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Abstr'act 

Within thc BMBF-rcscarch projcci )) Futurc-Orientcd Forcslry Manageme nt «, thc response of so il­
inhabit ing gamas id mitc spccics 10 changing forcslry tllcthods ~ltld 10 ccrtain agc s tages 01' p ine and mi:-: cd 
pinc/bccch forcsts in the Müri tz National Park (Mccklcnburg-Vorpommcrn). north -caSlcrn Gcrmany. was 
in vcsli galcd. An unmanagcd bccch forest was chose n as a rderencc. as Ihis is Ih c pOIentia l nalUral 
vcgewlion in Ihe region. Two pure pine forests 01' 19 ami 80 ycars. 2 young and 2 oleler mix ed deciduolls 
ami coniferous forests ami a 188· ye:11··0Id beech stand were invesli ga lcd. The gamas id mitcs occurred 
a ltogclher wilh 42 spccics from 28 gcnera and 15 liHlliJ ics. The slrllclurcs of comlllllnilies of prcdato ry 
Illites were VCI)' s imil ar belween the pine lores! 01' 80 years ami thc younger mixed forest b!.!ing 
composed 01' pines, whic h are 51 ycars old ami very young undergrowlh of beechcs. which is at thc age 
01' S years . In these stands Ihe gamasid mites were round with their highest abundance 01' 16 300 :1ml 
17300 ind .lm: respcclively. which were in pan signiri canlly different from Ihe olher siles. Panic ularl y 
10 Ihe older mi xed foresl 01' 190·yc:lr·old pincs ami 45-yca r·old bceehcs they showcd signiriean t 
d ilTc rcnees. Thi s mix ed lorest had a lso liul e similarilY 10 the natural beerh stand . On the basis ofvariancc 
amI corrcJalion analyses Ihe diflhe llces cOlild be proved by the signiricam lligher indi vidual nllmbers or 
abse ll ce 01' scveral species in s tands 01' dcrincd agc stages which was panly duc to the dilTcrcll1thi ek ness 
01' th e coniferous litt er layer in Ihe pure pi ne and mixed fores ts. 

Keywords: Ga lll<lsida, forestry management, soil ecology 

Zusammenfassung 

Die G amasidenf:llllUl (Aca!"i , Arachnida) in den \Vii ldern des Mü ritz Nationalpal"ks 
(Mecklenburg-Vorpommern) IInt er dem Einlluss untersch iedlicher Altersstufen der 
Bestünde [m Rahmen des BMBF·Tc i[ vcrbundprojektes >~Z u kunftso ri e n t i e rt e 

\Va ldwirtscha n« wurde im Müritz-Nationalpark (Mecklcnburg-Vo q)0111111 crn) , der Einfl uss 
des Waldumbaus von reincn Kie[c rnforsten zu naturnahen Kiefer-B uchellmi schwäldern sowie 
versch iedener Altersstadien dieser Bcständc auf die Gam<ls idenfauna untersucht. Ein 
unbew irtschancter Buchenwa[d als potellziell natürliche Vegetatiollsformation der Region 
diente als Rcferenzs tandorl . Hier wurden zwei reine Kiefern!liiehen, [9 Jahre und 80 Jahre , 
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zwei jüngere und zwei iiltcre Kicfcrn-ßuchenmisc hbeständc lind e in ISS-jähriger 
unbcwirtschanctcr Buchellwa ld bcprobL Unter den Gtll11<lsidcn wurden insgesamt 42 Arten 
<lUS 15 Famil ien und 28 Gattungen gefunden. Die Strukturell der Gamasiclcllzönoscn ze igten 

zwischen dem SO-jährigen Kiefernbestand und eiTlem der jüngeren rvl ischbeständc mit 51-
jiihrigen Kiefern lind 8-jiihrigcm Buchclluntcrwuchs die größten Übe reinstimmungen. A uf 
diesen beiden Flächen erreichten die Gamasida beispie lsweise insgesamt mit 16 300 bzw. 
17300 Ind .lnf ihre höchsten lndiv iducndichtcll lind unterschieden sich dam it tei lwe ise 
sign ifikant VOll den Abundanze Il der übrigen Flächen. Deutliche Untersch iede wiesen beide 
Flächen zu dem ältcrcn Mischbestand mit 190-jährigen Ki efcrn und 45-jiihrigem 
Buchenunterwuchs auf, welchcr auch zur Buchenntiche nur geringe Ähnlichkeit zeigte. 
Anhand VO ll Varianz- und Korrelationsanalyscn konnten die Unterschiede vor allcm auf das 
dcut lich hiiufigere Vorkommen bzw. Feh len cinzelner Arten in bestimmtcn Altersstadicn der 
Bestände zuriickgcftihrt werden, wobei untcr andcrem auch die Mächtigkeit der Nadelstreu in 
den Kiefern- und Kiefer-Buchenmischbesliinden einen dcutlichen Einfluss zeigte. 

