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A dry matter balance is made for some Sphagrum dominated areas
of blanket bog at 575 m altitude in the Pennine hills of Britain.
Produetivity of Sphagnumin poolsisabout2.9 g dm—2 yr-1, onlawns
" about 3.4 g, dm~2 yr-Fand on hummocks about 1.8 g dm—2yr—% Mean
gas loss is about 1.5,0,9 and 1.3 g dry matter dm~%yr~1 from the
corresponding habitats, Loss in solution averages about 0.2 g
dm=2yr-1, but distinetion between hahitats is not made.

-

INTRODUCTION

The reasons for wanting to know the productivity of Sphagnum
are given in [5]. Briefly they arve :

1. Sphagnum is abundant [16] [17] especially in Northern coun-
tries. Attempts to explain rates of peat formation must use Sphagnum
produetivity estimates.

2. The strueture of the plants is unusual. It has therefore some
properfies intermediate between those of an aquatic macrophyie and
those of a microphyte.

3. Acidity in Sphagnum bogs is related to productivity [5]. In this
paper an attempt is made to produce a dry matter balance sheet for
parts of an area of bog in which Sphagnum iz the major component.

THE EXFERIMENTAL AREA

The area is in the Moor House National Nature Reserve 2°21" W,
54°46’ N, in Westmorland, Bngland, at altitude about 575 m on the
place known locally as Bumt Hill, National Grid reference NY (35)
754328. A general description of Vegetamon on the Reserve iz given by

et [8} Burnt Hill is covered by blanket bog with peat 2—3.5 m deep.

St

A vegetational survey ofthe area was made in April, 1970. “Root-

ot ed”? presence/absenee was recorded in gquare samples of side 25 cm.

The first three types have Sphagnum as dominant, but in the last it
is a lesser component (or absent). About 4 09, of the whole area is Sphag-
pum dominated (Table 1). The frequency and (where appropiate) dens-
ity of the commonest species are shown in table 2 and in figure 2. By
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July it was obvious that some species of hemicryptophytes are also com-
mon, particularly Narthecium ossifragum, Drosera rotundifolia and also
Seirpus cespitosus. Other species, uncommon but of interest, are Sphag-

my
W

Table 1

Proporiion of whele sample aren oceupled hy subjectively classilied types
oI vegetation

Type of vegetation

Proportion of area

Pool

Lawn

Hummock

General blankel bog
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Fig. 1. - Normal and in-
verse analyses of blanket
bog on Burit Hill, based
on the information statis-
ties. Qualitative data from
206 samples each 25 emx
25 e¢m, collected in April
1970, Some species, par-
ticularly Drosera rofundi-
folia. Narthecium ossifra-
gum and Seirpus cespilosus
were Imore obvious later
in the year. A monothetic
divisive method was used
(Lance and Williams, 1968).
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num fuseum, Rubus chamaemorus, and Vaceinium ozyeoceus. The vege-
bation of this area is shown on the map of [8] as Calluncto-Briophoretum,
but it is perhaps approaching their Trichophoro-Briophoretum.
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Table 2
Fregquency (F) of commonest species on the whole sample area™ -
Freguencey in (Caleulated mean
Species sguare 625 cm?|{ ° density
sample {shoots m~32)
Calluna vulgaris 0.70 18.5
Eriopherum vaginafiun 0.67
E. angustifolium - 0.62 - 15.8
Sphagnum rubellum 0.47
Erica lefraliz 0.46 9.9
Cladonia arbuscula 0.41
Sphagnum papillosum 4.35
8. cuspidatum 0.20

* Denslties {D) have been calealated from I = — o (1~¥) x  1000,625
Thiz assumes that the planis are randomly distributed, and that the condi-
tions for a Polsson distribution are satisfied, The caleulation kas onjy been
made for those species for which these assumptions are spproximately true,

WHOLE AREA .
10 Calluna vulgaris
Eriophorum vaginatum
Eriophorum  angustifolism
Sphagrnum  rubeflum
Erica tetralix
Cladonia arbuscula
Sphagnum  papiliosum

Sphagnum  cuspidatum
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Fig. 2. — Frequency of the 8 most abundant species on Burat Hill

The top block diagram shows data for the whole area, The lower three

diagrams are for those samples classificd subjectively as pool, lawn or
hummock. Arrows point towards the frequency for the whole area.

