
Abh. Ber. Balld 7H 
Naturkundcl11us. Iiert I S. 11 - 17 2006 

Görl itz 

ISSN 0373-7586 

Beitrag zum 5. Milbcnkundli chcn Kolloq uium vom 6. b is 8 . Oktober 2005 
im NLU·lnstitul Biogcogratic der Uni vc rsitiit Oase! 

T he population stl-ucture of Galllilselllls 1II0/l(a/lIlS (Willmann, 1936) 
in three different forcst groups 

in the Szczeliniec Wiclki nature reserve 

J ACEK K i\~ICZYC 

Dcpartmcllt of Fores! alld Environment Protcction. August Cicszkowski Ag ri cu ltural 

UnivcrsilY. Poznarl, Po!a11([ 

Abst ract 

Thc prcscllI sludy was carricd out Oll the plateau oflhe Szczclinicc Wiclki nature reserve. Thc aim of 
Ihi s invcstigation was 10 dcscribc thc rc\alionship bc!wCCIl !fCe spcc ics and/or undcrslorcy types occuring 
on thc organic so il and thc popu lat ion strUC! UfC of G(llll (l.~e/llls 1II01/{(III1IS (Wi llmanll . 1936). As a reslIl! 
of thc invcst igation . 1216 spcc imcll s of C. 1JI011f(//II/S werc fo und . lt is concludcd Ihal Irce spccics havc 
no significarn eflccl on Ihe population struclllrc 01' G. 1II001fllJ1I1S. Howcvc r. an influence 01' understorcy 
spec ics can bc found. Spcc imcll s o f G. mOlllall/lX pn: fcr thc 1I(I(.'(.'illilllll I'ilis-idaea mi crohabitat. 

Keywo rds: mites , Mesostigma ta, forest mierohabi ta ts 

Zusa lUmen fassu ng 

Untcrsuchungen zur PoplIlatio nsst ruktur vo n GlIlIIlI'\"ellus 1II01lf1lllUS (\-Villmunn, 1936) 
in drei vcrschiedencn \\'nldtypcll im Naturrese rvat Szczc lin iec \V ic lki - Die vorliegenden 
Unte rsuchunge n wurden au f de r HochfHiche des Naturrese rvates Szezclniec Wielki 
durehgcfiihrt mit dem Z iel festzuste llen. inwiefe rn eine Korre lation zwischen ßaumarten und/ 
odcr Un tcrwuehstypell und der Popul<l1ionss truktut' VOll Gamasel!//s 1I/OI/!WllIS (Wi llmann, 
1936) besteht. Im Ve rlauf de r Untersuchu ngen wurdcn 12 16 Individuen von G. 1I10lltWIlIS 

gesa mmelt. Es w urde fes tgeste llt. dass die jeweiligen Baulllarten keinc s ignifikante 
Auswirkung auf die Populationsstruktur von G. 1I101/tal1//S haben. Der Unte rw uchs ist jedoch 
von Bedeutung: G. 1I10nlal111S bevorzugtc das Vacc il1 i l/lll I'it is- idaea Mik rohabitnt. 

t. Int roduct ion 

Pla l1 ts can di fTe r in their crfects Oll almost cvcry aspce t 01' ecosys tC1l1 strl1cture and funct ion 
<l l1d are frcql1c ll tl y associated w ith a spccifie suit e 01' olhcr organ isms that play key ro les in 
ccosys tcllls (EVINER & CHAPIN 11 1 2003). Forcsts in gcnc ral havc a grcil tcr il1nuel1ce on soil 
condit ions than most of the other plant ccosystclll types. c.g. by hav ing a well-dcve lopcd 
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o hori zon as weil as moderate tcmpenllure and humidilY <11 the soi l surface (BROGGEMANN CI 
a l. 2005). It has beeil !"cparlce! Iha l Seats pi ne (Pil1/1s .\)i/I'eslris L.), ofway sprucc (Picea 
abies (L.) Karst. ) allel silvcr birch (Bew/a peile/lila Roth) havc dHTcring in nucncc on thc 
microbial cOl11 lllunity in thc rhizospherc within Ihc organic sa il (P1~ ll ' l i\ CI al. 1999). I-I owcvcr, 
Ihere is 110 information about thc inf1uencc of ul1dcrstorcy growth (cspecia lly on organic soil) 
on thc mi tc comll1uni tics allel their populnlions. 