1. In(roductioll 

North-eastcrn GCrlnany is a region of potclllial becch \Voodlands (Faglls :-'Y/l'alica) . The 
substrate of the soils are periglacial depositcd sands. Howcver, since elear-eutting of the 
\Voodlands in thc Midd le Agcs anel the begillning of regular forestry managemcnt 200 years 
ago, these woodlands have been transformcd to 1110s tl y pine-forcst 11l0nocultures (Pillus 
.\)4veSfris) , whieh are orten llllsuited to thc ex isting habitat eonel itiollS. At present , 65 % oflhe 
wooded are<! of the fe(lcral state Meckl enburg-Vorpommcrn are pine forests. Under natural 
conditiolls the pine woulcl have a proportion 01' only I %. It is we il know ll that the structural 
povcrty orthcse pine stands (which are also ormonotypical age structure) is a direct cause 01' 
the mass reproduction 01' pests ancl gal es. In order to preserve the varie ty of fUllc tions of 
wood lands also in the future, it is intendcd to incrcasc the proportion 01' stnlcturally rieh 
mixed pine/beech forcs ts to 56 (Yo in the course of the current celltury. Additionally. 10 get 
wood ofhigher cconomic value, trces of gooel quality shotlld be IcH to grow longcr than usual , 
C.g. pi ne 130 to 140 years or bcech 160 ycars. lt is weil known is thm thc undergrowth or 
dcciduous pi anIs in conifercus forests improves so il chcm isllY, litter quality al1(l the living 
coneli tions for many decoillposcr species (c.g. SALAMON ct al. 2005). I-Iowcvcr, so fa r liH le is 
known about the response ofsoi l-dwelling gamasid mite spccies 10 changillg forcstry lllethods 
allel espec ially to ecnaill age stages of pine and mixed pine/beech fores ts in north-castcrn 
Germany. Withill the BMBF-research projeci )) FlItlLrc-Oriented Forcstry Management« this 
matter could bc investigatcd. Soil-dwcl ling preelalory mites are an indi vidual alld species-rich 
group in many variolls open habitats and l'orcsttypes (e.g. KARG 1993b, RUF 1997<1. RUF & 
BECK 2005). Morcover many spcc ies arc vcry SC llsilive 10 human impacts like pcstic ides, 
hcavy Illetal s or structural manipulations of the soil (e.g. SIIEALS J 955, BARING 1958, KARG 
1961, 1967, 1968, 1993a, ß ECK Cl al. 1988. GLOCKE",'NN & L ARINK 1989, SCII ULZ 199 1, 
KOEHLER 1993, SENICZAK ct al. 1994, KARG & FREt EIt 1995, ALBEJrrl ct al. J 996, MADEJ & 
SKUBALA 1996, RUF 2000b). Changcs 01' the gamasid fau na during a sccondary succcssion 
werc showll by KOEI-ILER (1998). This led 10 the assumption that also modified soi l cond itions 
and probably food rcsomces that are effeeted by the ag ing of a pille forcst CI S weil as a 
pinelbcech mixcd fore st influence thc gamtlsid rnite comlllun ities in thcir composi tion both in 
llulllber al1(l in structurc. 
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A flIrther aspcet ofthis study was 10 eomparc the gamasid lllite comt11unities o rthe diffc rent 
stand agcs ofa pine al1(l mixed fo rest with thc gamasid mite comJl1l1n ity 01' a ncar-nalural pure 
bcceh fo rest to determine how 1:1r they dille r rrom the potcntial natural rorest vegetat ion type. 

2. Ma terhlls ami Methods 

2.1. Sites 

Thc invcstigatioll s took plaec in thc Müritz Nationa l Park. Two pure pine l'orcsts and l'our 
mixed dee idllous ami conifcrous fores ts 01' different stand agcs werc compared. A natural 
1I1lmanaged bcech forest was chosen as a rcference. All sitcs with thc agc oftheil' pinc andlor 
becch trces , humus type , thickncss ofhulllllS layer as wcll as thc eIN -ratio ami pI-! are shown 
in Tab. l. Thc data 01' thc humus layer wcrc laken in May 2002. Add itionally in July 2002 a 
nori sti c eharaeterisatioll was dOllc. 

Tab. ] Charactc ri st ics o rthe in vesligated sitcs 

Age dala 01' pi ne am] bccch in thc dit1crcllI satllpling sitcs accord ing to M Ol LER -M oTZFELD 

CI al. (2004) 
rh mol' = raw hlltllll S- likc mol'. rh = raw hUlllus 

FOI'est Sampl ing s ile Agc (yen rs) 01' I-IUI11US 
Thickncss 

cOIll)Josition (abbreviation) type 
01' humus ClN pli 

pine hcech layu (cm) 
- - - - -

pi I 19 rh mol' 6.0 20 3.4 
pille 

pi II 80 rh 7.0 24 3.0 

pi/be I 51 8 rh 9.0 22 3.2 

mi xed (pine pi /be I I 80 40 lllor 5.0 21 3.5 

and beech) pi /be III 155 50 rh 9.5 26 3.0 

pi/be IV 190 45 rh mor 11.5 27 3.0 
- J 188 

-
2.5 1 beech be f-lllull 17 3.6 

2.2. Sa mp ling ,lI1d processing 01' predato ry mitcs 

Samp ling was done thrce limes in 2001 in spring (7 May) , summer (1 1 Jllly) and <111tullln 
( 15 Oetober). At each rorest stand. 1wo repli catc si tes (d = 3 111 ) were marked. Thrcc sampies 
were taken per repli cate sile anel date by using a stee l cy linder (d = 6.4 Clll amI 5 Clll dcplh). 
In thc b boratory, soi l arthropods "'ere cxtri\e ted li'om Ihe sampies by using a high-gradient 
Macf~ldyen-typc-exlractor ( iv IACF/\DYEN 1953, 1961). Thc e iN-ratio anel p I-! we re mcasured 
from cach sampie by us ing a CNS-analyscr and a g lass c lec trodc rcspcctively. Thc gamasid 
lllites werc l110untcd in Faurc's mcdium. Thcn, exccpt for j uvenile stages allCllhc individuals 
orthe fam il y Phytosciidae , they werc idell lilied to specics levc l. 
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Für thc identilication of the gam<lsicllllitcs thc kcys cf ßREGETOVA & KOIWLEVA (1960), 
BREGETOVA ( 1961 , 1977), EVANS & TILL ( 1979), K,'RG (1989. 1993b), BLASZAK ( 1974). 
!-I YA1T ( 1980) ane\ I-IYATT & E~IBERSON ( 1988) werc lI scd. Thc nomcllclaturc is accord ing 10 

BLASZAK Cl al. ( 1997). 