Hierarchic classifications of the vegetation, based on floristic com-

position, using normal and inverse monothetiec divisive information-analys-

et @8 [107 [11] [18] are shown in figure 1. The general blanket bog group
f A joins with B (containing Cladonia arbuscula alone) at a level not mueh
: above that of A. This may be due to a difference in shelter: C. arbus-
o cula appearing mainly amongst larger Cullune bushes. The hummock
- and Iawn Sphagrum spp. appear in group C, joined by Briophorum angus-
tifolium, Group F is a collection of species having little in common
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except their rarity (in the samples). That 8. euspidatum Joins this group
emphasizes the floristic isolation of the pools, which are almost the s0le
habitat of this Species, and which are particularly notable for the absence
of other speciés, ,

The climate of Moor House is described by [121].

In general, the climate is cool, fairly windy, fairly constantly damp,
with few dry periods of more than s week,

L

MEASUREMENTS AND METHODS

Input of dry matter to the bog ecosystem is mainly as ecarbo-
hydrate produced during the growth of the plants. Output is mainly as
gas and in runoff in solution. '

Growth and productivity of Sphagnum may be measured by two
methods (details given in [51).

1. “Cranked wire” method, A stainless steel wire, bent in two plac-
es to form a shape like that of a car starting handle, is pushed into the
bog, leaving one end projecting. This serves as a marker against which
the growth length of the plants may be measured. The mass. area %
for a unit depth of Sphagnum carpet (excluding capitnla) is also measur-
ed, and a fairly direct estimate of net productivity can be made.

2. “Capitulum correction” method. Sphagnum plants are eut to 5 cm
long, andreplaced (or trangplanted) in the bog surface. At harvest the in-
crease is removed, dried and weighed. A correction must be made for the
material originally present in the capitulum and carried into the “new
growth’ by internode elongation. Details and checks of both methods

1 are given in [5].

Organic matter in solution was measured as loss in weight on igni-
tion of filtered water samples from pools. These were collected at approx-
imately monthly intervals.

Productivity of plants other than Sphagnum was calculated from
Measurements of above-ground biomass of standing crop. The samples

EXPERIMENTS AND RESULTS

1. HEstimates of net primary production of Sphagnum rubellum were
made by the cranked wire method on hummocks and on the general
blanket bog. The Sphagnum was classified subjectively as being healthy,
moderate, or unhealthy in appearance. Criteria of both density and ecol-

e fy OUT Were uged.

This method gave mean estimates of net productivity ranging from
2.0 to 0.5 g dm~2 yp—1 (Table 3) in healthy and unhealthy sites, the ditfer-
ences between sites being significant at the P = 0.05 level. The overall
mean was (.9 g dm=2 yr~1, Table 4 shows the growth measured on three

i BEpPATAte aress of blanket bog having different histories and management.

2. Another estimate of net primary productivity of Sphagnum on
the Burnt Hill site was made in a factorial experiment using the “capit-
ulum correction” method. Plants of four species (8. cuspidatum, §. 76~
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N Table 8
Growht in lenglt in 2 years of Sphagnusn rubelhum on nummotks and general Blanket heg on Burné jiHIM

Type of site Healthy Moderate Unhealthy All

Number of wires set out 15 33 36 84

MNumber found 11 22 24 57

Mean growth {cm) 4.3(8) 1.9(3) 1.0(2) 1,94

Variance .53 0.99 1.34 1.15

net productivity (g dm~%yr~?) 2.0 0.9 0.5 0.9

* qhe Ist line shows net produetivity based on a bulk densiby for the 3 em helow (and not mcluding the capitulumy,
of 0.9 g dm—* em™! (5]

