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Introduction

The general background to thiz puper has been set nut in a previous paper
(Helliwell 1973a), in which it was concluded that, in a sample of €0 wond-
land greas in south-east England, the isolation of a woodland area was not
o major factor in determining tne conservation value of its bird fauna.
The concept exarined previously was again used as the basis for this
investigation, namely that, if areas of habitat are effectively isolated
from other areas of the same type, an isolated area will contain fewer and

less "valuable" species than a similar area which is not isolated.

A brief survey of hedgerows in part of west Shropshire (Helliwell 1973b)
‘had indicated that hedges were unlikely to be & very significant factor
in the disperaal of woodland plants, 80 the presence of hedgerows was not
considered in this study.

Study area and sampling sites

The same area of countryside was selected as was used in the study of
hedgerovis, this being an area containing woodland areas of varying size

and with relatively little recent afforestation or de-forestation. The
study area covered two 10 x 10 Xm National Grid squares, reference

5J 30 and SJ LO. The survey covered woodland areas which were predomiﬂantly
broadleaved and which were large enough to be marked on the one inch Ordnmance
Survey map. Access te several woods was refused by the owners and it was
necessary to omit these from the survey.

Saimling procodure

i rapid survey of the woods in this area had been carried out in 1970,
noting: =

~ tree covor,
% shrub cover,

» Dlaciken cover,
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Apparent grazing intensity,

, canopy of native free species,

7 canopy of light-demanding species,
Distance to nearest stream or river,
Distance to nearest woodland,

Estimated zge ¢of oldest trees,

plus such information as cculd be obtained from the map on slope, altitude,
aspect, area, length of perimeter, and amount of woodland within a one km.

and two km. radius.

Excluding factors directly related to size, shape, and isclation, the woods

were placed into groups by using s clustering procedure Lased on "nearest
neighbcurs”, i.e. sites which are ncst similar to each cther in relation to =2
principal component analysis of the romaining variables. f 10 groups produced
in this way, 5 consisted nmainly of woods of nnotive species with little or nc
grazing by cattle or sheep, representing a total of 60 different woods, and

these were taken as the sample for this study.

Before visiting these woods, all those which were larger than two hectares

- were divided into approximztely rectangular areas of betveen on:c and tw
hectares on a 1:25,000 map of the area, and sach of these areas was surveyed
individually. A4llowing for woods which had been feolled or cleared since
1570, or which had been misclassified, or for which access was unobtainable,

106 areas were delineated and surveyed during tne period June-September 1973,
In each of these areas the following information was collected: -

Soil:= pH
less on ignition

depth (muan of 4 auger borings)

Irees, ctei~ estimated age of oldest tree or stump
14

5o tree cover

shrub cover

s bracken cover

»ocanony of native trec siecies

ccarupy o "Iaht=denuading” tree species»

inchudes oak, Biccl, arct., ond pPing, buk not Sycanove, beath, spruce, @tc.
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 Flora:~ - - lists of vaseular plant specics in
1 5Gae i
& 5.+ lie

200 Sq. fite
5,000 sq. m.
cand whole plot

. Isolation:- distance to nearsst other wood over 10 hecfares{:;f: o

/6 wiooded arca in surrounding 400 hectnrec.

o wooded area in surrounding 400 hectiures. .
Additional'information was obtained from the first sdition of thé Ordnauce
Survey zaps (surveyed 1916-17) and, f'or part of the aree, an estite “~p of
1766, in order to assess the probable age of the woodlands. Only 27
of the 106 sample areas were not presént in 1816,

Information was also taken from the current Ordnance survey map on

mean altitude,
attitudinal range,
and

length of perimeter,

and the itlas of the British Tlora (ed, Perring and %Walters, 1962) was used
as a basis for assessing the "value" of the vegetation at each quédrat_size,

Tollowing the procedure given in Hcolliwell 1973a and b.

Reaults

There wac insufficient information bto purmit the assessment of the are of o
woodland, beyond its presence or absence in 1816, Some areas of old oak
coppiec are obviously considerubly older than this, and, togethur with other
ereds, way have been wooded for a very lonyg time.  However, the past
management of a wood may be as importaut in deformining its Tloristic
composition as is its abnolute age, and no atteint hazs buin made $o quantify
thig aspect, The general field of management history is an'importunt one,
but it was not pessible to covar it adecuately in this study, owing to

shortare of tiwe and readilv-available inforwation.




