
This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Rothamsted Experimental
Station Report for 1975 Part

2
Full Table of Content

The Invertebrate Fauna of the Park Grass Plots II. Surface
Fauna

C. A. Edwards, C. G. Butler and J. R. Lofty

C. A. Edwards, C. G. Butler and J. R. Lofty (1976) The Invertebrate Fauna of the Park Grass Plots II.
Surface Fauna ; Rothamsted Experimental Station Report For 1975 Part 2, pp 63 - 89 - DOI:
https://doi.org/10.23637/ERADOC-1-34504

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/10
http://www.era.rothamsted.ac.uk/eradoc/book/10
https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 2

The Invertebrate Famg of the Prrk Grass Plos

II. Surface Fama

C. A. EDWARDS, C. G. BUTLER and J. R. LOFTY

Intoduction

The Park Grass experiment, begun in 1856, was designed to find out how various manurial
treatments affect the productivity of old pasture. Prior to the experiment, the land had

been in grass for several centuries and seemed to have a uniform vegetation. Originally,
there were 20 plots ranging in area from one-half to one-eighth of an acre but some of
these have since been subdivided. The unreplicated treatments compared the yields of
hay from plots that received no manure with those from others that received organic
minure lfirmyard and fishmeal); a range of mineral fertilisers only; a range of nitro-
genous fertilisers only and a range of mixed mineral and nitrogenous fertilisers with
different levels of nitrogen. The nitrogen was in two main forms, nitrate of soda and

sulphate of ammonia. In the original exp€riment, two plots received organic manure and
twa none, but, seven years after the beginning of the experiment (1863) no more manure
was given to one of the organic manure plots (Plot 2). As a result of the treatments some
plots became acid and the sward deteriorated, so from 1903, lime was applied regularly
io the southem half of most plots. In 1965, each plot was suMivided again into two,
giving four plots treated in the following ways:

Lime added f (a) Lime added to maintain the pH as in 1965.

from 1903 10) Lime added to give a pH as close to 6'0 as possible.

No lime f (c) Lime added to the more acid plots to give a pH as close to 5'0 as

added until { possible.
1965 L(d) No lime added.

Nevertheless, the pH of the various plots is still very variable, ranging from: (a) plots
from 4.6 to 7'5, (b) plots from 4'9 to 7'3, (c) plots from 4'4 to 6'0 and (d) plots from 3'8
to 6.0. The treatments have $eatly influenced the very varied flora of the Plots, which
includes grasses, clovers and weeds. The botanical composition of the subplots has been

studied innually at regular intervals through the year since 1900; it changes seasonally

and there is also a gmdual more permanent change (Brenchley, 1935' 19691' Williams,
1974). The numbers of plant species range from only two per plot (l l/ld) up to to 30

(l2a), the greatest diversity still being in the unmanured ptots although these yield
poorly.- 

The effects of the treatments on the soil fauna were reported last year (Edwards &
Lofty, 1975). The present paper assess€s their influence on the surface-active fauna.
Many invertebrateJ spend part of their life-cycles at or near the soil surface, but this
invesiigation has been confined to slugs and snails (Mollusca), millipedes (Diplopoda),
centipedes (Chilopoda), spiders (Araneae), springtails (Collembola), bugs (other than
aphia, (Hemipteia-Heteroptera), beetles (Coleoptera), and ants (Hymenoptera).

- 
There are no satisfactory methods of ass€ssing Populations of surface-active inverte-

brates accurately. This is mainly due to the dimculty of extracting or separating the
animals from the vegetation amongst which they live. We used two methods in an

63

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 3

ROTHAMSTED REPORT FOR 1975, PART 2

attempt to minimise errors. The fust, which involved trapping animals in containers
buried in the soil.(pitfall traps), depends upon the animals 

-fillin'g 
into the traps as tiey

move over the soil surface. Therefore, the number of animals trapped dependi not only
upon the size.ofthe populations but also upon the type ano degree-oiactiviity ofparticulai
animals. Activity in turn depends upon weather conditions (e-specialy temperojture), soil
moisture, the physiological state of the animals, and the generil habitat su-nounaing the
trap. In the Park Grass plots, the major variable was the habitat, because the iora
differs co-nsiderably in diversity and rate of growth between plots. Weather and other
physical factors tend to aff€ct all plots more oi less equally. Hence, the numb€rs trapped
in the different ptots were likely to depend most upon diversity, density and height &ihe
flora, and the differences to be greatest in the monihs immediitely before the ha| was cut.

