The saprotrofic food chain in terrestrial ecosystems : Soil Biota

The Edaphon:
« community of all organisms in soil
» makes up for 1-10 % of organic matter in soil (dry weight)
e consists of
- Phytoedaphon: algae, cyanobacteria, bacteria, actinomycetes, fungi
= soil microflora (3/4 of total edaphon dry weight)
- Zooedaphon: soil fauna including heterotrophous Protozoa (1/4 of total edaphon
dry weight)
Classification of soil biota (the edaphon) according to
* taxonomy
* trophic position

* occurrence - preferred soil layer
 body size / ecological function
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Classification of soil biota (the edaphon) according to

* taxonomy

» trophic position

* occurrence - preferred soil layer
* body size / ecological function

Principal trophic groups:

 saprophages or saprotrophs / detri(ti)vores / decomposers, reducers
* includes mircobivores (fungivores + bacteriovores)
« includes necrophages (carrion feeders, scavangers)

» phytophages / herbivores (feeding on roots or algae)

« zoophages / carnivores / predators

Decomposers often synonymous to “reducers” (decomposition processes more often oxidative
than reductive), destruents (Czech: rozkladaci, decompozitofi / reducenti, destruenti)

Reducers sensu stricto: organisms mineralizing organic matter (fungi, bacteria), do not have to
be in soil.
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Classification of soil biota (the edaphon) according to
« taxonomy

» trophic position

 occurrence - preferred soil layer

* body size / ecological function

Groups according to preferred soil layer:

» Euedaphon: - permanently living in soil, geobionts (Pelikan)
- in deeper soil layers (Schaefer)

« Hemiedaphon: - occassionally in soil (Pelikan)
- in the uppermost mineral soil layer and litter layer (Schaefer)

 Protoedaphon: - only some developmental stages in soil, geophiles (Pelikan)
» Pseudoedaphon: - occassionally in soil: refuges, hibernation, foraging (Pelikan)
» Tychoedaphon: - accidental occurrence in soil (Pelikan)

 Epigeon (egigaion, epigeic animals): directly on the soil surface (vs. hypergaion in the
vegetation, sometimes synonymus to atmobios)
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Classification according to body size into micro-, meso-, macrofauna (sometimes additionally
megafauna) — two alternative approaches based on body length and body width

Microfauna Mesofauna Macrofauna Microflora and microfauna Mesofauna Mocro and megafauna
200 um 10 mm ool 100 um 2 mm 20 mm
Protozoa | | . ! ! !
L | Fungi | | |
Tardigrada i Nematoda | ! |
s ! | |
Rotifera ! Protozoa ] | |
L { Rotifera | | |
Acari I Acari | :
—— 4 . |
Collembola : | Collembola | |
| | | Protura | [
| Protura | - |
m——m | | Diplura | p
| Dipiura | ey |
| T | | Symphyla |
| Cheionethi | } Enchytraeidae }
" ——e———
: Araneida : f Chelonethi |
; o !
i Opiliones | l Isoptera | :
} Coleoptera I | | M |
| Isopoda T | gepat |
| : | | T Amphipoda |
Diplopoda [ i —_—_— ]
: = T}l | Chilopoda |
| ilopo g I Diploﬁoda f
|| Mollusca : l Meqadrili {earthworms)
| Enchytraeidae \ : Cioieoptera i
; { Lumbricidge | Araneida I
‘ i } Mollusca i
! l ]
| IC ——] 1 { 1 | 1 1 | | | | | | l K T
b i L TR L " Ol A S
20 20 80 160 320 840 13 > 6 5 0 20 40 30 ) 2 4 8 16 32 64 128 256 512 1024 2 4 8 16 32 64
g - mm mm
Body length Body width