i'ne percentage cover of trees, shrubas, ond bracken uas essessed visualiy,

mhy moans and standard deviations of the weasured variables are given below: =~

Nean Stgndgrd Coeffi;ie?t cf
deviation variation

iAge (yaars)_.{[ _ o 229 - 73.6 521
Soil depth {em) | | 32.3 14.8 458
pH - 470 690 AL
% loss on ignition 13.3 10.4 . 782
% trees : 82.8 0.2 T
% shrubs 29.2 18.9 6L7
;2 bracken 12.4 17.5 | 1.4

s native trees B82.4 25.6 ' 3N
s light-~demanders 87.5 20.0 229
Altitudinal range (feet) 70.0 58.5 K36
iean altitude (feect) 588 9 325
Distance nearest 10 ha wood (m) 763 882 1.25

% woods in 1 sq km 12.5 8.78 | . 702
e woods in L sq knm 8.0k 6 .64 .826
No. of species in 1 sq w 6.29 2.45 -390
No. of species in & sq m £.97 3.24 .361
Ho. of species in 200 sg m 158.5 7.57 £:09
No. of species in 5000 s¢ 35.6 13.3 o5k
No. of species in 1 hectare LS.4 15.0 .330
Mo. of species in 2 hectares 56 16.1 .285
No. of species in 4 hectares 69.1 16.7 W 242
"Jalue" of species in 1 sq o 28.8 35.6 1.24

"Value" of species in & sq o L34 Ly .8 1,03

"yalue" of species in 200 sq m 90.4 75.3 B33
"ralue” of speciss iﬁ 5000 sg m 176 130 . 739
"Value" of species in 1 hectare 245 157 641
"Jalue" of species in 2 hectares 362 259 A
7alue® of gpecies in 4 hectares 432 277 641
Perineter/area rating (sample plot size) 2.09 1,11 531
Perimeter/arca rating (2 hectares) 1.87 1.14 510
Perineter/aren rating (4 hectarss) 2.92 1.56 .53k




- such as Arrhenatherum olatius to less common plants such as Tilia cordata,
77 Pilia pletyphylia, Taxus baccata, Cichorium intybus, Genista tinctoria,

' Iuphorbia amygdaloides, Czipanula latifolia, and Apium graveolens.

probability le:el

3. : y
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All the 106 sample aress exceeded 000 n° in size, 9&€ excecded 1 hectare, and
by aggregabting contijusns sample areas it was possible to obtain 62

2 hectare samples and 24 4 heclare sasple ..

A total of 275 plant species were recorded, verying from very common plants

Anél'sis

The numbers of plant specics and their "conservetion value" were treated as
Gazpendent variables in a series of multiple regressions; and correlationg

batucen these and all other variables were calculated.

The correlations of zreatest inlerest are given in Table 1.  As can be seon,
there are no correlations which are consistently siimificant at all sample
sizes, and the only corrslation coefficient greater than .50 is the positive
correlation of 0.68 between the "value” of the flora snd the distance of A4

houctare woods from woodland areas of 10 hectares or moire.

The amount of variation thal can be explained in terms of the 1% independent
variables is not very great, althon h it is statistically significant at

the 0.0% probability level in most cases.

Sample sites

11 4 n° 200 m° 5000 > 1 ha 2 ha 4 ha
Ho. of sauples _ 106 106 106 106 96 62 24
sercentoge of variation 4
in spp. uos. explained 35 37 ol 55 43 59 70
Percentage of variation -
in "values" explained 20 V7 1816 29 o1 22
rercentage needed to reach .
significance at the 0.05 20 20 20 20 21 31 59

The floristic data were also analysed by Dr, ¥. Hill, using his "reciprocal
averaging" method (Hill, 1973), to give an ordination and a dichotomous

"gssociation analysis". The associztion analysis divided the 106 sauple areas




6. ' .
into a group of 80 areas with a fairly base-rich type of ve etation and a
group of 26 areas of a more acidic type. Lach of these two sroups was then

divided into areas with vegetation characteristic of woodlard margins or

hedgerows (e.g. Prunus spitncsa, Tamug communis, Rosa spp., Ulex spp.)

and areas without such vegetation. The subsequent divisions of these gprougings
were less eaay to intorpret.
The ordination of sample areas, on which thic dichotomous grouping was based ,

appeared to have the following characteristics:~-

1st Co-ordinate - base-rich :  scidic types -
2nd Co-ordinate -  species-rich : species-pobr types
3rd Co-ordinate -  undisturbed :  disturbed types

These 3 co-ordinates accounted for 57.7% of the variability in the data.

The ordination of species had the following characteristics: =

1st Co-ordinate -  base~rich :  acidic species
2nd Co-ordinate -
3rd Go-ordinate - native :  introduced species

The interpretation of the 2nd co-ordinate was not obvious.