The other method used was to suck the animals from an enclosed unit aria with a
portable modified vacuum cleaner. This gave a much better estimate of the fauna in
different plots but also had certain drawbacks. Even powerful suction does not extract
all the animals from dense foliage because some invertebrates can cling to plants and
debris and resist being sucked up much more than others.

Methods

Plots lb, c, d;2a, d; 7b, c; 8b, c; 9a, b, c, d; l4b, c; l7b, c, and l8a, b, c, d, were sampled
in two ways. In each plot, eight 5 cm diameter by l0 cm deep white plistic containers
were sunk into the holes taken for soil samples in 1973, with th;ir rims flush with the soil
surface, Each container was covered by a snapon lid when not in use. Once a month,
lrom Jung 1973 to May 1974, the lids were removed at 12 noon, a small quantity of50f
industrial alcohol added and the containers left open until noon the following day, wh6n
they were replaced by empty substitute containers with lids. The catches were taken to the
laboratory and transferred to vials for storage in 70% alcohol until they could be sorted
and identi6ed-

In June 1974, two random half-metre square quadrats in each of the same sub-plots
were sampled using a portable suction sampler powered by a JLO Type 35 two-siroke
engine. Each quadrat was surrounded by a collapsible I m high plywood barrier before
sampling. The quadrat was systematically traversed with the nozzle of a flexible tube
with a 6 cm apeJture, for 3 min, anrl the invertebrates collected in a porous paper bag in-
serted in the collection container ofthe sampler. The air speed at thJnozzle wis 300 [ph.

Animals were transferred to 701industrial alcohol in the laboratory to await sort'ing
and identification.

Maximum and average crop heights, and density at ground and flower level were
ass€ssed by eye in Jvrc 1974. The crop data used were total dry matter (t ha-1) for both
cuts in 1974, and the number of plant species assessed by the Rothamsted Botany
Department in June 1973. Cuts were taken on 13 June and 15 September l9?3 and 2l Juni
and 13 December 1974. The pH data used were calculated from results ofvarious assess-
ments by the Rothamsted Chemistry Department ( Rothamsted Report for 1963,244_241 ;
[r:_!97-1, Part 2, _177-180). Some of the pH data for .a' ana .d, iuU-itots daie back to
1959, but are believed to differ little from present levels. Some of tle acid plots have
developed a surface 'mat' which differs in pH from the soil immediately beneath; the
pH of this layer has not been used and pH values given are for the 0-7.5 cm layer olsoil.
The values for percentage nitrogen and organic carbon and ppm of p and K used in the
correlations were those in the Rorrarz sted Report for 1963. 

-

All the data presented must be considered with these reservations in mind before
conclusions as to the direct and indirect effects of the fertiliser treatments on the surface
fauna are made.
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R€slts

(1) Generd. The total numbers of animals caught in pitfall traps June 197TMay, 1974
are summarised in Table I and the correlation coemcient between these data and crop
soil characteristics are given in Tables 2 and 3. The numbers of animals in samples
obtained by suction samplings on 18/19 June 1974 are given in Table 4. The weather
conditions during the sampling period are summarised in Table 5. Correlation coefr-
cients between the faunal data and crop and soil characteristics are given in Table 6.
Any significant correlations were plotted as histograms or scatter diagrams (Figs. l-t2).
Orly spiders, springtails and beetles were identified to species and the relative abundance
ofthe different species is summarised in Figs. l3-15. The phenology ofthe different groups
and species are illustrated in Figs. 1G23.

(2) Effects of hcstmetrts. Assessment of the influence of the treatments on populations
of surface-living fauna was extremely difficult. These animals spend at most only part
of their life in the soil, so it is probable that soil characteristics have little direct effect on
their numbers.

Any differences in populations between plots were most likely to be caused by difer-
etrces in plant diversity, density or height, all of which influence the available food and
living space and also the microclimate in which these animals live.

Two features of the Park Grass experiment did not favour great differences in the
number and diversity of animals between plots. First, the layout of the experiment is
very complex (Edwards & Lofty, 197r, with plots 12.6 to 25.2 mwide and with different
lengths. In such small plots movements of many of the surface-active invertebrates is
likely between plots. Furthermore, several of the species of spiders that were most
abundant in the catches such as Dicymbium nigrum, Ttso vagots, Savignya fro tata,
Erigone dmtipalpis, E. atra, Bathyphantes gracilb and,I*pthyphan es ,ezur are all common
aeronauts (Locket & Millidge, 1953) and thus likely to appear on any plot. Second, the
influence of the foliage changes seasonally, being at a maximum in June and early
Septemb€r immediately prior to cutting, and having a minimum efrect in autumn and
winter when the grass in most plots is short. Hence, attempts to correlate numbers of
animals caught or sampled with crop characteristics are most likely to be successful in
samples taken immediately prior to harvest. Species that are most numerous in autumn,
winter or spring are probably less affected by crop characteristics than those that are
most abundant in summer. For this reason, separate correlations were made for each
month of the pitfall trapping, although the individual monthly correlations are not given
in the Tables.

