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Si llec 1998 thc Gcnmm ~'I in i sl ry of Educatioll ami Research (ßMBF) lias beeil conducling thc 
research projccl HFuturc-oricnted forcstry managcl11cnt«( in collaboration with six reeleral s latcs. Ihe 
objccl 01' wh ich is 10 [ay Ihe sc iclltilic founda ti ons für thc tores! of thc fu tu re. Withill thc projcet. Ihe 
research associatioll Nonhcasl-Gcrman Lowland s COllccntralcs on thc forcsts in thc fc(lcra[ sla\cs 
Mccklenbllrg- Vorpommern and Brandenburg. 

Thc main aim of this projcel was [0 invcsligate Ih e efTeel s of ehanging foresl ry ll1ethods on Ihc foresl 
flora am! I ~luna . main ly by introducing becches 10 pine Illonocu ltures. Another aspccl was the 
in vcstigati on of the e ITects Ihat different age stages o rlhe forest had on lhe o ri batid mite community. This 
information may hl!lp th e forcstry managemcllt to in[rodllCC Ihe beeeltes al Ihe optimal poinl 01' time. 
SampIes were taken in tlte Mliritz NP (Mecklenburg-Vo rpo!11mern) in s ix plols in the ycar 2001. Two 
plots with pure pi ne lorest - a young stand amI one of medium nge - and four plot s w ith mixed pine
bcech-forest - two 01' medium age am! IWO o lder ones - were chosen. EITeels on the abundance. diversit y 
ami dominance structure could be deteeled. The devclopmell! orlhe humu s form in these different stands 
was probabl y responsible for these changes. The conclusion of Ihis investigation was that the age 
slruCl llre 01' a sland has signi licanl ellccts on Ihe o ribatid c0Il1111 11ni ty inhabi[ing thc hUlllu s layer. The 
point of time for the inlroducliOll of beec hes in10 pine s tands see ms 10 bc ve ry importan! regarding the 
de ve lopmell! ofthe humus layer and it s inhabiting fauna. 

Kcywords : soi l ccology. forcstry managcmcnt. Oribatida 

Zusammcnfassung 

Ocr Einfluss vcrschiedenel- Altersstufcn von \ Valdbcstiindcn auf die Oribatidcn
Gcmcinsch~lft - Seit 1998 fiihrt das BlIndcsm ini stcrilli11 fiir Bi ldung und Forschung (SM SF) 
in Zusammcnarbcit mit sechs Bundesländern das Forschullgsprojckt »Zukunftsoricnticrtc 
Waldwirtsc haft« durcll. Ziel des Projektes ist cs, d ie wissenschaftlichen Voraussetzungen !TIr 
den \Vald der Zukunft zu sc hafrell. Innerhalb des Projcktes konzcntricrt sich dc r 
Forschungsvcrbund »Nordostdeutschcs TieOand« auf die Wiildcr in dcn Bundes ländern 
Mcck lcnburg-VorpOlllll1Crn und Brandcnburg. 

Das Hauptziel des Projck tes bestand darin. die Auswirkungen des Waldumbaus - du rch 
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Einbringung VO ll Buchen in Kiefernforslc - auf die Wald flora lind - fiJuna zu untersuchen. Ein 
anderer Aspekt bcschii ftigtc sich mit der Untersuchung der Auswirkungen, die verschiedene 
Altersstadien des Waldes auf' die Oribatidcngc lllc inscJmft haben. Dieses \Vissen könnte der 
Forstw irtschafi helfen, Buchen ZUtll optimalen Zeitpunkt einzubringen. Die Proben wurden 
2001 auf sechs ve rschiedenen ßcprobungsfliich en im Müril z NP (Mccklcnburg-Vo rpommern) 
entnommen. Zwei ß cprobungs flächcll wurden im re inen Kiefernwald - in e inem jungen 
Bestand und in einem Bestand mitt leren Alters - lind vier ß cprobungs IHichcn im Kiefern
Buchen-Mischwald - in zwei mitlIefen und zwei al ten Beständen - ausgcwiihlt . 
Auswi rkungen auf die Abu ndanz, die Diversi tiit und die DOl11inanzs truklllr wurden 
festges tellt . Die Entwickl ung der HU IllLlsform in den versch iedenen Beständen war 
ve rmutlich für diese Veriinderungen ve ran twonl ich. Es stellte sich heraus, dass die 
Altersst ruktur der Bes tände einen signifika lllcll Ei nnuss auf die Zusammensetzung der 
Ori bat idengernei nsehafl der HUlllusschich t hat. Der Zeitpunkt , zu dem die Buchen in die 
Kiefernforste eingebracht werden , scheint in Bezug au f die Entw ickl ung der j-lu tllusschichl 
und seiner Bewohner von großer Bedeutung zu sein. 