Discussion and coneclusions

The variation in the are, soil pH, and percentage tree cover in the 106 sample
areas was not very great, although there was a greater amount of variation in
the amount of bracken, shrub cover, altitudinzl range, and shape of the voodlands
studied. The variation in woodland density within & km2 and the distance tc

the nearest large woodland area, which were the matters under scrutiny,were

also fairly large, which was sntisfactory for the purposes of this study.

in spite of the fact that the "values" of the plant species in a sample arca
were significantly correlated with the numbers of species (see Table 1.) the
"values" were much more variable than the numbers, and only 21-41% of the .

variation in "value" could be explained in terms of the numbers of speciaes orosoind

The amount of variability in species numbers and "values" which can be explained i3

terms of the isolation of the sample area from other wooded areas is barely

significant in most cases. The wost significant trend appears tc he that

-

woodlands which lie some distance from larger woodlands (over 10 hectarcs); zve
likely to contain more "valuable" species. This runs counter to theorctisal

considerations of species migration and population viebility, but may possibly
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for timber production,

be explained in terms of the more intsnsive mancgement of the larger woodland areus,

'hug, albiou, b

I in the long term an isolated area of
woodland may be pocentially legss valuable than one which forms part of a larger

“woodland eres, under ihe preocent circumstances, in the arsa:studied, an

izolated woodland area is likely to contain a more "valuable" flora for

- gonservation purposcs than o comparable area whish is not isolated.

The fact that the ordination ard aszscciation anelyses did not have any ajor
axes or divisions related to the size or iscolation of the sample area lends

gupport to the view that these are not major elements in determining the current
woodland flora. ' ‘

Summary

A4 total of 106 sample areas of mainly oroadleaved ungrazed woodland was
examined in a 200 sq km area of west Shropshire.

The amount of variation in nurbers of plent species and their "conservation
value", which c¢an be explained in terms of the variables measured was only
barely significant, and it would appear that factors such as the past history
and current management of these woodlands are likely to be more important in

determining their fleristic conpeosition than are factors relating to size
end isclation.

Under present circumstances, in the arca studied, an isolated woodland area

is likely to contain a more "valuanle" flora for conservation purposes than

n comparable area which is part of a larger tlock of woodland.
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forreiation coefficients

Number of

species in sample

"Walue" of spocies in sample

1k 2ha Lhe

~.02 =,02 =.19

=.20 =2 ~,18
06 08 L0
06 .03 =04
=2k =03 =11
00 =.02 =.15
-.05 -.05 .06

A7 21 .03

222 W2k L2

=43 .11 =21
""‘-26 -023 "o'!d-o
29 L3231 W40

30 L2 .68

1 4 200 5,000 1ha 2Zha 4ha 1 L 200 5,000
i Sq-s. Sq-mu .

Age =07 =.13 =25 =16 ~,15 <,27 =34 .16 13 .04 .03
So‘il depth -I’}j -.10 _020 -12& -v2d+ _l29 -031 ".09 |03 _.11 _'09
pH 27 U35 .32 15 10 .08 -.02 01 10 .15 .13
Lol =15 ~,96 =.11 -,05 ~,02 .13 .39 -6 =19 =15 .02
/O trees -¢09 -.12 "‘.2? -035 “l)*-&' -025-1 "-18 "‘.16 -.11 ""nO? -.12
% shrubs 050 7 L2200 50 45,21 -1 .13 -.04 -, 06 -,01
:7.6 ‘Ol"acken .01 -.06 -n09 000 -001 .Oj a25 . -29 v19 "O'J';' "m
s native .

trees 122 238 .27 '10_ -06 =.01 .42 A8 226 .22 .13
% Light
" demanders 23 35 23 22 A1 =05 an  .op .05 .21
alt. range <.16 -.21 -,26 -.30 -,3% -,26 -3 42 .03 -.05 -.06
mean alt. =18 <,25 «,37 -.32 .24 ..18 -.13 A0 ~.01 =15 -,45
erim. . S
P arei/ =20 5 .23 23 .33 3L .03 .08 .05 12 ,21%
dist. viood

10k +. -28 .30 .30 .26 .23 22 ,27 -.03 L0117 .23
% woods in : .
’ 1 sq.km. "‘-19 ""-2? —.3 -.22 "‘.25 "126 -.20 .06 -.02 “‘.13’ "-13
% woods in

4 sq.km, 2228 =31 =037 -.06  ~.0h =21 =48 ~.05 =14 ~.18 «.16

(Correlations sigmificant a

Correlations between nurber
1 S5Q.D0. !-I- 200
L6 W50 .55

t the 0.05 probability level are underlined,)

s and "vaiues" of species:-
5,000 1n. zh, Lh,
-65 ot:\'lb 052 062