Probably due to the diftculties in population assessment, the effects of the different
treatments produced few significant effects. Unfortunaiely, even when significant correla-
tions were obtained, there was usually some doubt as to the real cause and the observa-
tions require further experimental work to verify their significance.

The relative numbers of arthropods from different groups caught by pitfall trapping
differed considerably from those collected by the suction apparatus. In particular, spiders
which were the second most numerous group in the pitfall samples, occurred very
infrequently in the suction samples, and b€€tles, which were the next most common
arthropods in the pitfall samples, were scarce in suction samples. It seems unlikely that
such large differences can occur only because spiders and beetles are more active, and
hence more readily caught in pitfall traps. Probably, the spiders were able to cling to
foliage and detritus and to remain in crevices in the soil and so avoid being sucked up and
the beetles remain concealed in soil cracks and crevices. These differences illustrate the
difrculty of assessing populations of surface-living arthropods.
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The most valuable of the results obtained were the assessment of the diversities of the
fauna on this old grassland site and the phenology of some of the species of arthropods
that lived in it.

Yield was the crop characteristic that was correlated with numbers of some species
of arthropods most strongly.

Although there was a tendency for overall pitfall catches of spiders to be positively
correlated with the June yield (r:0.3657), the only strong correlation was between the
catches of spiders in May (r:0.5984), the month prior to cutting, and the yield, in
June.

Numbers of Erigone ata (Fig. 4) and to a less€r extent, of E. dentipalpb, were also
positively correlated with yield, as were those of Savignya frontara. Numbers of two
species of spiders, Pardosa palustris (Fig. 2) and. Pachygnatha degeeri (Fig.3) were nega-
tively correlated with yield. Other species showing weaker negative correlations with yield
i:nch)ded Meioneta beata, Agyrcta decora, Oedothorax fuscus ar,d Dicrmbium nigrum.
Clearly, crop height was the most important factor influencing this correlation, because
wherever there was a strong correlation with yield there were also correlations with the
mean and maximum heights of the crop. Crop density could also be positively correlated
with numbers of a few species, particularly Meioneta beata, Pardosa palustris aad. Erigone
dentipalpis.

There was little association between yield, crop height or density and the numbers of
springtails caught (Table 3) although numb€rs of most Collembola species tended to be
negatively correlated with crop yield and height.

Morc b€etles of most species were trapped in plots with high grass yields (Fig. 5) and
in particular, many more carabid beetles (Fig. 6) and staphylinid b€€tles (Fig. 7) were
caught in high-yielding plots.

Conversely, more ants were caught in low-yielding plots (Fig. 8) with short $ass
(Fie. e).

There were no significant correlations betrveen plant characteristics and the numbers
of arthropods collected by suction trapping (Table 6). By far the most numerous arthro-
pods in the suction samples were Collembola (Table 4) but there were few correlations
with the numbers of the animals collected in pitfall traps. Numbers of Collembola
tended to be negatively correlated with yield for isotomid and entomobryid Collembola,
but positively with leld for sminthurid Collembola. These differences may be related
to the habits of these springtails, the first two families occurring mainly at ground level
and the latter mainly on foliage.

Few correlations were obtained between soil characteristics and arthropod populations;
and when they occurred they were probably due to indirect influence on crop growth.
Soil pH was positively correlated with the numbers of two spccies of spiders, Oedothorax
fuscus (r:0.5192) arld O. retusus (t:0'5,163) and negatively with those of one species of
springlail, Isotoma viridis (r : - 0.5014).

The level of soil phosphorus was positively correlated with numbers of one slrcies of
spide4 Erigone ata all,d or.e species of springtail, Isotoma iridis, and the level of soil
potassium seemed to have different effects on different groups of arthropods. This soil
characteristic was positively correlated with the numb€rs ofsix species of spiders trapped
in July; these werc Oedothorax fuscus (r :0.5129'5, O. retusus (r :0.5518), Pachy-
gnatho degeeri (r : 0'5721), Erigone dentipalpis (r : 0.652t4), E. atra (r: 0'4731) and
Savignya frontata (r : 0.5806). Potassium had little influence on the numbers of spring-
tails trapp€d, if anything the correlation was negative. There was a tendency for the level
of potassium and numbers of ants (r :0.4271) and beetle larvae (r : 0.4833) to be
positively correlated; these latter effects may be direct because these arthropods spend
most oftheir lives in soil.