2.3. St:ll istics 

To clcsc ribc the communitics ofprcdalory mitcs illihe differen t sampling sit cs, abundances 
(in ind .lm\ whieh were ca1culatcd from Ihe geomet ri e ll1cans 01' all sampIes from cach s tand ) 
allel dominances of a1l ga111<ls id mitcs allel of IlUIllCrOUS specics {'rom Parasit idac, Zcrconidac 
allel Uropodill<l as we il as spccics llu111bcrs anel spccics dcnsitics were comparcd. Morcovcr, 
asscmbbgcs were charactcri scd by thc divcrsity index according 10 Shannon & Weavcr 
( 1949) allel thc CVCllllCSS index. Sign ificant diffe rences of these slructural charactc ri s ties 
bct\Vecn the investigated sites were establishcd by multiple ancl nonparametric comparison 
tes t stati s ti cs (Tukcy's ho tl cstl y s igni ficant difference test, Mann-Withney-U- test) using the 
program SPSS 12.0. T he figures I - 2 ,md 4 - 6 locusscd Oll the signifi cances bctwcell the 
di fferent investigatcd age stages wi lhin Olle forest type. pure pine or m ixed fo rcst respectively. 
Therefore, the beech s tand (be) is not included there. Relations betwecn thc s ites . spec ies anel 
cnvironl1lc ntal fac lo rs wcrc analyscd by a canonieal correspondencc ana lyses (CCA) u5ing 
abundances of the observed speeies. Thc analysis was done by the software CAN OCO for 
\Vindows 4.02. Corrc la tions between the envi ronmental data and spec ics as weil as bCl\Vcen 
single spec ies were tes led with thc Spearman rank co rrcl at ion analysis (r./). To show the 
dominanee sil1lilarities between the sampling sites, thc Renkone n-index (RENKON EN 1938). 
was calculatcd. Add itiona lly thc maturity-index for Garnasi na m itcs (RUF 1997<1 , 1998) was 
lI scd to es timatc the s tate o rlhe Gamasina m itc commllnilies. On thc data basis ol'lhe bio logy 
ol' rcprodue lion and coloni sa tion abilit y of gamasina mite spec ics they are rankcd in a 
numerical rlK-sca lc. That means timt spcc ies in thc r-sca lc are rep rocluclion s tratcgist5 
whcreas spcc ies in the K-scale are adaptation strateg is ts . For taxa that a re rni ss ing in thi s 
sea le, informat ion aboll i the ir li fe hi s tory is still ins ll f'licicn t 10 datc. 

3. H.csult s 

3. t . Floristic ch::U-lIctcrisat ion or thc sitcs 

For thc sampling s it es pi- li, pi/be- I allel pi/bc- Ill vcry elCIlSC herb- and 1ll0SS layers (covering 
~ 60 %) mainly composcd of /Jesc/wmpsia .flexllosa, Vaccilli/llll myrrilllls, Plellro=illlll 
schreberi and Scleropodilllll PIIJ"IIJ/I rcspce live ly we rc recorclcd. Thc same spcc ics occurred in 
pi- I, but thc covering had 11 lowe!" c!cnsity (3 % herb layc r, 30 % moss laycr). In thc shrub and 
herb laye r of pi/be-I al so a lot of RI/bl/s idael/s was growing. The herb laycr of" pi/be- lI alld 
pi/be-IV covcred thc soil only with 5 allel 1 % rcspcct ive ly, but the spee ics ri c hness in pi/be­
Il was w ith 10 spcc ies (e .g. Al1emol1e lIemorosa , D'yopreris can!lIIsialla , Oxalis acelOseIla, 
Vaccil/illll/ mynilllls) Ill ueh llighcr than in pi/be- IV with only 3 species (Faglls sy/vmica. 
PillllS sylvesrris, Vaccill illlll my nilllls). In thc m05S laycr 01" pi/be-IV only ßrachyrecilllll 
/"/tfobll!1I1I/ was fo und (covering I %), pi/be· 11 had no 1110S5 laye r. In thc bcech s tand thc herb 
layer with AllenlOne lI elllorosa and thc 1l10SS laye r w ith 4 spccics (Arriehium IIlldll!mllll1, 
LopllOcorea hererophylla, Orrhodic/"al/l/Il/ IllOlIrWl/fIIl , Po~vtricJllIlllfor/}/oslllll) werc al so vcry 
sparsc!y dc vclopcd ( I %). T hcrc was, howcvcr, a !argc Cllllounl o f dcad wooel in thi s 
uilmanagccl s ite. 
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3.2. G am3sid mitcs 

In comparisoll of bOlh pure pille forests. s ignificantly more individua ls werc found in the 
sampies of thc older sile pi-li (17 300 ind./m1

) (P < 0.00 I). \'\"ithin Ihe m ixed foresls the 
yo ungcsI si te pi/be-I showcd a significan tl y higher abundance comparcd to all o lher s itcs 
( 16300 ind ./m1) (r < 0 .0 ]) (F ig. I). Thc abundanee va lucs 01' gamasid rn ites in the young pi ne 
foresl and the Ihrec o lder mixed forcsls were be tween 8000 and 9000 ind./m1 ami o rill e beech 
stand 10 500 inc1 ./m' w ithout sign ificant difTerences. 
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Fig. J Abundanccs 01' gamilsid mitcs in thc in\'csligatcd silcs: bars sharing Ihe same Jeller do nOI 
dilTcr signific<lnt[y (r > 0.05. Tukey's honestJ y signifiealll dill""crellcc lest) 

In thc samplcs o f all in vcstigalCd si!cs 42 spcc ies from 28 gcne ra a nd 15 t~lmili cs (inc !. 
Phytosei idae) we re lound (Tab. 2). Hcrc abovc a ll the high dom in:mce 01' thc Zerconidae in 
the pi- li and pi/be- I as we il as in pi/be-III ami pi/be-IV was remarkab le. whereas in pi/be-li 
thc spee ime ns 01' the Paras itidae werc most dominant. In the young pille fores t pi- I alld thc 
pu re beeeh stand Ihe Uropodina showcd highc r dominances. FUrlhermore. Ihe very low 
dom inanccs orthe Aseidae in thc pure pine foresis were obvious. [n tlle youngest mi xed forest 
pi/be- I thi s fa mily was completely abscnt. 

