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Institute of, Ecology, Polish AcademY' 01' Sciences, Dziekanow.· 

Lesny, 05,..092. a',omianki, Poland, 

SPIDER COMMUNITIES UNDER AGRICULTURAL AND INDUSTRIAL. PRESSURE. 

Spider communi ties: show differenc-es· de.;pending not. only on the 

eoosystem. tY'pe, but· also on. the. landscape) type" espec.ially. when 

the latii.er is; undier.· agricultural or industriaL pressure'o 

S'piders1 associated with, plants: were. compared. in. cxop fields, 

o:f the; agricultural landscape: near Turew, /Great Poland/, fores.t

agricultural-industrial landscape .n~ar Knurow /Silesia/ and, the 

forest-ag~icUl tural,.recreationalc landscape', near Mikolajki 

/Mazuria/ /Table 1/ /J:,uczak 1,980/. 

Table, 1 

Communities of. crop field, spiders 

Locality' and 
landscAl'e, 

Parameters 

Number of: in-
g!:=.!:~:..~E~~~~~_ 
Per cent of do-
~!!:~!_::'E~~~~::!:_ 
Per cent of.' in-
g!:~!:!_~E~~~~~_ 
Iq-umber' of c.Qli-
~!~~_::!E~~~~~ __ 
Per cent. of con 

~~~:!-~!?~~~~~:..-
Per cent of s.pe 
c:ies c.ommon to 

!~~~~;:~~~~!:~--
Proportion of 
Araneidae ---------------

Turew, 
agricultural 

8 

15 

-------------
194, 901 

-------------

Knurow: 
forest-agric 
industrial -------------

9 

52,5 

2c4 

22 

87, 86 

Mikolajki 
f.orest-agric. 
recreational' ------------------

13 

38,5.: 

28 

---------~--------
61, 72 

29,5 15 134,51 
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In the landsoape: under' heavy agricultural pressure /Turew/~ 

the'dominant: spidera accounted: fbralmost 3/4· of.' the, total eom

munity" and among them,.. so-calle.d c.onstant, spiders /occw.rr:ling 

every year/ and spider.S! common to the. three: study regions, w,ere: 

moat. abUndant .. It should be noted. that the analysad, paramaters.' 

of. the community' are. higher here than in thee areas, .under' indus':' 

tr:i:al pressure .• In' the. fbrest-agricul tural-industrial.laridscape 

,of S:I.lesia, the proportion. of.' spiders; of the family Araneidae 

was the lowest" and the other parameters had intermediate values 

between, the.: Turew and Miko:tajki regions. In .the forest-agricul

tural landscape of Miko:tajki,.. all the analysed ecological groupS:: 

of' spiders.' common in Poland, were least abundantly represanted, 

. their proportions in the community being the lowest; conse'luen

tly" the proportions of other ec:ological groups, of spiders. were 

higher" thus the· diversity of this community' was the: highest. 

Moreover" the abundanc.e of individual dominant species: 

/accounting for .at least 5;% of the, community/ largely differed 

from each other in areaffi under agricultural /~uczak 1979/ or 

industrial pressure: /Turew, Knur6w/, this being refle.cted by 

their proportions in the community" whereas in crop fields of 

the, Miko:tajki region their numbers showed, a.higher equitability, 

thus their. proportions: were, s.imilar /Fig. 1/ /:r..uczak 1980/. 

In 1,977 - 1984,- spiders.: were studied in the industrial land

scape, of the Knur6w. region. 'in Silesia. Three landscape, sactions, 

were; s'Ellected representing. alL most., important ecosystems: forest, 
. ~ 

mid-field clump of trees.', meadow and orop fieldt in three lcicali-

ties,'under differential industrial pressure. The.se: w.ere:: Ksi~ze_ 

nice? located far from a. coal mine. and industrial plants, with 

the.' lowest dust fall /1.62 t.km-2 • year-1 in. 1981/, the low.e.s.t 

co~centraticin of SO~ /65p.g. m-~ .. day -1; and N0
2

, and,. the 10wes.t 

proportion of heavy' metals in soil; Szczyg:towice-" located at 
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Fig.1 Dol!linant s.pe cies and tne.ir contribution. to spider 

communities occurri~~ on crop fields plants 

