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Ped,oPedobiokrgia 43. 5,1 63 ( l99i))
Urbarr & Fischcr Vcrlag

Gamasina communities (Acari, Parasitiformes)
two different soil types

biobgin

of arable soils with

Lubomir Kovddr, Eva Schnitzerovdl, Dana Miklisovrit and Rastislav Mati:

I Institutc o1'Zoology. Slovak Acadcrry ol ' Sciences. I-i i t i lcrova 10. S K-04(X) I Koiice. Slovak Republic
I r t s t i t t r t c  o l  A . ! r oc to lo : : 1 .  Sp i t r i l . k r r  117 .1 .  ( ) 7  1 { } l  M ieha lo rcc .  S lo ruk  Rcpuh l i c

At  tepted:  2.  . lu ly  l99t t

Summary.  Dur ing 199 I  1993 Garnasina commurr i t ics were invest igated in  two agr icu l tura l
areas in E,ast Slovakia: the East-Slovak Lowland and the Koiice Basin. The study was carried
out  in  cul t ivated f ie lds on two d i f ferent  so i l  types:  a lb ic  luv iso l  and eutr ic  f luv iso l ,  which
were each rcplicated at six sites and sarnpled at two-month intervals. Species richness of Ga-
tnasina varied between I l-26 species and si-tnif ' icantly correlated with content of organic car-
btrn irr the scril. An'1o.leius (ctretu.\, All iphis.tit 'ulu.s rnd Rhodut'urellus.sile.siucrr,r 'wcrc domi-
nant species at sitcs. Abundance clf asscrnblages was generally low. nclt having a significantly
higher rncan value on the eutric f-luvisol (280 ind. rn r) compared to the albic luvisol (230 ind.
m  r ) .The resu l t s t i omc lus te randc l rd ina t i onana l ys i so fquan t i t a t i vcda tashowednc le f l - ec to f

soil typc. cttmposition of'Gamasina assembla-tes bcing mclre atl 'ected by geographical arca or
partictrlar site. Populations i lf Puclt.t ' luelup.s pettiuif 'er All iplt is .t itulu.t and Eugarlasoidea
nymphs correlated signil ' icantly with sandy rnineral content in the soil.

Key words: Gamlsina. i igroecosystcm, arable soil, soil type. Slovakia

Introduction

A-ericultural systerns are repeatedly affbcted by human practices. In contrast to natural sy-
stems, they arc in -eenet'al impoverishcd in soil f 'auna abundance and spccies diversity (Wnll-
wclrk 1970). As with other microarthropod groups several species of predatory Gamasina may
survivc ancl reprocluce in thcse conditions and rnay be assumed as typical in arable soils
(Edwalds & Lol'ty 1969; Karg 1983). The biology and ccology of mesosri-urnatic mites in
agroccosystenrs have becn rcviewed by Kochler'(1991).

In the prcscnt paper detailed analysis of Gamasina assernblages l ionr East Slovakia l iont
199 l -1993 is  g iven.  Thc main a i rns of  the invcst igat ions werc as f i r l lows:
- to obtain cor.rtrnunity data on Garnasina in aeroecosystcms of East Slovakia;
- to estimalc thc possible el ' l 'ects of soil type on Glmasina assemblascs in arable t ' ields.

Materials and Nlethods

' l 'he 
research sitcs rvere sitr ,ratecl in two arcas ol 'East Slovakia: the East-Slovak Lowland (ESI-t and the

Koiice Basin (KIl) .  The cl irnate of both arcas is contincntal with nrcan annual tcrnnerature of + 9.0'C
( the  nron th lv  n tc i lns  range f ronr  2 .6 'C l i r r . la r ruary  and +19.  l 'C  f i r rJu l i ' )w i th  anr iu l l  p r r -e  ip i tu t io r r  o l
-5:10-6(X) rntt t  at L,SL. In KB thc tucan annual tempcraturc is + l l . ; l 'C (thc rronthly means r lnsc 1'ror.r.r
-+.2'C l i rr . lanuary and + lcl .0"C t irr  July) and annurl prccipitat ion is 600-l. i -50 nrnt.