Table 4

Growth in length (em ¥yr—2) of 8. rubeliun on hummocks and general hiapket bog on {liree arcas at Moor Mouse

T 3 7 Type of site
Area bheeé)d f’ % With Pools? - he
) Healthy Moderate Unhealthy
Sike Hill “+ - 2.08 1.35 .85
Bog Il - ot 2.14 1.40 0.63
Burnt Hil -4 e 2.17 0.97 0.51

curvum, 8. papillosum and 8. rubellum) were cut to B em length and trans-
planted to one of two sites in three habitats (pool, lawn or hummock). The
original habitat of 8. cuspidatum is pools, of 8. papillosuan ig Jawns, and of
S. rubellum is hummocks. 8. recurvum is not in general a species of the
open blanket bog on this part of Burnt Hill except where water is chan-
nelled into gullies. It may be that it responds to flushing, and certainly
its natural growth pattern of overlapping horizontal shoots is very dif-
ferent from that of 8. papillosum and §. rubellum [1] [15], though not
w__w%mdissimila,r to that of 8. cuspidetum. Results, atter corvrection for change

Table &
Growik of Sphagnwm transphanted to various habifats em Burnt Hill *
Habilat
Spectes Pool Lawn Hummock
8. recurpum 23-9 12.3 %}_2 3.4 :.__51 2.8
S. papillosum 10.7 8.6 1 16-8 4.3 1.9 0.9
S. rubellum 5:6 %@-2 52 1.9 5-7 0.8
S. cuspidatumn 16-5 12-1 18-1 6.9

* The period of growth was April 1968 — April 39869. Taderlined
figures axre mg plant~3, other figures are €1 plant—l, Root mean SEUAIES
(a8 estimates of error) are 2.2% mg plant™ and 1.02 em piapt™

- in capitulum size, are shown in table 5. For 8. rubellum on hummocks.
and lawns the growth averaged 0.8 and 1.7 em, compared with 0.5 to
2 9 om measured on cranked wires in the same ares (Table 3). An ana-
Iysis of variance (Table 6), excluding 8. cuspidatum which was not com-
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pletely factorial in design, showed that the interaction of species and
v, habitat is very significant.

i e

Table 6§

Analysis of variance of Sphagnum _vecur vum, 8. papillosum und S, rubellym grown from Aprit
E9E8 - April 1969 in three habitats on Burnt i

Treatment Oy Sum of squares | Mean square ¥
Specics (A) 22 | 8665 1194|4332 59.6 | 104%% s7Hex
Habitat (B) 22| 2306 1466 |119.8 732 | 20%% 0%
Interaction AB | 44 | 4563 1147 |1141 287 | 28v% 27w
Site at habitat | 11 | 39.1 70 | 391 7.9 94rxx 75k
Error _:?ﬁ 26| 108.3 27.4 ,,&Ml.ﬁ 1.05
Total 3535 11087 4155 |

* Undertined figures refer to growih in weight. other figures o growth in  length. ALl
treatment offects aze significant at P < 0.00L ( = **").

Table 7

Mean values for spatial density, welght per unit depth of earpet of stem +
brapches and leaves, and weight per anit length of plant ™

. Number g dm—2? | calcalated mg

Species dm—* (cm plant)~1| (em piant)—2
S, rubellum 450 4.9 2.0
3. papillosum 125 6.9 13
S. recurpum 150 0.3 2.0
S. cuspidatum 150 0.4 2.7

* The data Tefer to the parts of the planis below the capitulum. Th
plants were from 1 dm—?* samnples collected from natural habitats HEIN
fig. 18h

To allow comparisons between species the net productivity has
been ealeulated using the data of table 7, and combined with the results
of a similar experiment described in [5].