Fig. 2 shows thc spce ics nU1l1ber anel spceics elensity orlhe s itcs. Mosl spce ics (26) occurred 
in thc sampIes of thc bccch s tand. In the pi llc lorests thc older s ite pi - li had a hi g ll cr spce ics 
Il umbe r and dens ity than pi- I. [n compari son Wilh lhe mixed forests most spceies we re !ound 
in the samplcs of" the s ite pi/be-l i (23 ). bUI the highest species dens ity was observcd ror the 
youngcst sitc pi/be- I. wllere 17 spcc ics werc found . The S,llll C spec ies llumbcr was al so 
reeorded in the o ldest s i te pi/be-I V. but he re Ihe specics elensily was signifi canlly 10\Ver than 
in pilbe- I (P < 0.0 I). 

In Ihc ord ination diagra1l1 01' the canon ieal co rrespondenee Cl nalyscs thc d istr ibu tion 01' the 
observed spcc ics and thc innucllee 01' the ellv ironlllcnta l data upon it can be scen (F ig. 3). 
Here thc s trongest separa ti on betwccn the olelest mixed forest pi/be- IV a nd the pure bcech 
stand a long thc !irst axis could be seen. ß es ides thc differcnt agc ofille rcspcelivc trcc spccics. 
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Tab. 2 Dominances orlhe obscrvcd spcck~s inlhc in vcsl igalcd SilCS. lll c alJocation orlhe spccics \0 
thc life history classcs according 10 RUF (1998) anclthc va lues orlile maillrity index, (für (he 
explanation of})K{( ami )>r« sec 2.3. SlaliSlics) 

1[11 .- mi.\\,t! li nclhccch hc .... ch 

K pi-t Ili- 1I 
l1il1,,-· pil",-· Il illw- pUhl'-

h.-
ahbr. I " '" IV 

G:lm:lsina 
,\ w itl:lc 

Arct" ... l'iIiS III1/);/I(lIIlIlio5 E\'an~ . 1955 a mag n.s 1.1 J. I 3.6 
11\'('(/ <l1,/iidioides (U un':. 1751' ) a aph 0.2 2.3 
GI/!Jwsdl",/es /!im/",. ( Ilerl", .... . 191 N) g bic 0 . ..\ 1.-1 5.5 U.6 (Pi 
I .I/.,-joseill." /m\"/"('IIC1'i E"ans. 1')51' Ib", 2.1 0.7 O.J 
7."J"cOIwp.l'is re/llig<'/" (Kranwr. 11'7(,) 0.) 

IO!:11 Ascida.' 0.5 ().6 ·t 6 6.2 6.0 ·t9 
E'";llhididar 
Erif'his oswiml~' (C. L. Ku~h. 1"3{') c o~t 3.9 0.2 0.7 0.' 
I ,Jrjdm'/Jllw (illlt'l/Jriutll Idculon\,mnlh) (1 . l\1iittcr. 18;9) 0.7 0.3 
L,cI:lpid:lc 
"n}(I<I.!Jlf~ ilCll/cifi'T (Cancslrlll i. INX)) h :leu 3.9 1.2 0.5 4J, ;.1 
IlnJOllSl'i,\forcipllW W ilh l~1 l\n. 1<)56 0.2 " O.J 
OtoMe/II!s )tl/('t'll/llla (lkrkSl·. IXX7) o ,la 2. ~ 0.·1 
i\1;,uuc hl'lidal' 
urhoillspi,\' /ulI).!ispillo,I'lIS (Kmmcr. I X7(i) 0.5 
MIIC/'Ochl!h',~ "!II('IIS (C, L. K"ch. I X3')) I.l 
I' ;,dlylad:lpill:ll' 
PI/chr/lld" !.r IOIH,!is.'lis I blben, 1 ')15 0.7 '8 0.5 
I'"ras ilidul' 
lIotofltll'll$illls Cl/lc(,wIUS (C L. Koch, 1839) 