003 I -.10-5fl99 t 13 t0 1 t 51t $ t 2.00t 0



ll
-

' a

I

u
N

-
E

:
U ^
> - ,

. 9
l l

a -

a -

l . ?
& 6

- '-t)

, ^ u

. - t  F :  h

f  
-  r t  -

- ^ . 1  -
- - : - . t -

| ,  t : .  :  i ,
' -  .  v  e  -
2 -  -  t s

c . 2 i J u . :
? =  O . Y  I' - - - : -
' + ,  = ,  r=  - : =

=  > : :  =
r r  4  -  =  =  -  /

. 7 ,  : i  - -  a I ) =  7
=  -  . .  . .  :  - -  E  a
1 D ! 9 2 2 . - = 7

a  t  a  a  u P  Z  '  4
= i , D i r - ! 2 = z a -

= i i , i . i i r 9 2
t t t l

1-  -  . , . -  r
) t - - 5 Z i ' z a -

Pedobiologia 43 ( l9c)9) | -5-5

n - ' { ,  - 3 -  } . . . -
t ' , - , c t f c r  c -
\ o a l  f - - t - - c . €  € c l

- C . - r , - , \ C  \ C \ C
- - - c l  - -  \ o

o i c o c i  a i

\ o t

t J - - , - n  + , r
3 . . \ O F - . t ! c )  N -

F  O  - i  € , t . +  s . +

r , c i  x j  - i € s  € r ,
- , n t F - f , t  . i | -

.l t.-

. A ^

\ a l
a.l

o r - , x - v |

r- r, rr .o 'at r-

- - : q \ c l  c l c q

c l c l c l c l - -

3 r \ a - o . . €
.l \ ...1 .l -I q
- - - a l - -

- , - 1 . r , \ C t - - -
!. tl. !- tr. tL LL

> ->aa=
r + - t < <
- - i i : r - < ( {
o - c o o - ( r > z

> > > > t >

. t  i c  i - r ;  + : -
-, af J ..t .-t --

6 r x 6 r 6
J J : - I t J - J

i - : - ;  - ;  i o

a l  a l  a l  c l  a l  - l

=
.:
. !

: 3 ?> : ' =  t '  i E
. -  -  <  =  l . =  : ' ;
= - -  J  a - !  -  r  =
: l  . : i  E ; o . - i  =  y  =
T 5 t r u d >  :  t

l l l r ^ ^

v ) u ) a u ) s 4
E t r ! ! . t I ! v v

- a l r c c l C r  h \ O= t - t - = t - -  \ c )
\C t-- t-- n -, C. \C cl

a - , r ) &  5 C ' a l  \ - ,- - - - c -  \ c )
i - i c c -  - i

r c t r t - c l
- c l  q c 9 - : 1

c - -

r - n - - - t  \ O €
- , F - r , a l  O -  \ O r ,
. o n ' o r - S S  6 c

n r . l r / r / r  f \ -
c .  i  r -  r , .O .C t -  c i
- C l -

r O - - c l  t : t  \ \ C
- - , - r - r  N -
- - c i o - t c i  - , r ,

o . \ o * u v ) x  \ c J
\ o - o 5 J - ,  ' - , \ c
. . 5 . c 9 n , i ' i  i r r
r, -, r, .., Vt f, Y

l l r l ^ ^

U ) U } U ) U ) 4 L
t i l t ! t ! ! t v v

s 3 = = i s
\ \ r y - . \ 7 \

t t = - > <
t t 3 t 5 .
z 2 - z z -- - - - - -

n i -  i . r  c  i - r : -= t - , J - , - , J

t x 6 x r t
J J - t J J J

: , : -  :  : _ : - ; -

- - - a t - -
a l  c l  a l  a l  a l  c l

a

. !

: J ; 9 > - l

a  : .  <  ' -  : . =
i : , = = - Z  ! €
! i = . : ' . = :  i ' =
=  L ! ) = : !  = 7 ,  :  -
O - l ! F \ r ; r a  = 7

- t r , \ t f = €
J J J J J J

zi:

a - -

/ -
r  r - ! :

I

:E
c

! '

c l
5

c c '

u : -

D

=
O

E' .

v
6

=
!