7t

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 11

E;-::
siF
' P'

6

E

?$ia

+ ea*^ E ir.

+3
Y;'a
N.9

^?IC
I

d
IJ.

=
<I

'i

't'
.t

9!9ii- .e6g

fT oR
I n EO\

-EP

.r; E

'3i
!a"

90
t-g

&

g
l!

!
'i

o.3

TE
d, ,P
r ^ 6b,

'L eo
,b- -ar- 6

o: 3

ng
o5
5c
.i
E

E.o

6.a

+!o
q ?s

E- c!
+" 93,-r E

.e
t.9ot

&
-:
c,
ri

ROTHAMSTED REPORT FOR 1975, PART 2

lotd r.d sr.qunu uPal,l

a\
e r[
; o.,I'

3TF
ao?

told r.d sr.Plds 16 sr.qurnu 1rE.y{

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 12

PARK GRASS PLOTS: SURFACE FAUNA

!
*=.J=

-t
6a
.E b
=- I

E: Era o'io -
-Eias; 3

o.9
SE
1C

E

i
?i5E
-8.

g

3i!
3E I

oE
i! ;r! .6
&>-.9

IE9d
F'

(

t

=3

te

s8;

5 ?E

-o
;E

3
o
E

4
,d
C,

€OE
'r-

eB9e
^9
9t

"t- b6- eb3

3; Er3d.g

o.9+i
-d

q;

IL

Jad p.dlE4 slue lo.J.qLlnu uea|4,l{261ptd r.d 'paoae4 srleeq lo sEqurnu ur.n

,/tl6t lold l.d p.ddrrl -;qu.rru ue.Fl

73

,t-el61 lold J.d p.ddE4 s.,.qunu uErH

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 13

!

Ec

=-,q

" Is!;;at =*
E i'BE9r =** a.-

=93
3E
Eo'
t
.9
.E
d
.i

E

q

!

.3

.t
I

-{=

sEr
1E.8

: 8=
dc
Eo
zE

.9
-e
&

-
d
I

E
.9

8.

-!! ;

n.5
E 'r,l

Io
E-8zE

z

E

E3
-!a

9o
eb
9e

i;3
-E?2
EE

TE;3
3.s
;e

:1
q

ROTHAMSTED REPORT FOR 1975, PART 2

aR9
tt-ez6t lotd r.d p.clda4 EU. lo sr.aqJrtu u!.!^l

ltoquJ.llo3 lo s.!r.ds lo sr.qurnN

@
(D

o

o
@

//@6o r

, (DO
oo (!x
IlDo

fti:ti :ooiarl ,o raquJnu uP.x

/o
bco
o(D o
o

@o
o

o

74

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 14

PARK GRASS PLOTS: SURFACE FAUNA

Floral diversity seemed to have little influence on numbers of soil arthropods. Numbers

of only one species of spider, Erigone atra (Fig.l0) and one speci's of spril.gle'il, Isotoma

virid; (Fig. i t; were Jtrongly negatively correlated with plant diversity, and for both

species'thi fewer the speciis of plant present the grcatel 
-th9 

numbers of individuals

tiapped. Of the three groups of animals that were identified to species, only for the

Coiiembola was floral diveriity correlated with the number of species caught (Fig' l2)'
This is not surprising, because whereas many springtails feed on plant material, all
spiders and all but a few carabid and staphylinid beetles are carnivorous.

(3) Phenology. Few detailed studies have been made on the fauna of old pasture' The

iniensity of-our sampling on Park Grass (392 pitfall traps for each.ofl2 monthly samples)

yielded considerablt data on the phenology of the fauna' particularly of the spiders'

Unfortunately, pitfall traps have considerable disadvantages in assessing relative abun-

dance, because iheir effectiveness depends on the actiYity of the animals trapped, and

they selectively sample the fauna. For instance, although more male than female spiders

of many species tended to be caught, this is not necessarily indicatiYe of the actual sex

ratios, 6Jause males move around to search for mates and females also move around

searching for oviposition sites and so each sex may be trapped more readily at certain

times in iheir life aycles. Similarly, it is probable that a geater proportion of ihose spiders

that actively hunt iheir prey (such as the species of Pardosc aD.d Pachygutha) are likely
to be caught than oftheiesi mobile species that snare their prey. Nerertheless, such large

numbers 
-of 

some species of spiders and other arthropods were caught that a good indica-

tion of the seasonal abundance of these species was obtained.
The most important factor affecting the activity ofthe arthropods was the temperature'