Iper cent! 

l-Erigone. atra. BI.,. 2,..Oedothorax apicatus IEl.l, 3:-Meioneta 
rurestris le.L.K.I, 4-Xysticus kochi Th., 5-Mangora acaIypha 
1.1Ik.l, 6-Pachygnatha degeeri Sund., 7-Erigone. dentipalpis 
/l'fid.l, 8-Microlinyphia. pus ill a.. ISund.l, 9-T.etragnatha. extensa 
IL./, lO-Aculepeira ceropegia Ink.l, 11-Xysticus cristatus 
101.1 ~ 12-Philodromus. sp., 13-Araneus. quadratus· 01., 14-Linypt>..ia 
triangularis 101.1, 15-Singa pygmaea ISund.l, 16-Araniella 
cucurbitina 101.1, 17-Theridion impress.u!ll L.K., 18-Tibellus 
o blongus. l;'Ilk.l, 19-other apecies. 

a. coal mine 12.11 t, 95 pg/" and Giera3:to'Nice, also located at 

a coal mine, near a. cokery plant and a. plant. of pr.ocessing 

industry - with the highest industrial pollution of the envi

ronment 1229 t I 95 )J-gI /£uczak. 19841" The frequency distribu

tion of spiders biomass was a."lalysed in two landscape. sections: 

in relatively clean KsiEj,zenice and in heavily polluted Giera2:to

wice. I~uczak 1984/ ITable 2/. 
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Table: 2 

Distribution of. spider biomass Of.' 7 sam.ples .. eollec.ted' 

dUring; the. s.eason /mg wet; weight! 

------------'------Ksia.~eii3:ce-------- ------G:i:eraHi5wlce------
1.981 1982. 1981 1982 

Ec.osystem biomass· per biomasa per hiomass per' biomass per ___________ ________ ~=~~ ________ ~=~t ________ £=~~ ________ £=~~ 
Forest 

Mid-fieldi 
clump. of. 
trees; 

8751 31: 

5866· 21 

6644 43 h 00711 50 190071 43 

3025 1.9 179061 40 47 

Meadow, ~ 4}' 153;71. I 35 1082 5 1763 8 

£E~E:..f~~~';"_f-.ll2ggL ___ 2 _J±~2L __ ~ __ l~lg;,. ____ 2 ___ ~ll _____ g 
!~~::~ _______ ,-g~~§~ ___ l~~ _l~~~~ __ l~~ _g~!~! ___ !~~ _gl~~2 ___ !~f 

The biomass.: of. s.piders; /also their numbers( was highest. in 

the, fbres.t" then in the: clump of' trees; or' on t~ meadowc !depen

dJing; on.·loca,1.conditions/" and, the~ lowes.t on the: axop field; •. In 

the two atudy'y;ears.., the: biomasEt: of.' sipiders; in the fbIteat: and: 

in t:he, m:id;.-fieldi tr.ee· clump w,as; much higher in the, heavily pol ... 

luted, loc:ali ty" and' in open habitats; /meadows . and crop fields/ 

their biomass) was higher in the .. r~latively cJl.ean /unpollute.d/ 

locality /Table 2/ ~ Spiders; w,ere, better protec!ted from .dust. in 

woode.d' s.1 tes and they less fre:quently vis.i ted open habitats, • 

. In "clean" Ks1Ej,zenic.e, how.e:ver, the;)" readily migrated f:rom wo

oded areas and abundantly s.ett~e:d in open ec.osystems. rn the.' 

polluted Gieraa:towice: region the bulk of spider biomass· - 90% 

in the' two s.tudy years - o.ccurredl in, the fores.t.,. whereas; to% 
inhab±ted open ecosystems; in the: clean KsiEj,zenice: region, the 

respective: figures. were: 52% and 62% in wooded ecosystems, and 

48%" 38% in open eeosystems .. 

Differences. were; also observed in the.' mean individual body 

weight of' spiders over the season /Table 3/. 



203 

Table 3, 

Average individual. bodlY' we.ight- in gowing s.e.ason 

/rog w.etweight/ 

Ecosystem, 
________ ~ __ ~~~~~!l_an~~l~~~ _____ ~ _______ _ 

Ksi.El;zenic.e Gieraltowic.e 
__ 12~L___ __12~g;:.__ __I2~L__ __I2~~ __ _ 

Foreat 

Mid-field~ cdump o:t:: 
trees: 

Meadow_ 

Q~~~_f~~~~~ ______ _ 
~~~_R=~_=~::[~~~~ 

5-.04.-

8.4.6 

·1~0:1:1 06, . ----------
1.1.08' ----------

6.22 6;~82: 6.51 

5.85 1.1.2: 6.96. 

J~::::L 6.80 6.60 
_ ___ ~!1L __ - ___ g.!±2 __ 

___ ~.:~L_ ___ ~.:~L __ 5.64 
--------~ 

In:. the, f;orests:: the me~ bodY' weights. of.- s.piders: were, similar, . 

whereas; on. the: meadow; and: the crop field in "c:lean 11 KsiEj,zenice 

it was .. two times;· or:- more. than two· times, higher /Table 3/. 
Only in liess,polluted habitats, of Silesia Larger species of 

s~iders; can occur. 