J

o.

I

5
5

.)

=

=

u
!

5

-
a-,=-

a

a

i

J



l i l  g 3 = g 3 3 3 3 3 3 3 3 s ? 3 3 3 - 5 € 3 3 € 3 a 3 3
- ' : ^ - : : + ; - _ - =  =  =  =  = - = - =  = _ - =  = = = = = =  =

\c n \C Fr -) f) q -, C\ -, - C -) -t (, -, C - - r, -, - € t- -, -, r -, % -, -,
o o - -i o i ; o c- i -, d - i i c rl - ri o o -l cl - d i -i o = J ial

O * 3 - ,
- 5 C n

i - - i i -
a l

r , c  - , r n
:  - j : :

I t  t o
a l

- , J

- - t -

- i - -

c l  c l  - j
n a t c t

t - ,  I
J

J  i r - -  I  I  r r  t  l - , r  F - -  |  |
f, -, a-,

r ) l - , 1 - l J l T - , r l
. r  - t  - J

cl
c c 9  - ,  - t  - ,  |  |  l o  I- a l  - ,  - ,

r - ,  l J l l
a l  - ,

- .  I  F -  -  l f ,  I-t

I  I  I  r - - - , r ,  o  I  l - ,  I  c  I  I  l c ) ca t r l - ,  I

|  |  I  r  I  I  |  |  i F -  |  i  I  I

- : f  |  |  l O  l :  |  - ,  1 3  l - ,  i  I  r  - / - ,  i - ,  t r - ,

- - r
-f

r - ,  l t  I

t - ,  |  |  l o r

t t t l

- , l t - ,

r t l

f  - ,  - f  I  I  l - ,  - t  r  I  I  I  O - , r - -  1  l F -  t -

I t  \  l - ,  I  I  i - ,  t - -  |  |  r  I  I  l - ,  Ia l

r  I  ( - ,  -  I  l F -  - ,  i e  - ,  |  |  r - ,  I  I  I  |  |n c.l

r c  I  J - , f , f , -
t., J

-  l t - -  I  |  |  i  |  |  - ,  I

l r  F -  I  I  |  - , - ,  I  l - ,  |  -  l - ,

r

F

Z
r!

U)

E
F

F

*l

i €
G  

;  ;  : F

n  5 i l  e z  I  = i A i ?
= 1r = 2 =12 izt=t1=g =1==Zz
t  1 ; ;  =  =38 , ,E l t==u; f  ig= i\  E i  =  =  = -&a  ' =4?===g  iT :gzE
i  = : = ; = ' r , : i =  i : : i ; i i ;  E : : : : i
, : , :  i * : : I  = :  i i a : : : : i i : = . . : : : : : :
: :  : :  :  i i  : : : : :a: +i i i i i ' i i :  3 :  s ;  3
;; s:: Fi:Fs s s s -iiiii-iii-ii i::i:

-
^ c J  -

C l - - =  a l N
c r ;  . X ^ ' r , -
J . - c r : _ = o ]- . . 2 . f - -

-  a - 4 t - J
- M ^ \ 9 - 7 t t \
: - 4 - t

i K * f i 2 u 4 f i
. r r r _ - L J t Y - !

o =  = 1  : z a *
e - 9 - :  r - 4
i L v '  -  \  r - q

u Z . = ; ! f > <
- - < : r - - - - . *

:  = :  V :  <  I  =
!  = { :  ̂ : : r :
3 : - l * :  F ;  =

: : : J

: = : : : : : :
> .  >  i  i

< i i i i i i . i

rb io loq ia  43  (  1999)

a
c.

) u )
l z
t 1

l z .
t ! t
l a \
t l| .-)
l _ '

I :
t !
l !
t :
I
t -
t :
t ^

l {

Pccl<

x

r
u-

iJ.

lr

J
l:

!-

x
--l

r
J

-j

J

-t

J

t-:

:
a:

!