F1G. 3.2. Size classification of the temperate soil fauna by body FiG. 3.3. Size classification. of organisms in decomposer food webs by body
length (after Wallwork 1970). width.
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Abb 66: Vertikalverteilung der Arthropoden in landwirtschaftlich genutzten
Béden, und durchschnittliche Besiedlungstiefe der Tiergruppen (Daten nach PRICE

lund BENHAM 1977).
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Vertical distribution of soil animals s.l. in a beech forest with mull humus
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. Fig. 6.1. Vertical dlSll‘lbl.lthl‘l of the soil and litter bnom in a beech forest on hmestone with a mull soil (Gottinger Wald). The rectangles
' indicate the compartments analysed. Numbers are % of the total population. Most values refer to the annual mean of population
* density for 1980, 1981 or 1982; the microbial biomass refers to the 28th week of 1981. %% carbon: % organic C of soil dry wt. x: high
~ value. O low value. Based on mostly unpublished data (rom.R.G. Jirgensen (soil parameters). K.H. Domsch and M. Vanselow
" (microflora). R. Meisterfeld (Protozoa), A. Mellin (Enchytraeidae), U. Heitkamp (Nematoda), V. Biittner (other semiaquatic groups).
 H.-D. Bauske (Cryptostigmata. other Acarina), T. Poser (Chilopoda). Wolters (1983, 1985 and pers. comm.. 1986) (Protura.

Collembola) and Hovemeyer (1984, 1985 and pers. comm.. 1986) (Diptera).
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+Abb. 65: Verteilungsmuster des Collembolen Isotomurus palustris (jedes Tier ist’

durch einen Punkt w1edergegeben) und des‘szﬂug]ﬁrs Trogophloeus pusillus.
‘(jedes Tier ist durch ein x wiedergegeben) auf 1 m? Die Verteilungen smd

_ ggklumpt und unabhingig voneinander (ver. nach Topp 1971).
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Abb. 72: Raumliche Verteilung der Regenwiirmer in einem Wald und einem Wei-
deland: 1) Dendrobaena tenuis, 2) Lumbricus rubellus, 3) Dendrobaena mammalis |
4) Lumbricus terrestris und Allolobophora longa 5) Octolasium cyaneum (nach |
BoucHE 1971). |

-

Spatial distribution of earthworm species in a forest and pastUre land: spécies show
different preference for macro- (woodland vs grassland) and microhabitat.
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Effect of earthworm populations and soil
erosion: annual surface erosion / annual run off)

Tabulka 6. Vztah mezi populacemi ZiZal a pudni erozi.

Obez inokulace % po inokulaci (4 druhy)

Obr. Vil. Vliv inokulace Zizal (10 tisic jedincd na

In soil and earthworm casts

populace Zizal rocni roéni odtok
tuny susiny / ha a rok povrchova eroze
-;20 r jedincti.m? t.ha' m4r5n

0 75

157 | % r—Z ﬁ% 23 13 10
ol B 0D 7 /
| % % % % 200 5
£ ‘% % % % ! (podle Hopp, 1973)
o A 5 - 5 5 | Mineral N and exchangable cations (ppm)

 Tabulka 7. M;neralm dusik a vyménné kationty (ppm)
. v pidé a exkrementech ZiZal.

hektar) na produktivitu péti luk (jilek ozimy) Pida Exkrementy
zaloZenych na vysusenych poldrech v Holandsku NH,* 2,1 89,2
(podle Hoogerkamp a kol., 1987). NO.- 63.9 96.4
3 1 1
. . Ke 90 460
Effect of adding earthworms (10 000 ind/ha) Ca* 1800 3400
on meadow productivity in drained polders, Mg?* 240 420

Holland.

{podle Scheu, 1987 a Czerwinski a kol., 1974)
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Live forms of
earthworms and
their selected
ecological traits

- Epigeic
- Endogeic

- Anecic / Anectic
(anecique)

Quiescence: inhibition

of development (in any
phase of the ontogenesis)
directly dependent on
environmental factors.

Diapause: inhibition

of development (in any
phase of the ontogenesis)
triggered either by
environmental or endogenous ;
factors.

i
;
|
'
|

arabulka 4. Vybrané charakteristiky ekologickych skupin Zizal.