I. IntroducliOll 

In \998 the German Min istry of Education allel Research (BMBF) initiatcd Ihe projecI 
»Future-Oriented Foreslry Management«. \n six federal slales Ihe cfTects of'd iO'crcnt forestry 
melhods on the nora, fauna and olher aspecIs were investign teel. In the 110rth-eas tern lowlancls 
01' Gennany Ihe resea rch cOllcentratcc! on Iwo areas in Meck lenburg-Vorpommern anel 
Brandcnburg amI was carried out betwecll 2000 alld 2002. The effccts of introdueing beeches 
10 pine monoeultures to creale nature-like forests were analyseel in both stntes. 

The co-operation partners in bOlh states were interes ted in other aspcets as weil. In 
Brandenburg olle aim was to inves tigatc the e!Tects the di fferent availability ofnutricll ts in thc 
soil had on the nora and faun a. whcreas in Mccklcnburg-VO rpOllll11ern the research in terest 
was rmher laiel on the cfTecls that different age structures of Ihe forcs ts hacl on Ihc so il , humus 
all el fauna . 

This work concentratcs on thc oribat id mite eOll1l11unity inhabit ing Ihe so il 0'· pure pine 
foresls and mixed forests of dilTercn t age stagcs. The question was whet lter Ihe dilTercnt age 
stages have an effect on thc oribatid mitc coml11un ity. This pari of the invcstigat ioll was 
carricd out in the Müritz Nnlional Park (Miiri lz NP) in the ycar 2001 on ly. 

2. Mater ials and Mct hods 

SampIes wcrc taken in Ihe Müritz NP (Mccklenburg-VorpOl11l11ern) in six plols in the year 
200 I. Two plots with pure pine fores! - a stand of young age amI olle of mcd ium agc - anel 
rour plots with mixed forest - Iwo 01' medium age and two 01' o lder agc - wcrc chosen. Thc 
sampling wok place three timcs - in spring, SUlllmer ancl <lullImn. A soil corer with a diameter 
0 1' 6.4 CI11 was used. The uppcnnost 5 cm 01' the so il were samplcd. 

The so il parameters (pH anel eIN ratio) were mcasured from the soil sampies arte l" fini shing 
the ex tractioll of the rnicroarthropods. The pi-I val llc was Il1casured by bloating 3 g 
homogenised soil from the s<lmplc in 250 ml salinc solution. The 1' 1-1 va llie oflhe suspension 
was then mcasured with a glass clcelrode. The e i N ratio was ca1culated a lier l11 easuring thc 
contenl of carbon (C), ni trogen (N) and sulphur (S) in the soi l ll sing a CNS analyser. 
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The anima ls werc scparnted from the so il by dynam ic heat cxtraction (MACFf\OYEN 1953) 
and Ihe oribal ids were identificd to thc specics level whcn possiblc. Thc oribat id mitcs were 
detcrmincd according to WILLMA NN (1931) and verifi ed with other deseriptions ami 
J11onographs (MAH UNKA 1986, 1987. \VOAS 1986, WUN DERLE ct <11. 1990. ß ECK & V/OAS 
199 1, KRArzMANN 1993, OLSZANOWSKI 1996) . Thc ju vcni le stagcs and thc ßrachychthoni idac 
were not identilicd furth er anel were len out 01' Ihe calculalions. becau sc the 
Brachychlhoni idae are difficult to separate frolll the juveniles of somc species. cspecia lly 
these of the Teetoeepheidae. Suetobclbidae. Belbidac and Damacidae also were not identi fied 
furt her. Sinec Damacidae and ßelbidac are in some cases dimeult to distinguish they were 
poolecl and in thc following referrcd to as nßelbidaeK Thc genus Plllhimc{/ms was not 
ident ilied to spceies level. 