Table 4· shows; proportions. of 4 main families of spiders; as

s.ociated with plants,: in Silesia." Which, at the, same time, re.pre

aant ecological groups) dd.ffering in the .way of catching prey'.· 

'Dab1.e; 4-

Proportion'. of;: four.' main :t'amilieSJ in total n~bers of:'s~iders, 
ot':· diff.erent landscape) se.ction. fin percent/ 

-------------- -------------- --------------- ----------:-----
_~~f!1:~~~=:.. __ Gieraltowice, __ ~~~~lg~~~!£=,_ ------ ------

Fa.Iililies ":12~L __ 12~g_ _12~~_ __ l~~g:.. __ 121L __ !21~.:. --------------
Araneidae [iiJ' rnJ 17 20 21 31 

Tetragnathidae. 12 14 27 18 22 17 

Theridiidae [ill [E[J 9 18 12 13 
Linyphiidae 14 16 [li] [lli [8]. ,'1291 
------------'-- ------- ------- -------
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In "clean" KS:iiEtzenice. Araneidae and Theridiidae had the 

highest. propo:r:tions< iri. the. communi -try" whereas: in polluted, 

Giera3:towice: and'. Szczyg3:owioe: this:: was. the f!l.mli.ly' Linyphiidae" 

which c.ontained~ s'peeies, highlY'. resis.tant. to .industriaL stress:es. 

Thi~; isl espe.c1.ally the; case: of the: most abundant, s,peci:es.: of this. 

fam:iily_ 

The: number o::e: apecies recDrded. from 'the, forest; at KsiEtzerjiic;-e: 

CliV:er' the: fbur .. year study period was, hd.gher . than that~ recorded 

froIIL the, other f.brests under atudy /;t,uczak 1987/ /Table 5/. 

T.hes9) are data from 7 samples, taken every; month over the. 

g;roowing season.' 

Table 5> 

Rang!'!'; .of',' the number of s .. pecies per year collected in 

t.brests dUring, four years. 

l'iocaJli 'by Number of s<pecies 
-~----------- -----------------------------------------------
Anio3:ki 35 4.0 

Giera:ttowice 38 - 46 

Szczyg3:owice 30 - 4.7 

KsiEtzenice I 41 - 49 I 
------------- --------------------------------------~~-~-----

In more; polluted f.orests., the. ne.corded numbers of spiders 

per: year/Table 6/ and their' biomass /Table 7/ typioally'tendedi 

t:o be, higher, than in. less. polluted forests. over' the; 4;-yeall.· 

study:' period~ 

Local;. crondi tions, and factors.; asso.ciated w:tth. a. given, land

s,oape:, tY'Pe, largely affeoted numbers .. and biomass of. s.piders: 

the effects.: of agricultural. stress were often. heavier than. the 

~ffects,of ~,moderate industrial pressure. 
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Table 6.; 

'To1JaJ.. numbers of spiders in forests ~Y~E_~!:22~~~!ve:"'~':!:!:~L;r~~~ ocalit ------------ ------------
ear Aniolki Gieraa:towice Szc.zyglowice.: Ksi~zeri:!.ce; 

11981; 1111 
1;982: 1:025 
1.983, 1:950 

_!2~$.:._ _ ___ l~~! ____ _ 
Total 5437 
_~~E~e ____ l~~2 _____ _ 

1477 
1386) 
22:05, 

---!~g~------
6596 ___ 1~12 _____ _ 

T.a.bl..e 7 

7951 
1,082: 
1490 ____ 2~L ___ _ 
4322 
1080 

1734 
1069 
1.1<54 _ ____ 2~L ___ _ 
4894 

----gg~-;..,---

Distribution of s.pider biomass in forests as calcul.atedl:tn 

ociiHtIe 
-!!!~~--

1982 

1:983 

:.. _____ R~E2~nt~~~~:L:!:~~E_ h!~!:~~:!:;..~:!:~~~ss .:._~ ________ _ 

·Anio~ki Gieraltowice Szczyglowice· Ksi~zenice 

41.0 

11,00 I 
39.2 

52.8 

28.9 

1:3.6 
__ !2~1~_ _ ___ a§!;2____ _ ___ 22.!!_____ _ ___ ~!;2 __________ g.2!;L ___ _ 

Heavy· pollution acc.ounts .. for the degradation and. dJegenera... 

: tion of: the) vege.tation and. ultimatelY' -tio the destruction of the 

, aaosy.'Stem. Our stud.iea, were conducted,. at a moderate. intensity 

. of izldustrial pressure ~ which degraded acosystems.' graduallY' but. 

ailowedl their survival and functioning, and even 'enhanced a. 

s.trong deN:el,opment of spiders within the .habitaiis. being, .in the 

course of degradation. 
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Decleer: Whieh sampling method did you use? How is it standard
ized? 
J. fuczak: Sweepnetting is used for all families. Previous in
vestigations revealed that this method was quite appropriate 
for our study. 