Druhy

epigeické

endogeické

anektické

vyrazna, ¢asto na dorsalni
i ventralni Casti téla

malo rozloZené organické
zbytky na povrchu pady

]
malé a2 stiedné velké

slaba

jednoduché

velky
velky
kratka

ve form& kokond

velky

rychiy pohyb jako
reakce na podrazdéni

Zadné, &i pouze v nékolika
svrchnich centimetrech pady

Zadna &i velmi slaba

organicka hmota
v promichana s mineralni
pldou

stfedn& velké
stredni

Siroké, silné zvrasnéné

stfedn|
stiedni
étfedni

v quiescenci
stiedni

pomalé

podpovrchove, vétsinou ne
vertikalni, dasto bez spojeni
s povrchem puldy

stfedni az vyrazna,
vétsinou pouze
na pfedni ¢asti t&la

organické zbytky
na povrchu pldy, které jsou
pied pohicenim
deponovany v chodbach

velké
silna

relativné jednoduché,
ale sloZit&jsi nez u epigeickych

maly
vétSinou jedno
dlouha
v diapauze
relativngé maly

rychlé zataZeni do chodeb,
ale pomalejsi nez epigeické

rozsahlé systémy vertikalnich
i harizontalnich chodeb,

Casto aZ k matefné homing,
- oteviené na povrch
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Digging in of an

earthworm:

a) Anterior segments
contracted, widening
burrow

b) Moving body forward

(ring mucles contracted,
longitudinal mucles relaxed)

Allolobophora chlorotica laying an egg cocoon
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,Oligochaeta®: Enchytraeidae

Cernosvitoviella minor
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Henlea similis Niel. et Christ. Fridericin Mich: £ bisefosa {Lev.)
Mesenchyttaeus armatus (Lev.} *  F hulbosa {Rasa) ¢
- Coghetfin sphagnetorum (Vejd.) F gaiba {Hoffm.)
Fridericia gatba {Hoffm.) ~ F. pareniana issel
Marionina southerni {Cer.] . | Enchyfraeus buchholzi Vejd.

Henlea ventriculosa [ d'Udek.)

bRy an(-.‘

Fridericia galba {Hoffm.} Buchholzia appendiculatn {Buchh.)
Fridericia atata Niel. et Christ. Bryodrilus ehtersi Ude
Propoppus | Marionina riparia Bret. Fridericia bulboides Niel. et Christh. Fridericia rofzeli Eis.

votki Marionina orgenfea Mich. Henlea ventriculosa {(d'Udek.} Fridericia bisetosa {Lev.}

Mich. Henlea similis Niel.et Christ, | Henlea similis Niel.et Christ. Fridericia galba (Hoffm.) ;
Henlea perpusilic Friend Mesenchytraeus grmatus (Lev.} !
Cernosvitoviclie atrata (Bret.) Mesenchytroeus glandulosus {Lev.} |
Enchytraeus minutus Miel et Christ. | Achaeta eiseni {Vejd.)
Marionina argenfea {Mich.} Achaehn saminalis Kasp. ;
Marionina riparia Brat.

Rys. 118. Wystepowanie gatunkéw wazonkowedw w réinych srodowiskach (Oryg.).

Spatial distribution of enchytraeids in different biotopes
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Open Landscape: heath, mire,
meadow, arable field
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Selected arthropods in the litter layer
of three successional stages in
a In-land dune landscape

Column 1: species

Column 2: trophic requirements
(s — saprophagous,
P — phytophagous,
z — zoophagous)

Column 3: raw sand (and moss,
grass species)