Thc abundance [Ind.lm:], dominanee alld frequcllcy of caeh spee ies for eaeh plot was 
ca leulated. Furthermore the spcc ics numbcrs and spec ics densi ly for each plot wcre 
eomputed, wit h thc speeies dens ity being the average species Ilumbcr per s<lmplc. To cOll1pare 
the plots the diversity (Shannon-Weaver-Jndcx) (MÜIILENßERG 1989. 1993, RE i\·Ii\·IEln 1992, 
SCIIAEFER & TI SCIILER 1992) and evelllless (MÜIILENßERG 1989, 1993. SCHAEFER & TISCH LER 
1992) CIS weil CIS the \Vainstein index were used (TISCHLER 1984, MÜHLENIJERG 1989, 1993). 

3. Sampling plots 

Thc Müritz NP is located halfway belweell Berlin and Rostoek in north-castcrn Gerrnany. 
1t is a sparsely populated region with large torest and waler areas thai oITcr a habitat for many 
endangered speeies. 72 % of the park area is eovered by forests. Of these torests 75 % are 
either pure pi ne forests or are dominatcd by pines. 

Three of the plots (pi80, pi 155be50 allel pi 190be45) wcre localed in the »Serrahn« area 01' 
the Miiritz NP south-east orlhe tOWll Ncustrclitz and the olher plo ts j ust outside the National 
Park. 

The plots wcre chosen 10 represelll two age stages for pure and mixed stands each. Sincc 
no pure pinc stand of old agc eould bc found , a very young stand was chosen instead. Plot 
pi 19 rcscmbles the young stand. whilc plot pi SO is chosen as a stand ofmcd iul11 age. Far cach 
stage of thc mixed stands two plots were selectcd. The plots pi5l beS ,md pi 80be40 reprcsent 
medium-aged stands, while thc plots pi I 55bc50 and pi 190bc45 were stands of old age. 

Tab. I shows thaI the humus form in most slands is relativcly poor. Thc best humus form is 
a moder in the Il1cdiulll-aged mixed stand ofp lot pi 80be40. In most stands a cmnbisol can bc 
fOlllld exeept in the older pinc stand of the plot pi80, where the cCl mbisol bcgins bcing 
podzo lised ami in the old mixed stand of plo t pi 190bc45, whcre a true podzol is dcveloped. 
Thc eIN-ratio seCIl1$ 10 be linked looscly to thc humus form (Tab. 2). Thc widest C/N-ratio 
was measured in the old mixed stands with 26 and 27, whereas the narrowest CIN-ratio was 
found in the young pille stand (pi 19) anel the mediull1-aged mixed stand with 20 - 22. Thc 
10wcsI soil water content was measured in the stands pi80be40 (19 %1 - 38 %) and pi 19 (17 % 
- 42 %). Both stands are free of grolilld vege t'lI ion. which rnay influence the soil"s ab ility to 
store water. In the olher stands the so il water eontent varied betwccll 37 % :l1ld 63 %1. 

Abundanees, species nUll1bers anel divcrsity indices for cach plot <Ire shoWIl in Tab. 3. 
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T;lb. Trcc cOll1pos ilion , humus form amI soi l lype fo r cacb plol 

p lol trce l'OInpositio ll humus form sail type 

pil 9 plnc - 19 yrs lllor-li kc moder (6 cm) cambisol 

pi SO pi ne - 80 yrs mol' (7 cm) "Cambisol-podzol 

pi5 1 be8 
pinc - 5 1 yrs l110r (9 cm) eambisol 

beeeh - 8 yrs 

piSObe40 
p lllC - SO yrs moder (5 cm) cambisol 

becch - 40 yrs 

pi 155be50 
plllC - 155 yrs mol' (9 .5 cm) eamb isol 

beceh - 50 yrs I 

pi 190be45 
pille - 190 yrs mor-like moder ( 11.5 cm) podzol 

beeeh - 45 yrs 1 

Tab. 2 Abiotie da la tür cach plol 

p lot sail watcr eantcnt pl-I v:llue eIN ratio 

spring summcr <lUIUIl111 spring summcr <lulumn IIlC<ln spring summer tl ultJmn m can 

