peat surface. Furthermore, Allen (1964)

Effect of burning on carbon accumulation in blanket

bog

Burning is practised regularly on large areas of moorland in
upland Britain to provide uneven-aged stands of heat@ati{na
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Figure 3 Profiles of charcoal counts against depth for each treatment in blocks A and B, according to particle size. Size classes argidZ6p260
diamonds); 250-500m (closed squares);>250 um (closed triangles). Arrows indicate SCP ‘take-off’ depths.
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Table 3 Depths of the SCP ‘take-offs’ and C contained in the peat above
the ‘take-offs’, for each profile

180
Block Treatment Depth of the SCP  C in peat above 160
‘take-off' (cm) the SCP ‘take- E
off' (kg m—32) 03
20 S
A G 12 6.5 by
A GB 5 3.9 ]
A u 8 4.2 2
o]
B G 12 5.7 S
B GB 6 3.3
B U 10 5.4
C G 12 5.8
C GB 3 2.3
C U 8 5.2
Figure 5 Total depth of peat at each sampling point at the Hard Hill
D G 5 3.7 experimental plots. Blocks are represented as A, B, C and D. The treat-
D GB 4 2.7 ments are: G- grazed+ unburnt; GB= grazed+ burnt every ten years;
D U 5 3.7 U = ungrazed+ unburnt.

ten years when compared with the wunburnt treatment

o 7 (GB=3.1+ 0.4 kg m?and G=5.4= 0.6 kg nT?). These results
'E imply that this management practice contributes to anthropogenic
op 6 emissions of C@through (i) decreasing the rate of peat accumu-
& lation, (ii) stopping peat accumulation, and/or (iii) reducing C
& 5 stores by burning existing surface peat. It is not possible from
z the results of the present investigation to establish which of these
-ig 4 processes dominated at this site, because it is not possible to estab-
g lish whether peat formed before the burning treatments began has
6 3 I subsequently been burnt. However, the reduced amount of C
wn stored above the SCP ‘take-off’ and the single high peak in char-
) coal concentrations near the surface of the burnt profiles suggest
° a definite net reduction in peat accumulation caused by burning.
2 1 The main purpose of burning as a management tool is to
= improve the grazing value of moorland vegetation and, assuming
O 0 that this occurs, areas of vegetation recovering from burning will

have been favoured by sheep, and therefore, more intensively
grazed. Consequently, a large proportion of vegetation C may
have been removed from the burnt (and unenclosed) plots by
Figure 4 Mean values of C above the SCP ‘take-off' layer in peat profiles sheep, which would otherwise have contributed to new peat
under different treatments. The only significant difference was between growth. Although there was no significant effect of sheep-grazing
treatments G and GB (R 0.02). Error bars indicate standard error. The  on the blanket bog C in unburnt plots (see above), this is not
treatments are: & grazed+ unburnt; GB=grazed+ bumt every ten directly comparable because recently burned areas may have had
years; U= ungrazedt unburnt. higher grazing value than unburnt areas and probably received a
greater intensity of grazing.
conducted laboratory experiments to simulate heather burning and Since the date of the industrial SCP ‘take-off was uncertain
found that, during the burn, 61-68% of the original vegetation C (based on other studies it probably liesap 1940-1950; Rose
was transferred to the atmosphere. However, since burns rarelyet al., 1995), actual rates of C accumulation under the different
remove all former vegetation (woody material and charcoal treatments have not been determined. However, comparative esti-
frequently remain) and because the vegetation recovers rapidlymates for the average rate at which C stored above the SCP ‘take-
after the burn, and possibly at an increased rate due to the highoff’ varied across the different treatments can be made because
availability of nutrients left in the ash (Allen, 1964), it is the dates of the start of the experiment and application of treat-
unclear from the literature whether burning should increase or ments are known.
decrease the net total C storage in blanket bog. Furthermore, The experiment at Hard Hill was established in 1954 and,
fire may reduce C accumulation in blanket bogs by directly initially, the area covering all plots was burnt (Hobbs, 1984). The
burning the surface peat (e.g., Maltley al., 1990), or influ- plots were then defined and different treatments applied. Although
encing properties in the surface layers which may alter rates the experiment commenced in 1954, the burnt and unburnt treat-
of decomposition or hydrological characteristics of the peat ments have only had a different management treatment from the
(e.g., bulk density; see above and Rowell, 1988). Hobbs (1984) time of the first ten-year burn on the burnt plots (GB) in 1965
reported that burning increased the dominanc&onbdphorum (Hobbs, 1984). Thus, the differences in C above the SCP ‘take-
sp. overCalluna vulgariswhich may affect total primary pro- off’ represent the impact of burning over a period of 32 years.
ductivity and the quality of the litter produced. The difference in the amount of C above the ‘take-off’ layer in
The results of the present investigation at Hard Hill showed the different treatments is equivalent to a reduced C sequestration
that significantly P < 0.02) less C was contained above the in the burnt treatment of 73 g yr—* (calculated by dividing
SCP ‘take-off’ under the treatment which had been burnt every the difference between the mean estimates of C stored above the

G GB U
Treatment
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SCP ‘take-off by the number of years the treatments had Hobbs, R.J.1984: Length of burning rotation and community composition
differed). The results imply that if the burnt plots, and other simi- in high-level Calluna-Eriophorumbog in N England.Vegetatio 57,
larly managed blanket bogs in the United Kingdom (UK), had not 129-36. o o _
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