The analysis of variance (Table 8) shows that three interactions
ave important., Two of these are connected with the methods, and the
Tnean values are shown in table 9. For 8. papillosum, the length method
gives 2 higher value than the weighing method, while for 8. rubellum
wenntzr a0 . recurvum the reverse is true. It is easily observed that in wefber
' conditions most species of Sphagnum show a laxer growth form. This is

indicated by the variation in weight per unit length of stem {Fig. 4) for

e PlAES from these experiments. .
The figure used in the calculations is that given in table 7, and

weemtie shown graphically as the hatched line in the lawn habitat on figure 4.
The experimental estimates shown in fig. 4 cannot be used, since they
swould then give identical results with the weight method, being based
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S|

Table 8

Anabysls of varionce of nef productlvity on Burni Hill by Sphagnum recurvum, . papillos
sum, and S. rubellusm in pool, lawn and hammnock te two years, (36364, 196363~

 Treatment Op f;f;rgsf Mean square ¥

Species (A) 2 2.60 1.80 6.65%*
Habitat (B) - 2 20.27 10.13 52w
Year {C) 1 711 7.11 36 T
Method (D) 1 0.22 0.22 111 NS
Interactions

AB 4 7.49 1.87 9.55%%*

AC 2 1.59 .80 4,06 *

Ab 2 9.36 4.68 24 wrx

BG 2 0.29 0.15 0.75 NS

BD 2 4.29 2.15 10.94 ***

CD 1 0.01 0.01 0.08 NS
Other interactions

{uscd as error) 16 3.14 0.186

Total 35 56.36

* Neb productivity was messured from growth in dry matter and from growthin feagth
Significence of {reatmenteffects : ’

P 0.00**

P < 0001

Table 9

Net produetivity (g ¢m—2 yr—1} in two cases of stromg interaetion in
experiments summarized in {able 8*

Ll

Species

Methed
8, rubellum | S.papillosum| 8. recurvum

by weight 2.4 2.1 3.5
by length 2.1 3.1 2.4
’ Habitat
Pool Lawn Hummock
by weight 3.0 3.0 2.1
by length 3.7 2.8 1.1

* The third case (species/babitat) is shown in fiz 3.

on the same measurements. They also include the capitulum and hence
are too large. One can however use the results shown in fig. 4 as an
indication of the direction of effects due to habitat, and predict whether
the length will give lower, similar or higher results than the weighing
method. It seems that the estimates bhased on length growth may be re-
liable only for the habitatin which the plant normally grows (shown shad-
ed in figure 3)..

The third important interaction shown in table 8 is of species and
habitat. Although there was an important difference between years (net
production in 1968/69 was about 209, lower thanin 1963/64) the inter-
action with species is of little significance, so we may assume that all
species and habitats were nearly similarly affected. The interaction of
species and habitat arises mainly because S. rubellum and 8. recurvum

Y

“a




188 R, S. QLYMO and E. J. F. REDDAWAY 8

' (and 8. cuspidatum) each have increasing net production with increase
(Gwan In wetness, but 8. papillosum has a peak in the/habitat. It is necessary

therefore to consider each species and habit‘a,tf%epamtely. S, recurvum
etz and 8. cuspidatum are perhaps the simplest. There are numerous exam-

ples, of, for example, toxin production or special morphological features

5. 10+
4 DENSITY
I %#QSI. (mg em™

GROWTH 3 | '
(g dm2yr) 5

e

} e

-4 wh 8

5. recurvum S. papiilosum

S.cuspidatum paot = S.rubellum < hurmmock
5. papitiosum lawn  pyapirar S . recurvum lawn
S. rubeflum h S . cuspidatum ‘pool
SPECIES = umimock SPECIES P HABITAT

Fig. 3. — Net productivity of four species of Tig. 4. — Mg em~3for the growth in 196869
Sphagrium in three habitals on Burnt Hill,  (i.e, measure of spatial density} of four spe-
Shaded areas show the natural habitat. cies of Sphagnum in three habiiats on Bumnt
Hiil. Shaded areas show natural habitat, The

hatched lines for the lawn habitat show mean

values of (plant dry weight) cm—? for the 1—4

em sections of the plants in natural habitats. §.

cuspidatum was not transplanted to hummocks

in 196869, so there is no measurement for
that treatment.

giving a less productive species the ability to supress more productive
ones 19] [18]. With Sphagnum the ability to extend rapidly (Table 5}
wewdi» May be such a feature.