=

=
I

c
-5
==
u

-=
s-
,

t

I

?

a

v

u

-

O
c-

=
O

!=
===

al



5 C O" c.l 5 -, 5 C'. O\ 6 C cl - J C, O'. € cl C. cl cl m - cl C, Q.. -f q.. q q q r- 3 O\ c\ q.\ e
3 c._r Fr i-, 5 ci :. dr - o. = - oj i O : F- r O \o -t C v, a, € 3 1 3 3 3 C c. c - O C O
;  : :  :  ^  ^  :  :  ^  . i  - -  :

(, - t X -, rC 6 ! -, r cC - \C cl -, r, C C - \O - C' n -, fi 6 rC -, €, -) t' & f, r, -, -, r,

=  - ' ,  :  =  =  =  =  j  =  > . i  r  ^  . i  =  =  e i  n  I  -  -  n  - c  j  +  -  4  -  -  =  3 . i  =  =  =  =  =

t f - -  L  I  l - ,  l c ) . t  I  I  l f , = t F - r ,  I  l c F -  c  l r  |  -  l -  I  I  I
c l -  c l

I  l r , - ,  I  l - ,  I  - ,  l c  I  I  1 r ,  r r ,  |  |  |

I  I  r  |  |  I  - , C  I  l r - ,  I  1 9  6  l -  l - ,  
r  

I  F -  |  |  |  I

I  |  |  |  t r  I  I  - ,  I  I  l f ,  I  |  - ,  l €  I  I  l O  |  |

I T

- l l - , - , r \  I  |  |  |  l : t J  l r , - , - ,

I  l - , - , . . t ( , € t f t

l l  l = l l  I

l r = - ,  |  |  I  I  I  I l - ,  1 -  I r  l - , r  l F -  I  I  r , r ,  |  |  I

|  |  I  |  |  l - - f r -  O  I  l F -  |  I  t t - - , r  I  l F -
or _l

l l l l l r l

t t r l l l

l f ,  l l

|  |  - ,  |  |  i r  |  |  - ,  I  f - - , - C )  r

I  I  I  I  t - -  l - ,  I  I  I  I  l - - , c ) r  l - ,  ( ,

l t =  |  l - ,  l r  I  I  |  - , t = t - -  l f ,  f ,  I  I  I  I

I f. -, | | I F- | | I 
X 

' f,F] - | F I

- l

. l
z l
z l
4 l
€ l
a l
- l
= l
= l
; l
. l

: l\ |
! l

: l
. l
P l
: ' l

N I

5'7

. s r  . a  F r  E  r .
?1;1?=l t : '=  i  t l= t=  ? t  ; r=  ,  *  ,a . : r ' i ( . A . , . , ' - 7 ? =  l  . ) " j  ;  / t  , . < i  = j - . :

rEJ i - 'n4" i ' "=r .nZ\1  = i  X=e = le  i i ; ;
t - !==?"Ji l1e 2i= E ;  i  : ' i ' ,= :  ;  g 1=7=lz1
: :E=i i ! : : tE=:?: : i  I i r i ; :  : IY==EI

= i i : : =  i l l : : : i i i :  !  i 3 i i :  + ; r ; r e . : i ; :
: . : ;  l i i i i - n= :=<:::=: ; ::: = = = = =;ii i::: i : ': i i: i i
: :s 5= : : : :  ;  i i  i  i i i i is i  sis==Fs33i i  s s

Pedob io los ia  43  (  1999)  I

l - ,  I

s
s 2
O \ F

v 2

r r l S  I

< ; i  -

? t r :

: s ;

: : := = =
= i i
? 4 "
a '1 '1.

a

a
LL

F.
!-

t!

lr

't
I

u-

x
I

t-r
J

J

J

J
J

J

-
, a

-a

al



KOSIcE BASIN
L.ro \ EAST-SLOVAK

H U N G A R Y

l ' ig. l .  Location of rcsearch sites

1'hc invcstigations were perltrrmcd on twelve research sitcs on arable soi ls with albic lr"rvisol and
er.rtr ic f luvisol bcing the nrost wiclespread at thc study areas (Fig. l)  Characterist ics of the research sitcs
a l e g i v e n i n ' l h b l c I .  I n t h i s p a p e r F A O c l a s s i f i c a t i o n o f  s o i l  t y p e s i s u s e d ( N i m e d c k c t a l .  1 9 9 0 ) .