pi [9 42 17( 37 3.3 3.4 3.4 3.3 20 20 19 20 

piSO 51 41 59 3.0 3.0 2.9 3·01 22 26 25 24 

pi51 beS 50 35 48 3.1 3.2 3.3 3.2 21 T -, 21 22 

piSObe40 34 19 3~ + 3.5 r 3.6 3.3 3.5 

f 
21 20 22 21 

pi [55be50 61 45 63 3.0 3.0 3.1 3.0 27 26 27 27 

pi 190bc45 53 37 56 2.9 3.0 2.9 3.0 25 26 27 26 

Tab. 3 Abundances, spec ies numbers and di versil)' indices for each plol 

pi 19 p i80 pi51 be8 I pi80bc40 p i155bcSO pi l 90bc45 

adults 3S 3 17 127 604 115383 6S 620 176617 234 125 

juveni les 42545 75 329 ~9 1 973j 51 737 76 195 ~958~ 
-

sum SO 862 202 933 207 356 120357 252 8 12 329994 

% juveniles 53 37 44 43 30 29 
~ 

speC1CS 110. 37 46 37 43 28 44 

sp. densilY 17. 1 19.7 17.9 14 .6 13.1 15.9 

diversily 2.57 2.04 1. 71 1. 88 1.43 1.37 

evenncss 0.71 0.53 0.47 0.50 0.43 0.36 
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4. H.csults 

Altogether 64 394 oribatid mitcs wcrc found in the sampies. O rthose 23 222 were juveniles 
and ßraehychthoniidac. A CO ll1pJc tc li st o f all taxa is givc ll in Tab. 4 . 

As can be seen in Tab. 3 the abundance of oribatid mitcs was lowest in the youngest stands 
ancl highest in thc o ldes t stands. An exceptio ll was the plot pi 80be40, wherc the abundance 
was rar lower than in the other stands of mcdium agc. Ihough th is difference was not 
signilicant. Furthcrmore the ra tio o f adults : juveniles shificd towards a llighcr pcrccntagc o f" 
achd ts wi th increasing mean age of" thc stand. 
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Altogcthe r 60 spec ics from 38 genera alld Iwo famil ies, llol fUrlh er separalcd. wcre found, 
Ncithcr spccics llumbcrs nol' spccics dcns it y wcre influcllccd by thc age oflhe stands (Tab. 3), 
Thc spccics numbcrs va ri cd belwccn 37 and 46, cxecpl on plol pi 155 be50, wllerc thc species 
ll ulll bc r was vcry low with 28, Thc d ivc rsity and evcnncss dccrcascd with inc rcas ing agc o f 
thc stands, 

Spccics richncss, d ivcrsity and evcnncss werc highcr in thc J11cdium-agcd pure stand than 
in bOlh mixed stands of mcdium agc as could bc cxpcclcd (SK UB/\LA 1999), 
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Influcncc ofdillcrcnt forest ace onthc oribatid mitc community 25 

Figllrcs 1 10 3 show thc dominance strllclllrc 01" thc orib<llid lllilC C01111111111i ty. 11 can bc 
clearly seen thai the domi nanee Slructurc was shiftcd IOward an uneven di stribution with 
growing agc by <In increasing perccntage of Oppiella 110m (Oudclllans. 1902) al ready 
indicatcd by thc cvcn llcss. lhc Suc tobclbidac we rc thc sccond most abundan t taxon alld werc 
dominant in all plots. Oppiella mimuissil1la (Seil nick. 1951) was dominant in thc young pi ne 
stand (plot pi 19) and thc o ld m ixed stands (plots pi 1 55bc50 anel pi 190bc45), but subdominant 
in thc stands o f mcdium agc (plots piSO. pi51 bcS anel piSObc40). Thc <Ibundant spccics werc 
cQl11mon to al1 plots (Tab. 4). 
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T hc Wainslci n index as di spl aycd in Fig . 4 shows that thc agc or lll e pi ne trces had a strong 
influcncc. Thc mixed stands 01' medium age (pi51 be8 allel pi80bc40) IHld :1n idcnt ity 01' almost 
60 %1. Thc si lllil arity 10 thc Illcdiulll-agcd pure pi ne stand was still 50 %. Thc mixed stands 0 1' 