Muech the same may be said of 8. papillosum, which has its largest
net productivity in the habitat in which it normally grows, and is the

~~~~~~~~ a-fagbest producer in that habitat. :
e To get an estimate of net productivity by Sphagnum over the whole
area, the data from figure 3 for 8. rubellum on hummocks, 8. papillosum
on lawns and 8. euspidatum in pools are combined with the areas given
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Table 10
Net productivity on Bornd Hill

Net productiviy

a~t ypr—t 4 —
g dm-2 yr—1 Total t ha~t yr—* £ 3§ =

Type of vegetation
Sphagnum | Other specles! Relative area Sphagnum | All plants

Pool 44 0.52 + 0,12 (0.18) | 0534011 | 0.62:+0.15
Lawn 3.4 0.42 0.13 0.444-0.12 | 0.504£0.14
Fummock T8 0.64 0.08 0151007 | 0.204:0.08

General blanket
beg (15 % cover 0.9 273 *0.00 {0.61) | 0.81£0.13 | 1.66:41.06

of 8. rubellum)

All habitats : 1.93 2.0841.08

2 ;
+ Asswmes pools — covered by 5. cuspidmaum

* 15 9 of 0.41, the proportion covered by vegetation type

in table 1 to give the restults in table 10. Since the pools are, on ave-

rage, only about%covered by 8. cuspidatwm the value has been cor-

respondingly reduced. In pools, lawns and hummeocks about 609 of
Sphagnum production occurs, though they cover only 409, of the area.
In the areas dominated by Sphagnum most other species are relatively
less abundant, and the Hricaceous shrubs are absent or smaller than
on the general blanket bog. Production by these shrubs and by the
cotton grasses in these habitats is only 159, to 309, of that by Sphag-
num. On the ‘‘general blanket bog’’, the reverse is true. The area a8 &
whole has a productivity of about 3t ha~! yr~* This may be compared
- with about 6 t ha~! yr~! estimated by Dr. Forrest for the Calluna and
e Briophorum vaginetum dominated Sike Hill site.

3. Loss of matter in gaseous form was estimated at about monthly

intervals during April to October, and less often in winter (when the peat

i often frozen or snow covered). Checks, with a mass spectrometer, showed .

that the only detectable carbon confaining gases were €0, and CH,. Four

sites were chosen on each of pool, lawn and hummock. The gites, even
within the same habitat, showed striking individuelity ; some consistently
produced much more gas than others, and most sites produced occasionally
unusually large amounts. The detailed statistical treatment of these

data presents problems not yet satisfactorily solved. In table 11 are
shown the integrated results for all 12 sites for 1969. An analysis of
variance shows that the effect of habitat is significant at P == 0.05. Loss
w28 00, Wwas more important than loss -as CH,. Production of CO, was
:____mabout the same on hummocks and in pools, bub less from lawns. Ditfer-
ences in CO, production are equally open to speculation. It is interest-

ing that the low CO, losses oceur in lawns, dominated by 8. papillosum
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which [4] reported to break down at about half the rate of §. rubellum

and 8. cuspidatum.

4. Organic matter in solution was measured as loss in weight on
ignition at 450°C for 24 hours. Samples (all from bog pools} averaged
20 mg 17* but concentrations reached 67 mg 1! during a dry period.

Table 11

Production of gases tn three sites during 1969

Habitat Pool Lawn Hummock P = 0.05
CO, 0.54 0.31 0.50 4022
gC dm—2yr—t
CH, 0.07 0.04 (.01 +0.08
Total I 0.61 0.35 .51
CO,/GH, { i 7.7 50

The water in streams running off the catchments at Moor House is
often dark brown. Crisp (1966) has measured the ‘“‘peat concentration”
in filtered samples of a stream there and finds values from 42 to 308 mg
i-1, but his stream drains a catchment with about 159, cover of eroding

ot peat..

Potential evapotranspiration measurements cannot be made in

winter, and for October to April precipitation alone was used, since there
is relatively little evaporation during these months in any case. The
product of run-off and average loss on ignition forthe same period gives
the total loss in solution. The winter losses are about 209, of the total.