The soi l  samples wcrc takcn regularly at two nlonth intervals t l 'om each site during January l99 l  -

December 1992. An adcl i t ional sampling l i r l lowcd in May 1993. Eight repl icatc sarrples (soi l  cores)
rvere col lcctcd randomly with a sanrpl ing dcvicc 6 cm in diarneter and l0 cm clccp t ionr a,1 x lJ mr f ield
site per datc and local i ty. Berlese-Tullgrcn funnels were used l trr launa cxtract ion f i 'om sanrples over
l0clays. wlrere temperature abovc thc samples graclual ly incrcascd fronr +l-5'C to +40"C. Gamasina
u,crc identi f iecl into species af icr Karg ( l9t)3) and Ghilarov & Brc-ectova ( 1977) with a l ight microscope
rul iel clcaring in nrocl i f iecl Swann-(icmish mediunr or lact ic acid.

Abundancc  (A) .  dorn inance (D) .  spec ics  r i chness  (S) .  Shannon 's  d ivc rs i ty  index  (H ' )  and P ie lou 's  in -
clex ol 'evcnncss (J') were calculated as community parameters ( incl ices are bascd on the whole sample
set of each site). Dif ' fbrcnccs in cnvironnrental fackrrs and synecological parameters wcrc tcsted by t-
test. Data scts on thc spccies presence and abundancc t iom each local i ty wele log(n+l ) transfirrmed and
pcrl irrrnccl by PC ORD Systern packagc (Mc Cune l t) l i7). Ward's method of hicrarchic grouping and
Eucliclcan distancc f irr  calcr,r lat ing the sirni lar i ty matrix were used. Part of thc transfbrrned clata on com-
nrunity cornposit ion and the environnrental variables (edaphic lactors) were processecl by CCIA ordina
tion technique using the CANOCO prograrn (Ter Braak 1988).

Results

.St  l t r ' r ' r  r1rr .q l r  t t  I  t  l  t  t t  nr  t  t  < '  r  i .s  I  i ,  . t

In  rnatcr ia l  o f  Gamasinaf tom al l  s i tcs 22.67c compr ised juveni les,  i .e .  larvae and nymphs.  In
total. 70 specics of Camasina were registered (Table 2). Art'toseius cetotLts (Sellnick, 1940),
All ipli.s siculu,s (Oudemans, l()05), Rhodacurellus silesiactts (Willman, 19351, Pacht' luelults
pettinilcr (G. & R. Cancstrini, 1882), Perguntusus crussipe^r (Berlese. 1904) and Pntclo-
laclup.s pvgtnueus (Miil ler. 1860) were dominant overall in whole samples. They contributed
together 61 .7 Va of Gamasina dominance. According to habitat pref'erence (Karg 1993)
3Tspecies are ubiquitous. l8 species pref'er open habitats ancl l-5 of them prefer fbrest
s i tcs.
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Average abundance of Gamasina at particular sites ranged between 120 -500 ind. m r

(T.rble 3). High community abundance at F7 was caused by high numbers of A. celrutus.
Mcan total abundance as well as standard deviation were higher on eutric l luvisol cclmpared
to those on albic luvisol (Tablc 3). Howevcr, diffbrences of abundance were not significant.
Spccies r ichness of  Gamasinacommuni t ies var ied between l l  -  26 species pers i te .  the aver-
a-ee value bcing higher (although not significantly) at sites with eutric f ' luvisol. Diversity in-
clex and index of cvenness were the highest at F4, F8, L8. Very low indices H' and J' at F7
were causecl by high dominancc of the A. ( 'elrulLts. The mean Shannon's diversity was simi-
lar fbr both soil types. bLrt on eutric f lnvisol the standard deviation of this index was large
(T1blc 3). The rlean of evenncss index was higher at sites with albic luvisol and, as with the
other paramctcrs. its standard deviation highest at sites with cutric f luvisol.