Thc a im 0 1' thi s invcstigation was 10 dcscri bc Ihe relationship bctwccil Irce spceics and/or 
undcrstorcy types occuring on thc organic soi l .md Ihc popuhllion Siruc ture 01' common mite 
speeics. Galllaselllls 1II0lllml/lS (Willmann, 1936) was chosen for analysis due to its 
commonlless in the mountain area alld the abundance 01' specimens in sampies. Thi s spccics 
has bccll shown to oceur in difTerent types of rorest. humus. lilter, meadows. lichcns. and 
grass roots (KARG 1971). 

2. rVlatcr ials ami Mct hods 

The study area was a plateau of the Szczeli niee Wic lki naturc rcserve (located in the 
SlOlowe ivlounta in National Park, Poland, SW) at an altitude or 900 m <l.s. 1. Sands tOlle with a 
thi n layer or organie soil creates a rcserve arca. The <IIUlual avcrage prccipi tation during Ihc 
ycars 1979 - 1996 was 654 mm (meteorologieal station IMGW in Kudowa Zdr6j), however, 
diffc rences bctwecn ycars cOli ld reach around 400 111m (NOW ICKA 1998). Scots pine (PiIllIS 
sylveslris l.) , Norway spruce (Picea abies (l.) Kars!.), cOllllllon birch (Bel/da peile/lila Roth) 
rann si ngle·spccics, but uncvelHlged biogroups or trces. Study areas were selected in wh ieh 
three types of undcrstorcy vegctation (Vaccillilllll Vifis-idaea, Vaccilli/llJl myrlilllls and 
BryophYIa sp.) withi n the abovclllc lll ioned tree biogroups were found. Sampies were 
eollcctcd fro l11 each group from June to August 2004 al 4-weck intcrvals and gathcrcd with a 
samplcr (wi th <In area 01' 40 eI11 ~ ) to a deptlt 01' 10 cm. ivlitcs werc cx tracted using Tullgrcn 
fUllnc1 s and preserved in 75 % alcoho l. For thc purpose 01' maceration and microscopic 
inspeetion 01' thc specimcns, mi tes werc selecled ami prepared in laclophenol. The pi-i of each 
soii samplc wase I11 casurcd wi th a pl-i-Illeter CP- I04 (ELMETRON). All spccimcns or the 
order ivlcsostigmata werc counted, however only thc most IlUl11crous species (Galllaselllls 

mOIl/wllls) was analyscd. Thc Ilumber of spcci lllcns was ca1culated pcr square I11 ctre o f the 
invcs tigatcd are<!. Slatistical analyses were done wi th Ihe ANOVA Icst (SAS 9. 1.3 program). 

3. Rcsult's 

3883 spcc il11ens ofMesost igmata \\'crc fo und in 312 soil sampies. Ofthcsc, 12 16 spccimclls 
belonged 10 Gflmflsclli ls I/IO/lIwllts (Wi llmann, 1936) (3 1 % of the total). A \I dcvelopmelllal 
stages wcrc recorded. Thc mosl numcrous dcvelopmclll.d stagc was the dCUlonymph (35 %). 
Thc abundancc of Gflmflselllls mOll((lllllS mites varied frol11 208 10 2749 of spccimcns per 111 ~ . 

Thc la rgest abundance of Gallloselllls mOIl/flllIt,,) spccimells was recordcd in June (1489 ± 
142) and Ihc lowest in .Iuly (593 ± 142) and the difTerence in the tota l Ilumber of specimens 
was significant betwcen thosc 1110nt11s (p < 0.01) (F ig. I). Inl11e e0l111110n birch biogroup the 
largesl llul11bcr or spccimells ( 12 15 ± 140) was lound, the Icast !lumber occurred in Ihc 
Norway sprucc biogroup (791 ± 139). Thc lolal Ilumber 01' specimcl1s was signifi c<lIllly 



Population structure of Gamaselllls IIIOlllmlllS (Wilhll:'lIlll. 1936) 13 

d ifferent between those two Iree biogroups (p < 0.05) (Fig. 2). Significant difTerences 
(p < 0.05) were also shown betwcell the lotal numbers of spec imcll s ( 1226 ± 140 and 759 ± 
139) in I WO types of understorey (Vacci llilllll vitis-idaea ami Vaccillilllll myrtUIlIs, 
respeclivcly) (Fig. 3). 

Juvenile specimcns were nUlllerous in June ( 11 85 ± 111 ), this was significan tl y difTerent 
(p < 0.001 ) from the number ofjuvenile spccimens in July alld Augus t (471 ± 111 alld 433 ± 
111 , respee ti vely). No s ign ifica lll differences (r > 0.05) were found bctween the !lumber of 
specimcns alld trcc spee ies. Juvenile spceimens 01' Gamase/llis mOl/tal/lIS prefer the 
Vaceinill lll vitis-idaea m icrohabilat (88 1 ± 109), as shown by the unders torey ana lys is. 