No account is taken of losses as macroseopic pieces of plants, but
occasional samples collected from the pool outflow indicate that such
losses are smaller by a factor of about 10 than those in solution.

The loss in solution estimated thus averages 0.2 gdm~2 yr~'. This
figure must obviously be treated with caution, but it is only 139% to 25%

of the loss as gas.

DISCUSSION

Using the results reported here, the tentative balance sheet of table

12 may be drawn up. The loss in solution has, for want of knowledge,
been shown equal in all three habitats. Losses of CO, may be overesti-
mated. Green material was removed from the gas samplers, but on
the rest of the bog some of the CO, may be taken up by the green
et Sphagnum growing above the point where the gas was evolved. It is
possible, however, for some movement of #Ca?*, at least, to oceur by dif-
fusion {or translocation 2). In view of the high cation exchange ability
of Sphagnum interpretation is not easy, and will not be attempted here.
Reabsorption of CO, could occur only during the day (since dark fixa-
tion of CO, is at a very low rate if it oceurs at all), whereas the rate of
€0, evolution is relatively independent of light. At the extreme there-
fore, it is unlikely that more than perhaps 509, of evolved CO, would be
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resbsorbed. Monteith, Szeicz, and Yabuki [14] found that from 6%
to 209, of the carbon incorporated in crops came from CO, evolved by
the soil. .

At face value, the figures in table 12 indicate that the Sphagnum
dominated parts of the bog are still growing and lawns may be extend-

ng.
o

Table 12
Preilminary balance of dey matier for three habitafs*
Habitat Pool Lawn [Hummock] P = 0.05
Net production | +3.46 3.82 2.39 + 1.07
Loss as gas 1.50 0.89 1.29 + 0.60
Loss in solution 0.21 0.21 0.21 + 0.59
1.71 1.10 1.40
Net gain 1.8 2.7 S 10 4 1.88

2
+ Assumes pools __ covered by S. cuspidalum
3

* Gas loss is calculated as (CH,0),. Solutionloss has
been assumed to be equal in all three habitats. Units are
g dry matter dm~?% yr-I

It may be concluded that the productivity of these peatlands is
unimpressively small. What ¢s impressive is the accumulation of peat
resulting from the even smaller rate of breakdown.
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PRODUCTIVITE DE SPHAGNUM ET ACCUMULATION
DE TOURBE

RESUME

On établit la teneur en matidres séches de quelques zones de mard-
cage avee prédominance de Sphagnum qui se situent & une altitude de
575 m dans les collines Pennines de Grande-Bretagne. La productivité

a

de Sphagnum s’éléve & environ 2,9g dm~2an~! dans les étangs, environ
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J,4 g dm™~2 an~? gur les terrains plats et environ L8 g dm™2 an™? sar les
bosses du terrain. La perte moyenne de gaz dans les habitats COTTespon-
dants est d’environ 1,5 et 0,9 et 1,3 g matitres séches dm—2an~", La perte
de solution atteint une moyenne d’environ 0,2 g dm™2 an™?, sans distinetion
d'habitats.
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////“ This paper was presemted at- an IBB/UNESCQ meeting in Rumanis in September 1970.
By request of the hosts it was publiched in Hidwebiolegia, but no proefs were
st to us, and we were not told of any editing. The editor has simply left
out sections and this mskes nonsense of many parts of the paper. The omitted
gsections are:reproduced here.

a7

There are also a number of minor spelling errors ete. which are obvious, and
should cause no trouble. The (publishers) errors in the tables have been
corrected by hond. o

We apologise for this very unsatisfactory state of affairs,

B reiced vtnion is acuiloule os: Cigeo 2.6, 8 Reddotn, EXF Os¥2)
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p. 181, before last paragraph lzt)'spu‘ofw WP‘Y’")&’% g L %‘"’* *‘In iy Bl [~ 15"

eses With peat 2 -~ 3.5 m deep. e wet ares to the gouth of centre is about.

300 m across, and has a well developed pool and hummock complex. The edges of

the area are eroding, with (2.5 m) gullies. The erosion is discussed by

Bower (1959). | | |

pe 181, 4 lines from bottom