This relationship is clear when the total numbers of arthropods trapped is compared with
the mean daily temperature (Fig 16). However, when catches of individual sp€cies of
arthropods were compared, large numbers were often trapped when temp€ratures wcre

comparatively low (Figs. l9-23i Hence, pitfall catches, although ulsatisfactory, can be

ur"d to obt"io some indication of seasonal abundance. Most spiders were caught in
August and fewest in December (Fig. 17) but only a few of.the less numerous species

shoived this pattern with a single summer peak; most species differed markedly from this.

The numbei of months in which particular species were caught ranged from only one

month a year to every month (Fig. l8). Thes€ Patterns of occurrence will be discussed

in relation to currently available information on the phenology of spiders'

The seasonal occurrince ofdifferent species of spiders fell into several distinct patterns:

(a) Species that had a distinct summer peak Population (Fig. l9)' These included:

Paiiygtratha deseeri which has been reported to have a peak at the end of May to early

lune liocket, ilZ51, t ith wt i"h our data agree; Pardosa palustris which is believed to

have peak populations of males in May and females throughout spring and summer

Goctet, fS7Si, which our data confirm; Dicymbium nigrum recorded as having adults

in spring, summer and autumn (Locket & Millidge, 1953) and -Agyeta decora and

Alo)ecoii pulverulenLa for which we know of no records of seasonal abundance (Fig' 20)'

Other lesi common species with peak summer populations \Nerci Xystic:us cristat-us

which has been stated to have adulimales in spring and early summer and adult females

most of the summer (Locket & Millidge, l95l), a conclusion our data fully support; L'so

vag4zr, the adults of w'hich are believed to occur from spring to autumn (Locket & Mi[idge,
tg33)---our data support this but show a distinct Peak of adult males in April; Trochosa

tenicola, addts of ihich are reported throughout the year especially auturnl and-spltng
(Locket & Millidge, lgsl}-oui data show i distinct Peak in April and May, which is
much morc in agreement with the reported Peak in April (Locket, 1970.
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Frc, 13. Rclative abutrdanc of the mole common spiders caught in pitfall trap6 1973-19?4.
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81

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 21

ROTHAMSTED REPORT FOR 1975, PART 2

E

=

Baitryphantes gracilii

2.737

na
I?

Cenlromerila bicolor

==152

FIG. 22. PerceDtage of total spidqs cauSht pcr month.

Savignya

Frc. 23. Percetrtage of total spideE caught per motrth.

E

=

Meioneta beala

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 22

PARK GRASS PLOTS: SURFACE FAUNA

.9

st &
3l
3l cE
El €3
alu

!l
.,1

:.1
6l

'nl

.-sl

61o1d .rad ..r.qrnu u""[

=l'=.
!l ->!sl €*gl !,!'

Hr%

.-
o
2
_oo
:o
:-

?o
'l,)

s
;

83

E

t
.E

-
3
o

9ii?P

ig

€ii
8.:
EE;t
\2

o

3
E
z
.i

ci

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-10 pp 23

ROTHAMSTED REPORT FOR 1975, PART 2

@) Spocies.with p€ak populations in autumn (Fig.2l). Three species for which werecorded distioct peak populations in autumn, d"dotioro, yusius, O. retusus and.
Lepthyphantes rcnuis haye been stated to b€ common all the year round (Locket &Millidge, 1953). -Three other species which we.uughtrnoii iornrnonty in autumn,O. apicatus, Milleriana inendas arld Bathrphantes plrrrtus, are'belie".d to bernori
comm.on in spring and summer (Locket A tUllfiage, 

-leS:;. 
6. apicatus arld M. inensns

are believed to be rare.

E

84

Frc.25. NunbeN of iodividual species of beetles caught.

Tachyporus spp Philonthus cognatus

Agonum dorsale

Harpalus ruripes

Feronia melanaria
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(c) Spocies wittr population peaks in wioter (Fig. 22'). Two species had very distinct
peat carcnes in December; these were Bathyphantes gracilis, stated to oc.ur tfuoughout
the year with a peak in January (Locket, 1975) and Centromerita bicolor which was

recorded between December and February (Locket, 1975).
(d) Species with population peaks in late summer and early spring (Fig. 23). Three

species stated to be found throughout the year (Locket & Millidge, 1953) were caught
in much larger numbers at these two periods. These were EriSone denripalpis z,J,d E. atra,
both of which were very numerous, rad, Savignya fron ara. A fourth sp*ies Meioneta
beata wb\ch has been reported as scarc€, and vith a seasonal abundance which has not
been assessed, was present in fairly large numbers.