Diflcrcnces in synecological parametcrs also appeared betwecn the areas under investiga-
tion. At sitcs l l 'clm KB average abundances wcre significantly higher compared to those fiom
ESL (p < 0.0-5). Howevcr. higher mcan strl lctural indices wcre observed in ESL in compari-
son wi th KB: H'  =2.21 vs.2. l -5 and J '  = 0.81 vs.0.74.  but  thesc d i f ' ferenees were not  s ta l is t i -
cally significant. Species richness was almost the same (Table 3).

Correlation analysis o1'abiclt ic lhctors and average abundance of dorninant species at indi-
viclual sitcs showcd significant correlations. A positive correlation was found between sandy
nr incra l  contcnt  in  the soi l  and the abundancc o l  P.  pect in i ler  ( r '=  0.84,  p < 0.01) ,  A.  s icu lus
(r= 0.62. p < 0.05) and Eugarnasoiclea nymphs (r = 0.66. p < 0.0-5). Abundancc of R. . l i /eslrr-
crrs correlatcd significantly with clay mineral content (r = 0.64. p < 0.05). Abundance of
P.pet,t inifcr was ne_{atively correlatcd with contcnt of total phosphorus (r = 0.62, p < 0.05).
Total Garnasina abundance did not corrclate with any environmental f 'actor. From other syn-
ecological parameters species richness correlated significantly with organic carbon content
( r= 0.66,  p < 0.05)  and N,  content  ( r  = 0.58.  p < 0.0-5) .  Soi l  humidi ty  and pH".u had no in-
l luence upon Gamasinii.

' l 'able 
3.  Synecokrgical  character is t ics 0 l ' ( iamasina o1' thc rcsearch s i tes in 199 l -1993
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The cluantitative similarity of the Garnasina communities at sites in arable fielcls is shown in
Fi-rl. 2. Sitcs were divided into two main clusters. In clustcr B twct sitcs from KB were sepa-
ratec l  (L7 and F8) .  ClusterA may be c l iv idcd in to two sub-c lusters.  Sub-c lusterAl  consis ts  of
5 sites. all from ESL. Sub-cluster ,A2 contain 3 sites f}om ESL and 2 sites from KB. Here
comrnunities at L6 and F6 wcrc the most similar.
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2.@ 15.21 41.47 54.60

Only data from May and June 199 I were proccssed by CCA ordination technique due ttr
non-signif ' icance of ordination axes in the whole set of samples. Winter wheat was growing at
all sites at that t ime and therefbre the ir.rf luence ol'the crop may be eliminatcd. Species that
wcre present just in one sample were arbitrari ly discarded frorn thc analysis (l l l  I 'rorn total
number of 25 spccies). After this l imitation, 3 sites f 'ell oLrt t iom the analysis: L-5. F5 and F7.
The scatter of sarnplcs (sites) and species rnay be divided into three distinct branches (Fig. 3).

o 
H. cf. aculeifer
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Fig. 2. Cluster analysis of quanti tat ivc
community data at si tcs from l99l-
1993 (Ward"s nrethod. E,ucl idcan di-
stance)

Fig. 3. Ordination diagram based on CCA.
sarnples f rorl  May-June 199 | (quanti tat ivc
environrncntal variables arc rcpresented by
arrows. nominal variable rcf ' lcctcd by i ts cen-
tn r id  ( l ' u l l  square) ,  e igenva luc  o f  a r is  I  =  0 .65 .
ax is  2  =  0 .56)
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Branch A is composed of the samples L4. L6 and F8 and the species P. pectiniler with Euga-
masoidea nynrphs that werc miiinly allccted by content of sandy mineral particles in the soil.
Hcrc. , '1. .riculus has been less atl 'ected, but in projection of thc first and thc third axcs both
sand content and the population of this spccies are orientated together in the direction of the
third axis. In branch B samples F6 and Lti are distributcd togclher with P crussipes thal were
al' l 'cctccl mainly by nutrient and clay mineral contcnt in thc soil and. tcl a lesser extent by soil
nroisturc. Branch C consists of sarnples F4. Ll and F3 and the species Htlttn.rpis cl. ut'ulei-
.f t' r, A r<' I t t.s c i Lr.r .r clriscr.rsir.r' ancl A. ( e t ru t u s.