" 1 •• '/!/UgOtllIlSIiS sliccicuy Tr.iglmlh. 1936 I Sill' 23,1 10.9 
1'<I"'gIlIlJll.m.~ com,s (Karg. 197 1) 10.) 13.5 6.9 28.0 
1'0"'/;1I11IIISII.[ 11I1'/,olliclI.r (Tr.ig:mlh, 1910) ,0 
l'urtlglllllllsll$ j ugillm{1I (Alhias· llcnriol . 19(7) 0 .2 
1'<II'I,g/ll,II/SI,S /"II/ml'w s (Olukntllls. 1902) p wb " 1.8 0, 7 1.8 4.) 
1'IIn1glltlla.ms 1"1111"111<,11".1 (Ikrlc~c, 1<)03) p nlll 2.5 O.-! 1(,.4 'J.9 
/'ul'IIgamasu.< l'lIgaIJiladu,l' (K"rg. I<)(,X) p "ag 13 ,2 lJ.l! I ,U~ 11.7 I.l 
1'''''g(IIIIll,I'U.I' "ra.I'.I';p" ,,· (Linl\c. 175N) UA 
1" "'g'''''".l'IIS '1"is'Iui!iol'lllll (C:Hll·slrini. II\H2) 0.5 
1" '!"J.! lImllslis SI '/lII' IlI1"imwli .• ' (O'l<lcn ~lllS. 19(2) 0.5 03 
1'"lglIl"OgIllIllI5I1S krll<'{Idilli ( Ikrk~e. 19(5) I' ]...r:, 2.5 0 .2 2.1 " 2.2 0.6 I.l 
101l,ll'an,silid:u.' )J .) 16,11 1(,,9 :;2,11 ~ 7.(' .12.9 25.2 
I'h l"losciid :lc 0.5 0., 0.6 
Hhotl3c:lriduc 
HllOdflC<lms C{)I·OIl(llU.' Ikrlcsc . 1')21 rcor 1.6 0.7 2.9 
Rhod;te;tri1l3~ cf. K"n: (I')<))) ~s 1. \1 rem:!!e) 0 .2 
Vci:,:a i:o iduc 
I'<'igllill <,<,n'lI (Kr:nller. 1 ~ 76) I' cer 0.5 1.(, 1.2 0.7 0,,) 0.6 0.5 
I'dgaia <,xigull (Ikrle~c, 191(,) I' cxi 1.1) 0.5 
1'1'iJ.!(li" k""hi (Tr.iganlh. I\)O I) I' koe 0.6 1.'1 O.J 
Vl'igaill ll cmOlwlsi., (c. L. !<ud, IX39) I' nCIn I IJ 10.6 IU.(' ~.5 12.4 11.1 7.5 
I 'l'igllill IWIl.ÜSl/!rh' (Oll(kn~Hl~, 1902) 0.2 
10t,, 1 Vei'·uiuitl:.c I L.X 13.0 ]4,3 9.3 12.7 12.0 11.6 
Z~rronid:ll' 

1'lIw:ercfJ/l wdilllus I lkrlnc. 1910) p r:td 22.0 I., 0.7 !(l.S 3).4 
"ru;I'I"CQIl kocl!i Scllnkk. ! 1)4 ) P koc 9.3 26.9 )0.0 2.1 ).) 6.' O.J 
Zern'" grll"('!/sis ,\l ihdcic, 1%2 z gur 6.' 6.6 16.9 13.2 21.1 17.1 
Zer<"<}n pdwws pt'lllll"s C . L Koch, I~J6 z pd 4 .:! 
''' lul Zl'rconid",' 15.7 55.5 -111..1 1(,. 11 J.J.9 40.0 2 1.6 
UrollOdin:l 
l'ul ~' 3spül:u' 

f'O{I'IISfliIlIlS cylimlrh-nl' I krk~c, 1')\(, p cyl 13.5 
Tr"~hytid,,c 

Tl"llchyI<'." (I('grolil (C , L. Koch, \X.II ) I acg )4.2 2.0 5.2 5.3 65 6.6 1.6 
Tn'II1:01u rid"c 
1"rid"",ropod" omli.l' (C , L. Koch. IX)'!) 0.3 
Urud;nyclt ida ~' 

Umdi<npiJ It'äll (KrJll"Icr. 1876) u t~c 1.0 0.6 0 .9 u; 0.9 O.J 
Ur (H)/J(ll"("lIa 1'"/d".lI" ( IJerle'c. 1904) 0.' O.J 
Ur 0l'()did ac 
U/"O{JOdli minillw Kr:ltn~r. IXII2 u nun 15.2 8. ' 9.X 5.0 2.5 0.6 \9 ,2 
tul:l l Ur()Jl()dj n ~ 30A IIA 1:".9 10 • .1 10.9 8.0 35. 1 
1I1aluril " !nde,~ 0.69 11.75 0.7.1 0.7-1 0,76 0.62 0.79 
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thc separation gradicllts werc thc lo\Vcr eIN-ra tio, thc llighcr pl-I-valuc allel thc thinncr hUlllus 
laycr in thc bccch stand . Close groupings resulted bClwccn bOlh pine forcsts allel thc YO Ullgcst 
mixed forcs l pi/be- I as we il as bctwccn thc pinc/bccch forcsts pi/be- li ,mel pilbc-II I. Thc fi rst 
group was charaClCri scd lor cxamplc by Paragallla.\'/ls v{/!;uhlllulll.\' (Karg. 1968) anel 
Pro::ercoll IweM Sellnick, 1943, which had theil' llighcst abundance cach in thc a ide!" pinc sitc 
pi - l i anel thc youngcsl mixed fores! pi/be- I (Figs 4 ami 5). It was rcmarkablc that 
Paragamaslts vaga!Jlllldlls cOll ld 1101 bc obscrvcd in both thc alder mixed forcsts pilbc-III all el 
pi/be-IV. 

Fig.4 

Fig.5 
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Abund:mccs or sclcctcd spcc ics of f: lmily Paras itidac in the invcstigatcd sitcs: for 
abbrcvi:llion~ 01" the species see Tablc 2: bars sharing the same letter do not diner 
signi fi can tl y (P > 0.05. Tukcy's honest1y significa nt dincrcllcc test) 
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Abundances 01" seleclcd spccics 01" thc family Zcrconidae in thc in"cstigatcd sitcs: for 
abbrcv iations 0 1" the spec ics sec T:lblc 2: bars sharing thc same leller do not difTcr 
significantly (I> > 0.05. Tu key's honestl y significan t diflen.:nce lest) 

For thc sccond grollp o f" pi/be- li and pi/be- li I a doscr re latioll to thc bccch site C<l ll bc 
considcrcd. This was duc to thc occurrcllce of LeplogalllaslIs slIeciclIS Triigardh, 1936 ami 
Paraga}}/a.Hls I"llllcatelllls (Berlcsc, 1903), which showcd in thc si tc pi/be-JI and pilbc- 1I 1 
rcspec tivc ly simi lar abundances as in the bccch forest (Fig. 4). Furthermore Lasioseills 