Millipedes (Diplopoda) and centipedes (Chilopoda) (Fig. 24a) were not very numerous

in the pitfall traps but were most common in spring.
Beetle larvae were trapp€d all the year round, most occurring in June; (Fig. 24b)

many of these lanae spend much of their time in soil. Peak populations of adult beetles

were trap@ two months later, but the seasonal abundance of the different species

difrered. iachyporus sp. was most numerous in May and June (Fig. 25) whereas peak

cztches of Philon hu:t cognatus occured from June and August and frosl Pterostichus

nadida, P. melanaria, Agonum dorsale, and, Harpalus rufpes werc caught in August.
These data agee with the phenolory ofbeetles in cereal fields (Jones, Personal communica'
tioo).

Peak numbers of ants were caught in June (Fig. 24c), few being active between Novem-
ber and March. Peak catches offlies occurred in June.

Concl[siotrs

Altlough very significantly difrerent populations of soil arthroPods occurred as a result

of the fertiliser treatments, particularly in relation to the amount of lime and nitrogen
applied (Edwards & Lofty, 1975), the effects of the treatments on surface-living arthro-
pods were more indirect and much less distinct.- 

There have been several investigations into the composition of the soil fauna of old
grassland (Edwards, 1929; Salt et al., 1948; Sheals, 1957; Dhillon and Gibson, 1962;

Curry, t9Oll Uut no detailed studies of the whole of the surface-living fauna of old grass-

land involving identification to species level. There have been several studies of the
surface-living fauna where the arthopods have been identifled to families (Southwood

& van Emdin, 1967; Heikinheimo & Raatikainen, 1962; Morris, 1968). Presumably,
this lack of data on the surface fauna has b€en due to the sampling difrculties. The main
sampling methods usually used have been sweePnetting and hand-collecting in quadrats,

or suction sampling; usually the latter has been the most satisfactory. In the two studies

where atl the inimals caught were identified to families (Southwood & van Emden,

1967; Heikinheimo & Raatikainen, 1962), the proportions of the diferent goups caught

did not differ greatly from those in Park Grass (fable 7)' In view of the large numbers of
spiders caught in pitfall traps it must be assumed that suction sampling is relatively
inefrcient as a means of collecting spiders from grassland.

One striking aspect of the present study is the large number of species and individuals
of spiders living in old grassland. Based on pitfall trapPing they were second only to
springtails in abundance. Moreover, it is interesting that sp€cies of spiders such as

Pardosa palustris, P. prativaga and. Troxochrus scabricalus,lhat usually occur in dry places

(Locket & Millidge, 1951, 1953; Locket, Millidge & Merrett, 1974), and others, such as

Millcriaa iaeno* and lzptorhoPtrum robustutn, that arc found in wet meadows
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(Locket & Millidge, 1953), and still others, sr,rch as Ceratinopsis stativa, Mitargus
subaequalis, Poumomops sulciJrons anld Bathyphantes parvulus, that inhabit chalk and
limestone grassland (Locket, Millidge & Merrett, 1974), were all pres€nt in the small
area of Park Grass, which is presumably a reflection of the vegetative density and pH
values artifi.cially created by the system of management.

Several ofthe species caught, some in large numbers, have been reported as very local,
scarce, or rare---e.g. (numbers caught in brackets) Cicurina cicur (4), Ceratinopsis stativa
(17), Micrargus subaequalis (23), Panamomops sulcifrons (36), Agyneta decora (468),
Meioneta beata Ql5) and Lepthyphantes insignis (21'1--{-ocket & Millidge, 1951,
1953; Locket, Millidge & Merrett, 1974). These results suggest that intensive collecting
in particular habitats is likely to show that some of the sp€cies that appear to be scarce
are plentiful in some places.

Such large numbers of spiders must be exerting a considerable predator pressure on the
other arthropods that inhabit grassland and we still know little oftheir food, or ecological
interrelationships. It has been suggested that Collembola provide a major source of food
for spiders and that mowing, raking and fertilising grassland can affect interactions
between spiders and springails, often causing spiders to ilcrease in numbers at the
expense of populations of some species of springtails (Jensen et a/., 1973).