Discussion

The species cornposi t ion of 'Gamasina asscmblages tbund in th is  s tudy (Table 2)  is  s imi lar  to
that reported fl 'om other studies in arablc land (El Titi 1984; Lagerldf & Andr6n 1988;
Gl<rckcrnann & Lar ink l9 l l9 :  Heis ler  1989.  lc)93;  Andr6n ct  a l .  1990) wi thAi ' r ' lo , i t , ius (et ru-
tu.s, All iplt is .sit 'ulus an,J Rhotlut'urellu,s sila.siuur.r 'as dominunt spccics. The sarne authors note
spcc iesnumbersc l f  Gan ras inaa l t hcs tud i cc l s i t cso ra reasas rang ingbe tween  l r l anc l  45 .The
total number ol '70 rccordcd species in the present study is high and according to Luxton
( l9t t2)  ancl  Schaet 'er  & Schaucrrnann (1990) i t  resembles Ganrasina cc lmnruni t ies of  un-
clisturbcd sitcs. This nunrber rnay be assclciated with the highcr nur.r.rber ol- investi-eated
sites/localit ies bckrnging to two dil l 'erent a-gricultural and geographical areas. Thc nurrbcr of'
saniples collected and duration ol'thc study havc 1o be taken into cclnsideration too. It is worth
mcntioning here that Gamasina species richncss was signil ' icantly correlatecl with carbon ancl
nitrogcn content in the scli l . It shows the indirect cflcct of'soil organic matter on predator
cor .nmuni ty  d ivers i ty .

Mcan abunclances of  gamasine comnruni t ies in  asr icu l tura l  so i ls  o l '  East  Slovakia in
l99 l 1993 reached very low valucs. Othcr authors obtained abunclances ten or more times
higher in  agl icu l tura l  so i ls  in  compar ison wi th our  data (Lager l i j f  & Ancl rdn 1988;  Glocke-
nrann & Lar ink 19t39:  Hcis ler  1989.  1993).  A lower efTic iency of  the extract ion technic luc
used in th is  s tudy is  probably thc most  important  reason.  For  exarnple,  Vannier  (1970) g ives
lbr adLrlt Parasitif irrrnes an efTiciency l irr high-graclicnt apparatus more than eight t imes hig-
hcr cornpared with that of the standard Tullgrcn-typc. The other important factor that might
influcncc krw abundanccs is that high temperature (+ 60') required firrgood efficicncy of'thc
l ' inal stage of the Garnasina extraction (Koehler, pcrs. cornm.) was not used in our case. Con-
tincntal dricr clirnatic conditions ancl soil de-eradation caused by intensive agriculture in the
arcas under stLrcly (ESL and KB.1 may also play a rolc in clcprcsscd abundance clf 'Gamasina.

Thc sarnpling programnre was designed in ordcr 1o clirninatc thc efl 'ects ol-particular
ti l lagc practices at the sites and to concentrate nn the effect of thc soil typc. Givcn soil typc is
charactcrisccl by its own origin and dcvcloprnent where climate ancl bedrock play the nrost
i rnpor tant  nr lc .  As thc rcsul t  o l '  specia l  condi t ions dur ing i ts  t i ) rmat ion.  i t  has specia l  pedo-
logical paranrcters. On the other hancl. these paranreters within a soil typc in arablc soils may
vary. dcpcncling on rnany lactors. such iis intcnsity of cLrlt ivation and soil degradation. In the
studl r  th is  is  wel l  docunrented by the h igh stanclard deviat ion o l -cdaphic lactors at  s i tcs wi th
cr.rtric l- luvisol cspccially (Tablc I ) and rcllcctccl by Gamasina conrmunity paranreters
(' l 'able 3 ).