Column 4: weak podzol; heath

Column 5: weak podzol, mixed broad-

leaved forest dominated by oak

Occurrence: + - scarse / ++ - frequent

:Tabelle 2: Auswahl einiger Arthfégoden im_Bereich _der S;mnsghlgm von drei

Sukzessionsstufen einer_Binnendiinenlandschaft (s=saprophag, P= phytophag,
z zoophag; + = vereinzelt, ++ =hdufig) -
ten Emsh- Roher Schwacher Podsol
rung Sand (u.
Moose, Heide-  Eichen-
Griser) flache mischwald
Lumbricidac
£ Dendrobaena octaedra s ++
% Lumbricus rubellus s ++
isozoda
Philoscia muscorum s +
g Porcellium conspersum s +
i?hllo poda.
e " Lithobius calcaratus . z ++
“— _Lithobius erythrocephalus z ++
Geaplulus truncorum z ++
' ollembola
i Entomobrya multifasciata ] ++ +
4 - Lepidocyrtus lignorum s + ++ +
£ Orchesella multifasciata 8 ++
- Hypogastrura denticulata s ++
.. Tomocerus longicornis s ++
Coleo ptera.
- Cicindela hybrida z ++
 Calathus erratus z ++ ++
. Carabus hortensis z ++
- Ousipalia caesula y z(s) +4
* Oxypoda togata z ++ +
) Lathrimaeum atrocephalum s (z) T+
< Byrrrhus arietinus p ++
- "Philopedon plagiatus p ++
- Strophosomus melanogrammus p ++
: Geotrupes stercorosus s ++
Chehdurella acanthopygza p ++
oreus hyemalis s ++
noicyla pusilla s ++
curvaria spec s (p) ++
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Seasonality of soil

and litter biota in

a beech-wood on lime-
stone (Gottinger Wald,
Northern Germany)
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Fig. 6.5. Seasonality of soil and litter bjota in a beech-wood on ilmesmne (Goumgcr Wald). Based on mostly unpublished data from
K. H. Domsch and M. Vanselow (microfiora). R. Meisterfeld (Protozoa), U. Heitkamp (Nemawda) A. Mellin (Enchytraeidae).
V'. Biittner (Rotatoria), M. Schaefer and H.G. Joger (Lumbricidae), Corsmann (1981) (Gasiropoda). H.-D. Baaske (Acarina). Wolters
(1983) (Collembola). T. Sprenge! (Diplopoda), Hovcmeyer (1984) (Diptera). T. Poser {Chilopoda). G. Snppn:h (Araneida), M.

Schaefer (1983a} (Staphylinidae).
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ACREHE G I R R EGFVERIG T T Carabus T Boreus
(n=294) ~  (n=95) (n=337) (n=42)
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5 fbb. 39: Jahreszeitlich bedingte Aktivitﬁ? \ferschigdgnwgl innerhalb der Streuschicht desselben Lebensraumes (Modalwert
= 100%, n = Anzahl der gefundenen Individuen). Der Waldohrwurm Chelidurella acanthopygia, Miniersackmotten aus der Gat-

| tung Incurvaria, der Gartenlaufkifer Carabus hortensis und der Schneefloh Boreus hyemalis.

Seasonally dependent activity of various insects in the litter layer of the same
habitat (n = number of individuals, highest value given as 100 percent of each taxon)
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Synopsis of invertebrate animal groups characteristic of temperate deciduous forests. Data apply to mull and;or moder (mor) soils.