There has been considerable discussion on the influenc€ of cutting or grazing grassland
on the surface-active fauna (Southwood & van Emden, 1967; Morris, 1968; Jensen €, a/.,

TABLE 7

A comparison of numbers of selected arthropod groups collecled b, suction

Per€ntage of a-rthropods coltected

Heikinheimo and
Raatikainen, 1962

Aaaoeae
Collembola
Coleoptera

4.O
26.O
4.0

1973; Kajak, 1962). Southwood and van Emden concluded that there was a greater
density of invertebrates in cut grassland than in uncut, but Morris found that there were
3.7 times as many animals in ungrazed grassland than grazed, this applying particularly
to spiders. Kajak (1962) stated that mowing grass led to a reduction in numbers of
spiders and even elimination of certain species. Our data would crrtaidy support this,
fewer spiders occurring on plots with short grass, and the numbers of many species
dropping sharply after the s€cond cut in August. Species that appeared to be particularly
affected by cutting included Pardosa palustris, Oedothorax fuscus, O. retusus, Bathy-
phantes gracilis arr.d ltpthyphantes tenuk.

The main value of the present study is to demonstrate ttre need for a better under-
standing of the role of the surface-active fauna, many of which are predators (centipedes,
spiders, staphylinid and carabid beetles) in controlling pests of grassland.

sampling
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TABLE E

Nunber o! species of anhropods trapped on the Park Grass plots
(a') SPecics of sPi&rs

Amaurobiidae
Anauobiut stt lilis (BlacketzlD 2 dd' 0 9?

Thomisida.
XYsticus ctisrarut (C]]€iCI) 39 6d' m 99
oxypnla sonctuali (o.P'-Cambridgc) I d, 0 99

Lvccidac'P@bsa Dalusuis (Lioaaq;s) 286 dd' 108 99
Po.losiul4ra (Crrr*) 16 dd! 0 9?- - --
P@bsa'prativaia (L. Koch) 65 dd'- 12 99
Patdoso-amentata (Aerck) 2 dd' 4 99
Parfusa nigriceps (lborell) I 6' 0 99
P@doil ltiubt'b (rlalckcnaer) I d' 0 9?-- --AloDecosaTulverulen a (Clcrck) 83 dd, 22 99
'h;chosa rlrbola fi)&t) 4 36 ' 

3 9?
Trochosa terricolaT\oftll 27 dd, 8 99

Ar€lcoidse
Zicurina cicar (Fa&icius) 2 dd' 2 99
Eahaio nava (BlackwalD 9 dd' 0 99
Hahnla helveola Si,E.oo I d' 0 99

Theridii<tae
Et oplog,atho tl@rucioa (Hah!) 14 dd' 0 99

TetragDathida€
Teiurutha naatona Simon I 6, 4 9?- -
Pachlwnatha ckr*i Sun<leva.ll 1 3, 2 99
Pacivlnafia dcg.eA Sutrdcvau 531 d6, 517 99

LvnvDhiidae''Ciatizella brcviNs (Watri4) 7 d6' I C

)l/alckenaera aaiico (lltider) 5 dd, 0 99
Walckenaera nadioalph (Wcstring) 2 dd, 0 99
Walckcmeru unicornis O.P.4ambridgE I d' I I
Dicvnbriam nigrum (B)4rk\t/cu) l6t 6d' -5199
Po;adicnenis iumila (BlackwaU) !5 dd'-0-99
o.dorhorux sibbosus (Btact<1vat!) Q dd' ! ,9- -^
Oebthorux-fuscus @ia*!all) 8-l-{ 4d, 8-q2 9!
bebthorax-rctusus (watiog) 655 d3' 502 99
Ocfutlarax apicarus (Black*all) 22 ddr 

-l 
I 99

TrtchoDtc aihorclli (W6trind I d, 0 9?
CneDtaloates obxwis (Bltckwal) 3 3d' 0 99
coAhapsir stativa (simoo) 15 ddr I 99
I"tso |os:ats (Bla.kwall) !! ddr l{ 99 - , - ^^
Tloxocfuw icabriculus (westring) I I dd' 3 99
Monocepholls luscipes (Blackwall) 3 6d' I 9^
Mioatius hciigrallus (BlacLwaX) ! dd' ? ??
Mioar-pus suboecualis (W6Eing) I 5 6d, 8 99
hieon;tl4 hienalis (BlackwaU) I d' 0 99
siienva hoatata (Blal*wall) 151 dd, 50 99
Dipioicpialus crisutus (Blackwdl) 0dd, ! I - -
Dfolociohalus torilrons (O.P.4ambridge) 0 dd, I I
Aiacoius hanili @lackwdl) 8 dd, 0 99
Pananonaps sulciftons (Wider) 33 dd' 3.99 -- -
Milletiara'inetari (O.P.{aEbridgp) 106 d6' 65 99
bipne dcntioalpis ($'lider) 5412 dd, 641 99
bigonc a,ra-(B'[ackwall) 4983 dd' m2 Cg - - -
iitorhopuum robusum (Wesqing) 5 dd. Q 99^ ^^biteoiui nelawpwius (O.P.{amhddsp) I d' 0 9?
Porrhonara comexum (wcsring) I d' 2 99
Pirhoruru mioopthatinaar (O.P.-CamMdec) I d' 0 99
Porfionura erranr (Blaqkwall) I d' 2 99
AsyrEta subtitis (O.P-lamhidge) !-d, q$- 