voee samples of side 25 cm.  The samples were placed on 206 rendom positions
on a 1 nunit grid with 2500 intersections. Each sample was clagaified
subjectively on topography, hydrology and plant cover as pool, lawn, hummock,
or general blanket bog.

. 182, line %

soes also Beirpus cegpitosus. The last was probably, in some cases, not
noticed in the April survey though it was looked for.

Do 183, 6 lines from botiom

oo es B¥e shown in Fige T Detailed aiscussion of these ié;nbﬁ appropriate ©
here., Most of the pool samples appear in the floristic group 6. ILawms
are mainly distributed between groups 4, 5 and 6. FHummocks are much nore
widely distributed in groups 1 to 5. Pools, and to some extent lawns, are
characterized as rmch by the speciss absent from thenm, as by those present.
The hunmocks have a wide range of “accidentsl" associates. The species
groups, A o Py, are fairly readily interpreted. : Co

ps 184, after line 5

eses Gescribed by Millar (1954). The mean annual temperature at 1 £t below
the surface (daily observations at 9,00 GMT) for 1953 to 1965 was 6.2°C, with
monthly mean at its highest, 11.506 in July and August, and at its lowest

1.3 C, in February. The 5 ft (182 cn) screen meon naximum temperature was
highest, 14.800, in July, and lowest, 1.8°C in February. The screen mean
minirum was highest, 7.2°C, in July and lowest -3,6°¢, in Februsry. The
average rainfall was 187 on, with an average 247 rain days per year, The -
average windspeed (Feb 1956 ~ Dec 1965) was 13.2 knots (24.4 km hr™').

p. 184, in cenﬁre of Methods

vees are glven in Clyme (1970)

Loss of matter as gas from the ecesysten was measured at roughly monthly intervals.
Stainless steel cylinders 27 cm diapeter and 30 cm deep with a shallow chanyel
brazed to the outer upper edge, were sunk in the bog surface. Green plant

parts were cut off, and the first samples were tcken 8 weeks later. Fox

samp¥ing, thick polyethylene pots were inverted over the steel oylindeps and
sealed in -the chammel with water. After 24 hours an evacuated flask was
attached t0 a tube in the top of the plastic container, the tube having been
closed during the sanpling period with a glass rod. The tap of the evacuated
Aanntsinar woo anoneld and o anrmla af +he oo e enllected. T The eonoorntratdon



of 002 and CH 4 was estimated later with an infrs red gas snmalysexr,

p. 184, 8 lines from botton

... and colour were used. A total of 84 wires was set out. By the end of the
second year only 57 could be found in position. Sone of these however were

ones mw% found at the end of the first year. The losses may be due to sheep,
grouse, or wind-whip by Colluna, Many of the lost ones were seen lying '
uprooted.

Do 184, A lines from bottom

ves. historieg and menagement. The healthy sites are similar in all three, bub
the gubjectively assessed moderate and unheslthy sites appear to have a slower
nean growth rate on Burnt Hill than on the other areas.

p. 185, line before table 5

vese to that of S. cuspidatum. The plents grew from April 1968 to April 1969.
A%t harvest, two gyoups of about 10 -~ 20 plants of each species were taken at
both sites of each habitat. The groups were treated as a unit.

ps_185, line after table 5

eeve in table 5. The increase in length woas also measured, and is ghown t00.

p. 186, line before table 6

vess very significant; a not entirely surprising result. The significant
difference between sites (in nominally the same habitat) is perhaps due to the
difficulty of selecting similar parts of the sane habitat, since there is
contimious variation between habitats, not a sharp division.

n. 186, 8 lines from botton

veee TOVerse ig true. The other effect is that in pools the length nethod
gives a higher value then the weighing nethod, vhilst the reverse is true on
hurmocks. The source of these differences is probably the variation in
gpatial density and length of branches in the different hobitats.

p. 186, 5 lines fron bottom

cess from these experiments. The exceptlon is 8. recurvunm for which there is
no great change with hebitat.

p. 186, 3 lines from botton