Parasites of inveriebrates are not included

Animal group . ‘ Size Preferred Number of Density Nutritional Some recent references
: class* stratum® species® biomass* 1ypet ’
Protozoa
Flagellata .omi s 1 a - - sa (fluids)
Rhizopoda mi $ 1 a - i mi Meisterfeld (1980): Lousier (1982)
Ciliata mi s a - -4 mi
Turbellaria mi 5 3 - -i- 20
Rotatotia mi s o a = - mi 53 20
Nematoda mi s v oa - e ph mi sa 20 Phillipson et al. (1977); Popovici (1984)
© Mollusca .
Gastropoda ma 1 ws) - -+ ph sa (zo) Corsmann (1981): Phillipson (1983):
. Phillipson and Abel (1983)
Annelida
Enchyiraeidae me s(l) - -t sa mi . Phillipson et al. (1979)
Lumbricidae ma s{}) - +i- sa mi Phillipson et al, (1978): Sawchell {1 983)
y - 2Zicsi (1983)
Tardigrada mi H a - + i+ mi 20 Hallas and Yeates (1972)
Arachnida R
Araneida ma 1w - -- 20 Albert (1982): Stippich (1986)
Pseudoscorpionida ma ) - -- 20 Goddard (1976} .
Opilionida ma 1 v - - 20 - Bachmann and Schacfer lI?ﬂJI
- Schaefer (1986)
Mesostigmata me s 1 = s zosa mi Luxion (1982): Athias-Binche (1983)
Prostigmata me s v - - zo mi 82 ph Luxion (1981g)
Astigmata me s b - -- mi ~ Luxton (19811)
‘Cryplostigmata me s = SR 53 mi Luxion (1972, 1975, 1981a-¢)
Crustaces '
Harpacticoida mi a - — mi (sa)
isopoda ma - - s mi
Myriapoda ' B
Chilopoda ma 1 s - - % Albert (1980)
Diplopoda ‘ma 1 - I+ am Sprengel (1986)
me s - - fa ami S
Symphyla me s - - mi ph *
Hexapoda (Insecta)
Diplura me § - - mi 53 2O
Protura - me s - - ‘mi sa 5 4
Collembala me 5 1 v - - - mi 53 Waolters (1983, 1985)
Blautariae ma 1 - - s pa oG
Dermaptera ma P - k= pa
Ensifera ma vl - - - z0 ph
Psocoplera me v C g A mi
Thysanopiera me v - - ph 20
Hemiptera ma. me ¥ - -l ph zo .
Planipennia ma v - - 0 - Nielsen (1977)
Coleopiera ma I v - - zo ph Friebe (1983): Schaefer (1983a)
Hymenopiera ma. me v o1 - - 20 ph Ulrich (1987) -
Lepidoptera ma v + i ph Winter {1985)
Trichoptera ma ! - -t 5 )
~ Dipiera me.ma S “+ - i+ * sa mi ph 20 ' Hévemever (1984, 1985)

*mi = microfauna, me=mesofauna. ma = macrofauna, meg= megaf auna

®s=s0il, | =litter, v=vegetation, a = semiaquatic.
“+ =high, ~ =low.

Ysa = saprophagous, m1=m1crophvtophagous. ph=phytophagous, zo-zoophagous. pa= pamophagous
Additional reference for most of the groups Ellenberg et al. (1986).
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Representation of Soil Fauna in forest soils along a pH Gradient (Central Europe)

raw humus (meor) moder mull-like moder mull

pH acidic < » pH neutral
pH3.5-5.0 pH5.0-7.0
CEC 80 — 120 (me %) CEC 20 - 40 (me %)
Base saturation 20 — 40 % Base saturation 40 - 100 %
C:N>20 C:N>15

Acari (400 000), Acari Myriapoda, Isopoda  Lumbricidae (200),

Collembola (80 000) Collembola, Isopoda (50)

Enchytraeidae (50 000) Insect larvae

Insecta-larvae (80) Myriapoda Insecta-larvae, Myriapoda (1000),

Myriapoda (250) Lubricidae Insecta-larvae (50)

Lumbricidae (20) Lumbricidae, Acari, Acari (200 000)

Isopoda Collembola Collembola (100 000),

Isopoda (20)

Enchytraeidae (20 000)

» Increase in Bacteria

Increase in Fungi <

Decreasing

Clay-Humus-Complex Formation

Increasing
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Microstructure of the organic top soil layer — high proportion of invertebrate
faeces
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falciforme

Talpa caeca (Southern Europe):
eyes covered by fur




rotrofic food chain in terrestrial ecos

- |

Condylura cristata — Star-nose mole (North America):
sensory cells concentrated in 22 diverticula of the snout
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Notoryctes typhlops (Marsupalia)
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G. bursarius

C. castanops Bt

I. bottae

1. talpojdes

- tolerance "'I g
deep soil depth shallow
fine grain size coarse

Relative tolerance of species of the North American pocket gophers (Geomyidae)
to depth and grain size of soils
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Eremitalpa granti

Chrysospalax trevelyiani

Nannospalax ehrenbergi — Palestine mole rat
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Heterocephalus glaber — Naked Mole Rat

... 13 males the queen
% has thosen to mate wen
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Rhineura floridiana
(Amphisbaenidae)
— Florida worm lizard




| ecosystems : Soil Biota

Ia

terrestr
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The saprotrofic food cha
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Blanus cinereus — Iberian worm lizard

/
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a -

Diplomethodon zarudnyi
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Cross sections through the bodyies of millipedes (Diplopoda): a) Juloidea
— bulldozer-type with rigid body ring, b) Polydesmoidea — wedge type with rigid body
ring, ¢c) Glomeridae — tergites moveable, volvation
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Sp Polyxenus lagurus:

Threads with sperm dropplets (Sp)
and thread road (F); arrows indicate
direction of female led by the thread
road towards the sperm dropplets.