^^Aiyncta dccoro (o.P.4anddcc) -'l{)7 ddrql 9C
iiitoneta rurestris (c. L. Koch) 65 dd, 7 99

. A furthcr speci6, C",' tron rus Prrd.ns (O-P.--4ambridSe) dl ri"s trapped h Docember 1975'
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Meiow,a saxatdlk (Blactwall) 6 dd, 0 99
Mcioneto beara (O.P.lanbridgE) t73 dd, 42 99
Ccntrorn rus sybdticus (Blackw-all) 6 dd, 0 99
C.ntromerita bicolor (Rlackwafl) 87 ddl, 65 99
Macraryus rulus Ntlider) I A. 0 99
Bathypha\res gra.ihs (Blackwatt) 388 dJ. 349 99
Bathyphantet panulus (W6Eing) 26 dd, 16 99
Irpthyphaites teruis (Black*all) l2t dd, 178 99
Itpthypharrles zimrrarrrenri Bertlau 5 dd, 2 9e
Irpthyphetres eric@us (Blackwall) I d, I g
Lcpthyphantes insignis O.P.-Cambridge 8 dd, 13 99

(b) Species of Collembla
ODychiuridae

Orychiuus ambulans (L.t Saart..
Onychiurus amutus (f illb.\ Gbin.
Onychiuus edinentit Bognall
Tal lbe ry i a de n i s i (EEgtriall\
Tu I I be r g i a c a I I ip y go s Borfct
Tullbergia kraasbaaeri E{/fi1c,r

Poduridae (HypoSastruddae)
Frie sia nhabilis (f nllb.)
Ilypgost ura de nt iculat a (Ba,ghall\
Willemia sp.

Isotomidae
Folsomia ca nd ida (W illem)
Fo lsonia q@drioculata (Tu.llb.)
Folemid.s sp.
ho to rnodcs prodact us (Axdson\
Isot o mie I I a minor (*hafr<rl
Isotono notabilis (Schafro\
lsotoma viridis Bol.JIlEt

Etrtomobryidae
E n t o tru b r ya n i co I e t i (Lnbtf,.,k\
Entomobrya nivalis (L.\
Iipi&crytur cyadeus T lb.
Heretutu$ us nitidar (lcmpbaon')
Pseufusinclla sp

Sminthuridae
Bo to lctkl la hotu nsis (F itch\
Bohrletklle sD-
D ic yr,omina m i na ta (FalJficiusl
Smi hurr/.r viridb (L-)
S ni^thurides pumilis 0(r3;ostE:tEtl
S nin, fu aiaus aue us (L\bb',l\
Sminthuides elesans Cas'amau aod Dclamare
Sminrhaius sO.
Megatothorax sp-

(c) Specics of Coleopteru
Carabidae

Agoam fursale (Pp.)
A nan fan i liaris @nfts.)
A mara luricollis *hicde.
Denerdos ardcapi llus (L.)
Feroaia nadida (F.\
Fero a nalamrla Ql-)
Ilarplus rufipes @.G-)
Nebia h?vicollis (F.\

CurculionidaG
A lophlt,rigu fi o, us (F -l
Barynot us obscuras (E.)
Baty^ei,hct pe ucidus (Boh.l
Otionhyn hus nngalorb (L.)
S iroru puh.tico I lit St@h.
Ttuahyphlo" us ari st atus Gyll.
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ELtedd,ic
Agriorct lh.alLt (L)
Agtotes obscwus (L.\

silohida.
Chohva obtonla ,.aF.
PlorruPlsgus subvi osus (GoqD)

StaPhylbidae
Phiion hat cogna,us St@h.
Philon hus varius (GYll.)
qued .t meemc|i^us (Marsh.\
Tachnnas t6ws (DeE)
TachYPorus sPP.
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