old age (p i 155bc50 anel pi 190bc45) a lso formcd Cl cluste r and had a simi larity of 50 %. The 
yatlng pure pine stand (pi 19) on the other s iele was clea rl y separa ted from the alder stands. 

5. Oiscussion 

Thc abundances in these stands werc highcr than those rcportcd by most ather authors fa r 
conifcrous forcsts (e.g. H UI-ITA & KOSKENN IE~II 1975, WALLWOI(K 1983. SYLWESTROWICZ

M AU SZEWSKA Cl al. 1993, SENICZAK CI al. 1994, 1998, DUNGER cl al . 200 I ), bUI unfonunalcly 
thc <lgc of thc invcs tigatcd stands is ollcn not I'ccorded in thc papcrs. Thosc authors who 
mentioned the agc of the st<lnds on ly inves ligalcd purc pine stands of young age and medium 
age. SEN ICZAK CI al. ( 1994) fOlmd in a 20-year-old pure pine stand ca 150000 ind./m\ while 
in ca 80-year-old pine stands bctwecn 80000 ind./m! (SE NICZA K cl al. 1994) and 110000 
ind./m" (SEN ICZA K el al. 1995) were rccordcd. SYlWESTROWICZ-M ALlSZEWS KA cl al. (1993) 
obwincd thcir material from purc pi ne stands 0 1' mixed slands in wh ich pinc dominatcd that 
werc betwec ll 90 alld 11 0 ycars old and fou ne! bctwcen 65 000 and 120000 ind ./mz. 
Unfortunatcly, dara from old stands are not ava ilablc. 

Comparing the mixed stands of mcdium ami old age, a striking di fl'crc llce is found in the 
time at which the beeches werc il1lroduccd to Ihe pi ne stands. In thc youngcr stands, beeches 
were introduced when the pines werc abou! 40 years old. In the stand pi5 1 be8 the bceches are 

pi 19 
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-
pi 155bc50 

piSO 

pi5 1 beS -

r---
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Fig. 4 C luster diagram fo r the \Vainslein index 
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Tab. 4 Abundrlllcc (whitc background ) ami frc CJlI cncy (grcy background ) to r cach spccics and cach 
plot ; 0 _ A :5 I 000 • In ! , • - A :5 5 000 • m':. + - A :5 10000 * m l

, ++ - A > 10000 * n1': 

~ WdH 1i19 ~Im li!' Uwll iIlOh ... 40 1il'J0IM' 4!' Ii I !'!'!M'!'u 

A, h,II'''';'1 mIr .. 1Irr1111 11.lIm:II:US, 175)!) " 22 SO " Acr"JIIlllml1l" I,ml!i lum" ( Ik rksc, ItJQ..I) 21 76 11 
""""51.'S ,"'ulll.J (e. L Koch. 18-101 88 61 " SO .J4 " tim" ·,,,'IU lont:d"mdlm" (M l(h:!C1. IXI(5) 11 6 
lief/mim: u iv. spp. 63 67 " " " " ('ul,m'ltw'1<J IIwIlilirn'S (.\l lch:lC1. I ~)!2) 

(",,,/si,, In'''TIIS (e. L Kodl. 18391 " 6 11 
Ci"" ;,,·,.,, ,I' "''''(.'1' (C ,I.. Koch, IX35) 31 21 12 " " C"mll/"("" "rmlllll/.J Ucrlesc. 191(, 6 " " Jl 11 18 

C"r"hodd mrmC'l.w.' C. L Koch. 1836 6 " 6 
Cumhntks r.~"fII·lI li., ( NlCok1. I1(55) 