Lithobius forficatus (Chilopoda): Thread web

around spermatophore, transverse threads with
stopper function for the females.
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Arthropod fore legs adapted to digging:

a) Gryllotalpa vulgaris (Ensifera)

b) Lyristes plebejus (Auchenorrhyncha)
c) Scarites buparius (Coleoptera: Carabidae)
d) Arenivaga investigata (Blattodea)
e) Siloannea macrocerras (Araneae)




The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Ability of volvation in various groups
of soil arthropods:

a) Peudotritia ardua (walking),
Phthiracarus setosellus (Oribatida)

b) Cubaris sp. (Isopoda: Oniscoidea)

c) Sphaerotherium sp. (Diplopoda)




The saprotrofic food chain in terrestrial ecosystems

: Soil Biota

Rove beetle (Staphylinidae) life forms:

a) Anthobium minutum (epedaphic)

b) Tachyporus obtusus (epedaphic)

c) Othius punctulatus (hemiedaphic)

d) Entomoculia occidentalis (euedaphic)




Tracheata = Antennata

Myriapoda
Hexapoda
/Chilopoda / Progoneata | §
Symphyla /7 Dignatha
Diplopoda Pauropoda
/7
& 9
4 Diplosegmen
seudoculus

1. par koncetin txupu pfemeénén
na Celistni nozky (maxillipedy)
drapy a jed. zlazou;

rya s vajeCnym zub
specificka stavba spermii

na 2. maxillach;

athochilarium;
7 | chybi 2. maxilly;
pohlavni otvory v 2.
clanku trupu;
) stigmata u bazi nohou

Pohlavni otvory v pfedni

Clenéni t&la na hlavu (caput), Lo
hrud’ (thorax) a zadeCek (abdomen), 2 casti trupu; o . o
hrud : 3 &lanky, 3 pary kondetin 3 onvtogenese: travici trubice vznika
v Zloutku;
Totalni redukce medianich ocCi
Chybi 2. par antén (redukce): 1 a Stérbinovitych smyslovych organu;

ektodermalni Malpighiho trubice; |




Tracheata = Antennata

Hexapoda M da
P ilopoda / Progoneata §
. .
Dignatha
Symphyla /7
Diplopoda Pauropoda
e
8 9
4 Diplosegmen
seudoculus

na celistni nozky
drapy a jed. zlazou;

rya s vajeCnym zub
specificka stavba spermii

Clenéni t&la na hlavu (caput),
hrud’ (thorax) a zadeCek (abdomen);
hrud : 3 Clanky, 3 pary koncetin

1. par koncetin txupu pfemeénén
axillipedy)

na 2. maxillach;

athochilarium;
chybi 2. maxilly;
pohlavni otvory v 2.
clanku trupu;
stigmata u bazi nohou

5

Pohlavni otvory v pfedni
casti trupu;

ontogenese: travici trubice vznika

Chybi 2. par antén (redukce);

ektodermalni Malpighiho trubice; |

3 v Zloutku;
Totalni redukce medianich oCi
a Stérbinovitych smyslovych organu;
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Chilopoda — centipedes / stonozky

Predators: litter layer, under stones, bark; Geophilomorpha in mineral
soil layers.