.ses lown hobitat on fig. 4. Since the plents do not normally grow in sone
of the habitats used in the experiment, field samples to give the dato sinilax
to those in toble 7 are not obtainable.

o, 187, 9 lines from botion

vees than the weighing method. VWhen this is done, 8 of the 9 predictions
agree with observation. Tn conclusion therefore, it seens

p._188, ling 4

voes perhope the simplest, They hove greatest productivity‘in the habitat in
or near which they normnlly occur and of the epecies tested have lorgest net
production in that habitat. It would be a major error to neglect biclogical

T T T TPV, . TR I 5, U




p. 190, 8 lines from bottonm

cees S0 Was evolved. Suppcrt’for this suggestion comes from an experiment

in which 5 cn long Sphegnun plants in o funnel covered with a polythene bag were
s?rayeg with a solution approximating rsinwater in corposition and contoining

E 4003 . A1l parts of the plants were initially stroungly labelled, but after

" 42“weeks growth, the radiocactivity was mainly in the new (green) growth and had
nostly disappeared fronm the older parts.

v, 191, just before table 12

voss DAY be extending. During the last ten years S. papillosun hos encroached
on sone of the pools as one night expect, but it will be obvious that there

arve still large margins of uncertainty in each of these estimates, since the
net gain is obtained'as a snall difference between large numbers, but the
verrors are 2ll additive, The errors are simply the sompling errors; they
take no account of systematic errors. o




restriction of & species to n perticulaw habivate

p. 168,7 lines fron botton

vess Such a feature. At least,in this case, biological features and met prod-
uetivity are epparently in harmony. ' ‘

pe 188, before last paragraph
eous A0 that hobitat.

Net productivity of §. rubellum is not so easily interpreted.. It does have a
higher value on hurmocks than other species tested, but can produce ruch nore
in wetter habitats. The cbvious explanation would be that it is prevented, by
"ecompetition” from growing in these habitats,  Tndividual plants are smaller -
than the other species and extend more slowly. It is perhaps significant

that one may often find individual plents of . xubellum in lawns, but rarely a
corplete canopy. The biological features which enable 8. rubellun to grow
relatively well on hurmocks are not at present known, but they may be commected
with water transport abilities.

ps_189, end of first paragraph

esee Sike Hill site. On that area the individual plants are larger and

distributed more densely than on Burnt Hill, and there is about 159 Sphacmun
COVET, )

D, 189, 4 lines from botton

seesos 1088 a8 CH4. In pools and lawns there was about 8 times as rmuch COo
produced as CHy, and on huwmocks about 50 times as rmuch.

ne 189, % lineg fron botton

eese less fronm lawns. The data are not easily interpretable. If the peat in
a pool is stirred with 2 stick any gas collected is found to contain a lot

of CHys; No and A, but very little, or no, COp. (This is by no neans a newv
observation, see Dalton 1802). It seems reasonsble to suppose that the CHy is
produced by micro-organisms in the anaserobic zone below the water table. o
smaller anounts of CH, coming from hummocks night be due to inherently smallex
effluxes (resulting f¥om a difference in microflora or peat) or could be due

to metabolisn of the CH4 during diffusion through the relatively deep aexobic
zone of peat.

1. 190, 5 lines below table 11
eroding peat.

It is very difficult to assess the loss in solution fron each habitat, since rain
falling on hummocks runs through lawng into pools. Fron an undamaged bog ~ s
surface there can be lateral runoff in the top 20 cos (Chepnan, 1965), and from
Burnt Hill the runoff is at least partly channelled through pools. In wet
weather the flow out from pools im Visible. [n estimate of total losses was
moade using precipitation and potential evapotranspiration neasurenents recoxrded
at Moor House. The difference between these is token as an estinate of run~off.
For the very wet aveo studied this is probably 2 reasonable estimate, though

too high.