!mvrel1cei EV<l llS. 1958 was rOHnd oilly in these thrcc silcs. For LeplOgall/aslls slleciclIS alld 
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ParagalllaslIs rIl1I calelllls a negati ve cOITc ln tion w ith Pro::ercoll koc!Ji was obse rvcd 
(P < 0.05). Additiona ll y Lep/ogalllaslIs slIecic/(s was ncgati vely corre lated wit h thc C/N- ratio 
(r,p~ = - 0.579, P = 0.173) ancl the thickncss of the humus layer (r,/ = - 0 .757, P < 0.05) and 
pos it ive ly eorre latcel wi th thc p H-val uc (1',/ = 0.786, P < 0.05) . 

In the o lel est mi xeel fores t pilbe- IV especially smaller gamas id mi te species « 0.6 111m) like 
Asca aplIidioides (Linl1c, 1758), ParagallwslIs CO/lIIS (Karg, 197 1) alld Para::ercoll radiallls 
(ßerlese, 1910) oceurrcd more numerollsly. the occurrcncc 01' Asca aplIidioides and 
Parazercoll radiatll.':i werc strongly corrclatcd (r,/ = 0.809. P < 0.05). A ll three spee ics werc 
abselH in the beech sile, which al so leel 10 the strong separation orboth these sites by the CCA . 
Furthe rmore, Paragalllasl/s CO/lIIS was absent in the older pi ne s ile pi- li and thc younges t 
mixed si te pi/be-1. Para:ercoll radia/lls could not be recordcd in the young pine site pi-I, but 
in the 80-year old pi ne foresl thi s spec ics showed a eompamble abundance to that in pi/be-1V. 
For Para::ercol/ radimus strang eOlTelations \Vi th the C/N-ratio (r,/ = 0.955, P < 0.00 I ), the 
thi ekncss of the humus laye r ( r,/ = 0. 829, P < 0.05) anti thc agc 01' pi ne (r,/ = 0.873, P < 0 .05) 
as well as a ve ry strong negat ive eorrc lation with the pH-va lue (r,/ = - 0. 898, P < 0.0 I) were 
proved. The speeies Zercoll g l/rensis Mihelc ic, 1962 was wi th exccptioll o rthe oldes t mixed 
forest pi/be- IV regularl y present in the compared sites of pine and mixed forests. Thcrefore 
thi s spec ies is integrated betwee ll the thrce si tc graupings pi- I, pi-lI , p i/be- I allel pi/be- II , 
pi/be-1I1 and the beech stand. A simi lar posi ti on in the diagram of the CCA is taken by 
Uropoda lIIillill1a Kramer, i 882 . but it was fo und in s ignifiean tly lower abundanees in both 
older mixed lorests than in the youngest mixed si te pi/be- l anel thc beech stand (P < 0.00 1). 
Thus, the spec ies was a lso nega ti ve ly corrclatecl w ith the inercasing age ofpine ( r,/ = - 0.865. 
r < 0.05), thc e iN-ra tio (r,,' = - 0. 714. r = 0.07 1) and thc thick ncss or thc humus laycr 
(r'I'! = - 0.643, P = 0. 11 9). Six spec ics, ZercollojJsis rem igel' (Kramer, 1876), Macroche/es 
opaclIs (c. L. Koch , 1839). Paraga ll1aslls /apPollic/ls (Trägarcl h, 1910), Pergamaslfs 

(j llis(juilianlll/ (Cancstrini , 1882). Zercol/ pe/lm/ls pe/la /IIS C. L. Koch, 1836 alld PO~I 'aspiIlI/S 

L:Flilldric lls Berlesc , 19 16, oeeurred onl y in thc sampies of the becch fores\. In !ligher 
abunda nees (more than 5 individual s) were Zercoll pe/la/lls peltallls alld POÜ'(lSpiIlIlS 
cylindriclIs (Tab. 2) . 

Thc ve ry differen t species eompositioll orthe beeeh stalld all el the o lelest mixed forest pi/be­
IV anel therefo re thcir strong separation in the eCA can be seen also in the 10west Renkonen­
index va lue of 15 %) (Tab. 3). The dominance struc ture ofthe beeeh stand was most s imilar 
10 pifbe-II anel pi/be- li I wirh va lues or 45 % anel 42 % respec tively. T hc highest dominance 
similarity of7 3 % was ca lculated bctweell the pure pi ne s it e pi - li and the yo ungest mi xed s ite 
pi/be-I. 

Trcll is diagram or the dominance si milariti cs (Rcnkoncn-lndcx) bctwecll the invcsligatcd sitcs 

pi-I 

.e 
:' ·U 

pl /he-I 59.2 ..;: 20 

pi /he-II :'6 X < 30 

pi/he-III -1 8.6 < ·10 

pi /he-IV ·12 3 < :'0 

oe 37.5 > 50 
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Thc ca1culat cd divers;l)' amI cvcnncss va lues für Ihe in vcsli ga lcd silcs: bars sh:lring Ihe sa me 
letter do not diner significantly (P > 0.05. Tukcy's honestly significalll difference lest) 

Thc Shannon-vVcavcr-divcrsity index rcsultcd in the lowes! va lucs for thc eldest mixed 
forcsl pilbc- IV, which was slightly significan t diffe rent w thc younge !" pinclbecch silcs pilbc-
11 ami pi/be-li! ( r < 0.05) (Fig. 6). This is confinncd by thc lo\VcsI cvcnllcss v<:l lue (0.67), 
becausc thc dominances c f thc two spec ics Paragalllc/slfs CO/IIIS anel Para::ercoll radiarus 
amo ullt cd a l ready 10 abau! 60 % 01' all 17 spcc ics (sec Tab. 2). A lso in thc calculation of Ihe 
maturity index thc sOlllcwhm peculiar statc of this sitc was obvious. This was duc to thc 
comparablc ratio o f thc K- anel r-groups, whcreas in all othcr s itcs a llighcr proportion of taxa 
in thc K-groups was noticcd (scc Tab. 2). 