Adult specimens were most numerous in Augusl, whieh was signifieantly difTerent 
(p < 0.00 I) from thc Ilumber o f speC ill1ellS of Ih is stage in Jul y. Similar 10 the number 01' 
juvenile specimens. 110 signifieant dinc rcnccs werc fa und betwcen tree spce ics aJ1(1 the 
number 01' adult specimens (p > 0.05). Thcre werc no significant difTerences in the !lumber 01' 
adult specimcns within the ltnderstorcy types. 

No s ign ifieant differenees were shown in the number o f spec imens in a g iven month ami 
given biogroup with regard to the lI nderstorey type (Tab. I). Di fTerenees were fo und on ly in 
Junc in the Pil/IIS .\ylvestris biogroup betwecn the number 01' juvenile as we il as adult 
specimcns in the Vaccinilllll vitis-idaea ami thc ßryophylCl sp. understorey. 
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Fig. [ Mean num bcr of indi viduals per m: (± SEM) depcnd ing on the 1110nlh. The l11ean showing 
signi fi cant ditTercnccs bClwecn ditTerCIlI months with in tbc type 01' dcvclopment stngc are 
ind icatcd by thc same letter (p < 0.05). 
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Adull s 

l\'lcan Ilumbcr 01' spccimcns per 111: (± SEr-.'!) dcpcnding on (he (fee biogroup. Thc Illcan 
showing significant dilTcrcnccs bctwccn difTerent biogroups within thc type 01' dcvelopmcnt 
stage is indiC<ltcd by the same [eller (p < 0.05). 
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Menn ntunbcr of specimcns per 111: (± SEM ) dcpcnding on thc undcrslOrcy spccics. Tbc mcan 
showing significanl differences betwecn different undcrslorcy spccics wilhin thc Iype 01' 
dcvc lopmclll stage i5 indicalcd by Ibc same teHer (I' < 0.05). 
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August 
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Mcan numbcr 01' specimens per m~ (± SErvl) depending on Ihe tree amI understorcy sp!.!c ics 
in cach Illonlh. The symbol »*« shows significmll diOercnccs (p < 0.05) between Ihe number 
01' spccimens per m: amI understo rcy spccies in a givcn 1l1onth amll rcc biogrollp. 

Tn.'c Numbcr Ju\'c nilcs Adull s 

spccics 
U JI(ll'I"SIOrC) ' spcc ics 01' 

salllp ics 

<nl iad .! nl ± SEM ind .! 111
2 ± SEi,,1 

Vaccin;lI111 1';lls-

Pil/lls idam 12 1437 479 354 105 

.\yh·('slrt"s VaccilliulII 1II.1"/"liIIIlS 12 375 479 166 105 

Bryophyta sp. 8 375 587 156 12S 
Vaccillilllll I'ilis-

Picea ida ea 12 625 426 62 99 

ahie.\" Vaccillilllll 1II.l·nilllls 12 708 426 166 99 
Bryophyta sp. 12 1229 426 270 99 
VacciJlill1ll viIi.\'-

Beluhl idaea 12 2166 508 583 20 1 
pelldu!o Vacct"lIiulII lIIynillus 12 1500 508 312 201 

ßryop hyta sp . 12 2000 50S 458 201 
VaccilliulII I'ilis-

Pil/II.\" idam 12 1312* 229 270* 68 

.\yh-esflü VOCCilliulII IIIJ'I"lillus 12 291 229 62 68 
13ryophyta sp. 8 125* 280 31' 68 
VlIccilliulII vilis-

Picea idaea 12 395 191 83 76 

ahies Vaccillillllllll.\"/"lillus 12 583 191 125 76 
Bryophyta sp. 12 604 191 229 76 
VaCcillill1l/ vilis-

Belll{(' i(/aea 12 354 121 145 55 
pelldll/a VlIccillilllll 1II.\Tlillus 12 125 121 83 55 

13ryoph YI<l sp . 12 354 [21 41 55 
Vaccil/il/lll viIis-

Pilllu Maea 12 854 355 708 215 
.~yll'l!slri.\· Vaccilli///IJ myrlilills 12 562 355 375 215 

Bryophyla sp. 8 156 435 156 263 
VaCcillill1l/ vil is-

Picea ida(!a 12 187 101 270 109 

abies Vaccil/illlll lIIyrrili/ls 12 354 101 354 109 
Bryophyta SI'. 12 437 101 437 109 
Vaccinill lll I'ilis-