C,1rI1!x"I .. s 1"/lI'rimlricus IM ii:hac1. 1 K7'}) 6 11 29 22 6 

Curllboda QrnUII" SlOrI..:in.1925 6 " 12 11 11 29 
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only 8 ycars o ld anel thc reforc no significant changes regard ing thc ori batid coml1lunity could 
bc foune! so rar comp:u cd 10 thc pure pine stands. In the stand pi SObc40 on thc ethe r s iele the 
introcluction of bccchcs 40 yca rs aga sho\Vcd first rcs ult s. Thc highc r quali ty oflhe bccch litte r 
(eIN ra tio ofbccch ca 40. eiN ratio of pinc ca 50; SCUEFFER & SCl IACIH SCIINABEL 1982, GIS] 

cl al. 1990) probably caused thc hUlllus form 10 rcvcrt back into a moder 01' a thickncss of onl y 
5 el11 . In Ihi s humus fo rm the fungi playa Icss impol1ant ro le in thc dccomposilioll proccss 
Ihan in raw hUlllus (SC/IEFFER & SCIIACIITSCIINABEL 1982, DUNG ER 1983. GIS! CI <11. 1990). 

T his can cxplain lhc lower abundance of' oribatid llli tcs, though a lso in the slI ll1ples frolll thi s 
plot the fu ngivoro ll s oribat ids such as Oppiel/a /lOV(I or the Suctobclbidae are the dom ina nt 
taxa. Howevcr, these taxa were less abundant here than in the stands wit h mor as the hUlll us 
lo rm. 

In the older stands the bcech trces were not introduceel to the stands be fo re the pines were 
105 years (piI 55be50) or evcn 145 yca rs (piI 90be45) old. Thercfore the low-qual ity pine 
li tt er eould aecumulate over a peri od o f more tha n a hunclred yea rs and fo rm a thick laye r o f 
raw humus. Two scenarios for the further deve lopment o f the hUlll us are poss iblc. In the first 
scenario the beech Iitte r is quick ly decomposeel in these stands Icading 10 an improvcd hUlllus 
qua lity. This could open new ccologica l niches fo r thc other mcmbcrs 01' the decomposcr 
fauna who Illay increasc the decol11pos ition ra te in these stands. In the o ther scenario the low 
quali ty ofthe ex isting hUlllus may proh ibit other decomposers than those a lready prescnt. In 
thi s case the bcech litte r w ill probably be qu ickly dccomposed while thc pinc littc r can furt her 
accul1lulate wi thollt ,m y improvement 01' thc humus form as a whole lI l1 less the pines are 
e limi natcd from these stands. Which scenario comcs true may bc depcndi ng on the elimatic 
condi tio l1 s as we il as the substrate. but fer a more specific propos ition more data are necded. 
But under the ac id anel sandy conditions in the Mü ri tz N P the sccond scenario seems to be 
more likely. 

The domi nance structurc in these o ld stands is typical fo r a 11101'. There are many 
fungivorous species, ma inly oppiid and suc tobc lbid mi tes. Espec ia lly Oppiella 1I0va bcncfits 
from these cOlldit ions alld appears in huge numbers. The input 01' beech litter, however, a lso 
increases the opportunit ics for o the r spcc ies such as Achipleria co/eoplrma (Linneus, 1758) 
er C/Ulf/lobmes voigl ... i (Oudemans, 1902) that seclll to prcfc r I illc r fro m deeiduous trees 
(MORITZ 1963. 1965, LUXTON 198 1, WUND ERLE 1992, I VAN 1995, ALBERTI CI al. 1996, FABIAN 
1997, MELA~'1U D 1998, SKUßALA 1999). 

In summary, the age structure 01' a s tand had significan t e lTccts on the o ri bat id community 
inhabiting the humus layeL The point o ftime fo r thc introduct ioll of bcechcs into pine stands 
scems 10 be ve ry imp0rla nt rcgardi ng thc dcvc lopmcnt o f thc hU lllus laye r and its inhab iti ng 
fauna . The result s indicatc timt an earl y int roduc tion o f beechcs to pine stands is f'<Jvourablc. 
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