4. Discussion 

Thc rcslilts show that thc incrcasing age of pure pine f"orests and pine/beech mixed fo rests 
secms 10 havc an important inlluencc on c01llposition and di stribution ofspcc ies in gamasid 
mitc cOlllmunities. because for so me spccies a strong corrclation to a ccrta in stand age wns 
obscrved. In thc two investigatcd pinc forcsts, thi s can bc stated cspec ially 1'01' the 80-year­
old si tc pi- lI , thc componcnts ofwhich had alrcady a more mature state of succession than thc 
19-yea r-old sile pi- I. Above all , this is indicated by thc Illorc clevelopccl plant covcr. In 
compariso ll of thc gamasid mitc cornmunilies, Ihis is confi rmcd by Ihc sign ificantly highcr 
abundancc anel specics dCllsity in the oider pi ne si tc anel il s more uncvcn di str ibu tion of thc 
individuals to thc spccics, becausc 01' thc vcry dominanl specics Pro::ercoJ/ kochi anel 
Pam::ercol/ mdiallis. Many literallIre data, which were sUJ11t11ari scd by MAD EJ & SK UßALA 
(1996) aJl(1 RUF ( I 997b) also showcd Ilmt prcdalory milcs oftcn havc high abundances in pinc 
forcsls, whcrcas in YOllng plantations Ihey are Icss numcrous. 

In thc mixcd pi nclbccch forcsts the dcsc ribcd prefercnccs of spcc ies were, as olle rcaSOll , 
surcly duc 10 thc ratio of" acculllulated pine and beech liller in Ihe difTcrcnt lime pcriods. Thus. 
thc high sim ilarily of the youngest mixed sitc pi/be-I 10 thc pure pillC Si ICS, cspec ially (Q Ihe 



InOUCllCC or fixes t a!.!l! 011 Ihe gamasid fauna 87 

o lder pi ne rores t mainly beciJuse 01' Ihe dominant occurrencc 01' Pro=ercoll koclli and 
ParagalJ/aslIs )!agabl/I/dlls in bOlh siles. can be assulllcd. Because 01' the very young beech 
unde rgrowth 0 1' onl y 8 years in pi/be- I. the litter layer 01' th is s ite s ti llmainly eonsists 01' pi ne 
need les, whercas in Ihc sites pi /be-li and pilbe- III , ill wh ich the beech was plantcd 40 anel50 
ycars ago, more beech liller had aecllll1ulated. This resultcd in a highcr s imilarity 01' the 
gam<ls id fauna compared w ith the pure beeeh stand. Appa rent ly w ith timc the habi tat 
eondilions had improvcd, approximating the cond itions 0 1' a natural bccch stand , thi s bcing 
most ev ident far the s i te pi/bc- II. Here thc becch was planted whcn the pine was 40 years old. 
I-Ience, duc 10 Ihe re lative ly well-balallced ratio 01' pinc ancl beech litte r. a belle I' humus Iype 
(mol') with Cl hi gher pH- :lIld a lower C/N-va lue, indicating a higher organic malte r conteni , 
espeeia ll y in eomparison with the Iwo o leler mixed sites . cou ld dcvelop (sec Tab. I) . This 
devclopmen t can also be cxpccled in Ihe next 30 yea rs for mi xed sile pi /be-I , in which the 
beeeh was planted 8 yca rs ago when thc pi ne had also an agc 01' 40 ye<l rs. 

From thc signific<lnt corre lations with a tlünner humus layc r ancl a higher pH-va lue as weH 
as it s oecurrence on ly in pi/be- li and the beech stand , LepfOgamaslIs slIecicl/s see lll s to be a 
species that pre fcrs such improved conditions. CHIUSTIA N ( 1993) found th is species most 
nUlllerous in a 33~year-old mi xed cl ee iduous stand (C/N-ratio : 19) anel for instancc al so in a 
33-year-old pi ne fores l w ith dcciduolls tree undergrowth in the sh rub layer (CIN-ratio: 23). It 
was observed eudominanl ly and subdolllin<lllily in diffe rent beeeh stands by ALBERTI ct al. 
(1996) al1(l SOI ULZ ( 1991) (elN-ratios bel\Vecn 15 ilnd 16). Furtl1crmorc, R UF (2000a) provcd 
Leptogall/aslIs slIeciclIs 10 be an indicator specics lo r higher organ ic maller con tenL Anothe r 
species that seemed 10 1~lvollr thc improved soi l conditions of pi /be- lI and pi/be-IJI was 
Lasioseil/s la\llrellcei . Accarding to KARG ( ! 993b) and HUTHA ( 1996) thi s spec ies occurs 
mostly in the liller 01' decicluous allel con i ferou s/deciduous fores ls. 