/Jelllla idaca 12 604 147 458 176 

peilt/lila Vm:cillillllllll)'I 'lilllis 12 229 147 437 176 
I3ryophylll sp. 12 437 147 479 17() 

Tota l ll umber 01' sa mpIes (n) 312 
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4. DisClissioll 

Thc abundance of l11ites in the foreslry area per 1111 dcpcnds Oll thc type of forest alld is 
connected with thc humus type. In humid forests wi th thc mor humus type 10000010 almos! 
a half million of these arthropods can bc found. [n thc ether types of lorcsts num bcrs vary 
frol11 sevcral thousand 10 aver olle hUlldrcd Ihousand (BOCZEK & ßLASZAK 2005). [n thc 
present research, the maximum abundance of mesosligmatic mites was 8875 and that of 
Galllaselllls //IOl/fallllS was 2750 spccimcns per square metre. Deposit thickness of organic 
so il (from 5 1020 cm) on thc Szczeliniec Wielki plateau can be a reason für thc sparse !lumber 
of individua ls per square metre. According 10 BEDANO cl al. (2005), it can be duc 10 thc 
amount oforganic material , soi l humidi ty throughoutlhe yea r, soiltempera ture with the high 
amplitude during the summer and also a pi-I elose to neu tral. lt must be considered that the 
response ofa spccies to thc so il pl-l can change with changing environmental faetors (BEDANO 

cl "I. 2005). 

I-Iowcver, initial measurements of the soil ac idi ty showed no significan t differences 
between the fore st groups and thei l' microhabitats, thc pH was between 3.6 and 4.1. 

Thc number of specimens in mite populat ions changes w ithin the course of a year. 
According to Nr ED lJALA (1980) there are two peaks in the specimen numbers, one in spring 
(Apri l/M ay) and the other in autumn (September/Oetober). In thi s study, the first peak in thc 
total number of spec imcns occurred in June. This is a lso shown by thc number of juvcnilc 
specimens in June. It can bc considcred that thc peak in thc specimen numbcr had shifted. It 
could be due 10 a long period of snow linger (up to the middle of May) on the Szczeliniec 
Wie lki plateau. 

The lowes! humidity during the period o f observation of fo rest Iilte r was in July, which 
could accOlull for that mOllth havi ng the lowest llumber of spccimcns of CaJ//aselllfs 

mOlllalllts. B OCZEK & ß LASZAK (2005) pointed out thc mites' migra tion as a result ofchanges 
in environmental eondi tions. This can suggest that mites migrate to more stable microhabitats 
as, far example rock cracks (with high humidi lY and low but stable tempcralures). 

Aecording to PRlI-rA ct a l. ( 1999), diffcrent trce spcc ies (Bellf/a pelldu/a , Picea abies and 
Pil1l1S j)'/veslris) had a signifieant influcnee on so il microbes in the rhi zosphercs with in the 
organic so il , but in thosc studies undcrslorey influellce had not becn inves tigated. A 
signi fieant effect of tree speeies on thc Ilumbcr of Galllase//us 1II01Ilallll.')· specimcns was not 
shown in the present investigation. However, a signifieant (p < 0.05) effect between two 
microhabitats ( Vaccil/iulIl vitis-idaca and Bryophyla sp.) alld the total !lumber of specimens 
as wei l as the lllllllber of juvenile specimens of Call1asc!l /ls 1II0lllallilS was found. 
Environmental prcfercnces of adult speeimcll s were not obscrvcd. 

No signifiealll d ifferences wcrc showll in thc number of specimcns in a givell month alld 
givcll biogroup with regard to the undcrstorey ty pe. Diffe renees wc rc found only in June in 
thc Seots pi ne biogroup betwcen the numbe!" of juvenile as weil as the Ilumber of adult 
speeimens in the Vaccill iu/ll vilis-idaea and thc Bryophyta sI' . underslorey. This ean bc duc to 
differen t reactions of undcrswrey spcc ies to ligh t conditioll s. The unde rstorey in the 
biogroups of common bi rch and Norway spruce seems to bc more shaded , beeause of the 
den sc e<lnopy layc rs. 

111 conclusion, the tree specics has no signifi cant elTect on the population structure of 
Call1ase!llls 11I01l1a1111S. However, influcnee of thc underswrcy vegetation can be foun d. 
Spceimcns of Gall1aselllls //IOlllal/lIS prcfer the mierohabitat of Vaccil1illlll vilis-idaea. 
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