Ghilarov ( 197-5') showccl a proportional intcrrclationsl.rip bctwccn dcnsity of' microarthro-
pods and content of soil <lrsanic matter (estimated as hunrus in standard proccclLrrc) in a langc
ol 'agr icLr l tura l  so i ls  as a - {eneral  ru le.  This was lepr l r ted for  Gamasinr  l ionr  so i l  f  luna invc-
st igat ions in  Swedish agr icu l tLrra l  cropping systcrrs  (And16n & Lager l i i f  1983).  Fronr  these
obscrvations. it may be hypothesised. that Garlasina asserrblages wil l bc mclrc alltctcd by
thc statl ls ot'organic nrrttcr in thc soil than by thc gcncral soil type. However, a relationship
bctwccn Garnasina abundance and organic l l latter content (estirnatecl as C,,,) was not con-
t' irrlcd in thc plcscnt study. Thc only currelation between soil nutrients ancl abunclance was
shrrrvn firr P. ltcctinilcr, populations ol'which si_lnil ' icantly con'elated with total phclsphclrus in
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the soil. On the clthcr hand. the effect of orgar.ric matter content upon Garnasina species
divcrsity was clearly demonstrated by thc present stucly.

There are no adequatc conrparative studies testing the cf'fbct of soil type on gantasid com-
munities in cultivated fields. In field crops with dif l 'erent soil types in the Middle Wolga
Lands, Alejnikova ( 1965) invcstigated Gamasida among othcr soil faunal groups. Abundance
of this group was higher in chcrnozems. soils rich in humus, compared with poorer kastano-
zems and -qreyzcms. The sanre may be expectcd fbr the subfamily Gamasina. though the
author did not specity the proportion of the subfamily to overall Gamasida.

Soil types investigated in thc present study difl 'er in averagc values clf pedcllogical charac-
teristics (Tablc l). where content of clay soil particles, avel'age humidity and soil nutrients
were higher in eutric f luvisol. This fact was reflected in the higher abundance and species
richness ol-communities at sites with eutric l ' luvisol and may be assumcd as the principal ef-
l 'ect of soil type on the fhuna. However, thc rcsults from cluster and ordination analyses sug-
gcst that soil type is not a l 'actor having a strong influence on thc structure of Gamasina as-
semblages.

The interesting relationship between P. pectiniler, A. sit 'Ltlu.s and Eugamasoidca nymphs te-
sted in correlation analysis was also shown in canonical correspondence analysis of the data
fiorn the pcriod with winter wheat as a plantcd crop (May*July 199 I ). Thus. soil texture may
also p lay an important  ro le in  Garnasina communi ty  composi t ion.

Liss et al. ( 1986) stressed the importance of'thc species pool of potential colonists present
in natural habitats in the surroundings ol-thc flelds fbr arthropod asscmblage development.
Such species pools were mentioned fbr Collembola in the same study (KclviicY & Miklisovii
1997). They influenced markedly cil l lembolan comnrunity stnrcture at research sitcs and
overshadowed the el-fect ol 'soil type. In Gamasina thc presence of the same pool of species is
wcll documented.just at sites L6 and F6, which belong to thc same locality (see Fig. I and
Table I ) that havc vcry sinri lar community composition (Fig. 2). Within thc irnalysis of quan-
titative cclmrnunity data. sites l 'rom KB in clustel B are orientatcd close to the parl o1'sub-clu-
ster ,A2 wherc two other sites fiom KB are locntcd. From this it may bc assumed that, fbr
community composition of Gamasina, gcography of the area is important. toct.

In comparison with data on Collembola fiom the same study (Kovirf & Miklisovd 1997).
Gantasina were less aftbcted by cdaphic piirameters and studicd soil types, with thc cxception
of a positive cclrrelation bctwcen scli l  nutrients and gamasine species richness. These results
reflect the character of Gamasina assemblages as predators on highcr trophic level where
relaticlnships between soil conditions/soil types and Gamasina community structure is rrore
indi rect  comparcd wi th main ly  fungivorous Col lernbola.
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