In the other investigated m ixed si lcs as weil as in the 80-year-o ld pine fo rest with highcr 
pe rcenlages 0 1' pine needles in the humus laye r or on ly pine litter respecli ve ly, Ihe smalle r 
individua ls 0 1' Ihe f~l1ni ly Zereonidae were found in the ir highes t dom inances. He re 
Par{cercoll radia/lls evcn showed a strong cOlTelation 10 Ihe Ihickness of' the pine liller layer. 
From the very dom inanl occurrcnce 01' Pro=ercoll kochi in pi - li and pi/be- 1. it can be 
eoncluded aeeording 10 KARG (1982) that in Ihese Iwo s ites processes 01' the deeomposition 
are stagnate. I-Iowever. it seelll s that the spec ies ofthis family sOJ11ewhat re place o ther spec ies 
with an ine reasing proportion of pille litter as in , e.g., the case 01' ParaganwslIs vagablflldlls . 

w hieh had a highe r dominancc than Pro::.ercoll kochi in Ihc 19-ycar-o ld pine fores t, but lower 
dominances in the olde r pine forest and Ihe youngest mixed sile pi/be-I tllan Pro=e/'coJ/ kochi 

0 1' Pam=ercol/ radialIIs rcspecli ve ly. This inte rpretalion can be con finn cd w ilh data 01' thc 
wo rk 01' CltRtSTIAN ( 1993). Hc found Paragalllaslls )!agabll lldus 10 be eudominanl in the 
alrcady ll1 entiollcd 33-year-old pi ne fores t w ith an initia l cleeicluous trcc L1llclcrgrowth, whieh 
had a tota l number 01' 13 species. Among thcll1 no spccies 01' thc Zcreon idae occurred, which 
is poss ib ly duc 10 thc thinner pille-litter layer in conncetion w ith thc yo ung stand age. aJl(1 
whieh is 11l0reover already mixed w ilh deciduoll s litter. In the older mixed fores t pi/be- lI l, Ihe 
beeeh stand. anel in the oldesl mixed s it e pi/be- IV. P{{/'({galllaslIs vagabll lldlls seems to bc 
replaeed by o ther species o rthe same fa ll1il y like ParagalllaslIs 1'I11lca/elllls aJl(1 Paragomas/ls 

CO/ II/S . With an inereas ing accllmu latioll 01' pille li11er in the oldesl pineibeeeh mixed stand 
pi /be~lV, wh ich had a ra w humus laye r 01' 11 .5 Clll , there was a decreasing diversily both 01' 
the vcge tmion compos ition and 01' the gamasid mite cOl1lmunil Y. T hc lower spec ies dcnsily 
anel the dominance 01' s Illaller specics anel spec ics in Ihe r-groups 01' the maturi'y index eould 
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indic<ltc rela ti vely variable habitat conditiol1 s allel poor habitat struc!ures, probably also peerer 
food rcsourccs. Thc last interpretation could bc infcrrcd from thc very low occurrcncc 01' 
Uropoda millima in Ihis sitc, which prcfcrs habitats with a rieh supply 01' food reSOllrccs 
(HUTU 1982). Thc maturity index value 01'0.62 was a little out orl he range oftolcrancc for 
mor hU1lluS soils (as weil as 1'0 1' r<lw humus soils), which was spcc ificd bctwccll 0.63 aJl(1 0.87 
(0.68 allel 0.93) (RUF 1998). This could cxplain thc nlet that thc soil ofthis site strongly differs 
from stable conditions. Furlhcrmorc. thc very lew domi nance si milari ty of pi/be-IV 10 the 
bccch stand confirms thc strong influcllcc 01' a highcr thickncss of the pine-litter layer 
resulting from the advallced pine age. In tenns of the bio tie »Iong-tenn mCI1101Y« aceord ing 
to DUNG ER ( 1982), the intlucllce of Ihe pine growth in thc mixed stands could strongly retleet 
the first planling oflhesc sites , sinee thc se il fauna respends very slowly 10 changes ofhabitat 
eondit ions. 

A divers ity of habi tat st ruetures ean bc assumed for the I 88-ye,u'-0Id beeeh stand. This ean 
be concluded from thc higher !lumber of obscrved spceies, eomprising especially species in 
lower domi nances. whieh are able to eocxist in a stnletura lly ri eh mull humus form (c.g. 
OOUivl 1971, SCII /\EFER & SCHAUERMA NN 1990, SKORUPSK I 200 I). 

In Ih is unmanaged beeeh stand of the Müritz Nat ional Park, cspeeially the largc mnount of 
deadwood contributcs to the struelural ri ehness. A speeies that scems to pre fcr this habitat 
struelUre is PO~FflSpiIlIfS c..}"/illdr;clIs (SKORUI'SKI, pers. comm.). Aecording to BLOSZYK & 
ATIIIAS-BINCI!E (1998), this species feeds on fungal hyphac alld probably other organic liquid 
substrates. Therefore, fun gi that eolonisc deadwood cOllleI be an important food rcsourcc for 
Ihis species in the beeeh stand. Accordingly, this speeics was also found nUJ1lerously in rouen 
trce trunks. Morcover. it oecurrcel numcrollsly in soil sampIes of a pinc/spruec s ite taken in 
2003 on the peninsula Darß (WEGENER, ined.) whieh was complclcly elestroyed by a ga le in 
winter 1999/2000 and len over (Q natural suceess ioll. Thus, a very high proportion of 
dcadwood was also found tllerc. This cxalllple shows that tllerc SCCIll 10 bc vcry specific traits 
of thc gamasid mite eommunity in an old un influenced beeeh rorest in the lowlands of north­
cast ern GcrmClny. 

l-Io\Vcvcr, f"rom thc results it cOllld bc statcd that ifbcech trccs are plantcd illto an about 40-
year-old (up 10 100-ycar-old) pine sitc, it would allow thc dcvclopmcnl ofm ixcd forests wilh 
natural -likc habitat conditions. Therc the galllasid lllite cot11lllllnity rerlceted partly that of" 
Baltie beeeh woodlands, becausc thc influcncc of thc pine was obviously wcaker than in thc 
managed pure pine fo rcsts er thc invest igatccl ve ry old mixed forcst pi /be-lV. 
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