Autapomorphies:

« 1. pair of limbs modified to maxillipedes with claws and poison gland; Last twogjgc(ﬁ}
« embryos with egg tooth on 2nd maxillae; pairs
* specific structure of sperm cells of legs
Notostigmophora  Pleurostigmophora  pjeyrostigmophora  Pleurostigmophora
Scutigeromorpha  Scolopendromorpha | jthobiomorpha Geophilomorpha
VL R SR
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Diplopoda — millepedes / mnohonozky

Saprophages, in the litter layer, some under bark

Autapomorphy:
Diplosegments

Glomeris hexasticha




The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Pauropoda — pauropods / drobnusky

Mycetophages and/or necrophages / zoophages (Collembola etc.),

Usually in the upper-most soil layer but sometimes down to 50 cm depth
Moist but not water-logged soils

Usually without pigments, white, some brownish.
0.5-0.7 (max. 1.9) mm

Autapomorphy: pseudoculus ~

Pauropus sylvaticus (1 mm)

Eurypauropus ornatus (0.8 mm)
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Symphyla — symphylans / stonozenky

Feed on algae, bacteria, fungi, dead organic matter including
dead animals, as well as on live plant tissues (roots)

In mineral soill, litter, under stones and bark, in moss cushions

All white, no eyes

Up to 9 mm long

Autapomorphies:
12 pairs of legs;
* 1 pair of stigmata on head

Symphyllela vulgaris (3 mm,
Sp - spinneret)

Scutigerella immaculata
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Crustacea: Malacostraca: Peracarida: Isopoda — isopods / stejnonoZzci
Oniscoidea — wood lice / stinky a svinky

Vzdusnicove plice u suchozemskeho stejnonozce
- svinky Porcellio scaber:

A - pleopody z ventralniho pohledu (v kruhu
exopodity 1. - 3. levého pleopoditu, v dusledku
naplnéni vzduchem je 1. - 2. expodit bily)

B - exopodit s dychacim otvorem na vstupnim poli
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A

Oniscus asellus

{

Left, upper row: pleon of Philoscia sp. in ventral view, left exopodites
removed to show gills (grey).

Left, lower row: Exopodite of 1st pleopod of Armadillidium sp. with lung.
Right: abdominal leg of Porcellio scaber, dorsal view; a — exopodite of
2nd pleopod with lung; b — exopodite and endopodite (with gill function)
of 3rd pleopod; ¢ — cross-section through 1st pleopod in the direction
indicated by arrow in a.
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Crustacea: Malacostraca: Peracarida: Amphipoda — amphipods /
riznonoZci

Generally aquatic, a few species (also) in moist terrestrial habitats (litter layer),
usually close to water bodies.

Only difference of the most adapted species: somewhat shorter pleopods.
Particularly family Talitridae, e.g. Talitrus sylvaticus (4 000 ind./m2 in Australian rain
forest.

In Central Europe Gammarus pulex can temporarlly leave the water and
live in near-by moist litter. 73 - ;

éammarus pulex Hyalella teca




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Scorpionida - &tifi

Cca. 1400 druhi (0,9 - 21 cm)

Autapomorfie:
 hfebinkové organy (pectines)




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Scorpionida - stiri

Livingstone, © BIODIDAC
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(Podkmen) Chelicerata - klepitkatci

/ Megoperculata \
/ Labellata
Uropygi :
Amblypygi Araneida
Extrémn\
5 prodlouzeni T Chelicery s jedovou Zlazou;

1. k[ac_lvych 12 snovaci bradavky a zlazy;
koncetin na pfenos spermii pomoci
makadlo pedipalpu

Camarostom (ustni
,predsin® se srostlymi
kyClemi pedipalpu);
praenymfy a 4 stadia

10| Petiolus (zuZeny 1. ¢lanek zadecku;

nymfy: dobre vyvinuta postcerebralni saci pumpa
velké obranné zlazy;

samice pri pafeni drzi Subchelatni chelicery (dva lanky - kapesni niz*);
zadeCek samce mikrotubuli u spermatozoid(i uspofadany ve

| vzorci:9x2+3




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Uropygi - biCovci
Cca. 180 druhu (do 7,5 cm); (sub)tropicti

Autapomorfie:

« camarostom (ustni ,predsin® se srostlymi ky¢lemi pedipalpu);
* praenymfy a 4 stadia nymfy;

* velké obranne zlazy;

e Samice pri pareni drzi zadeCek samce

Thelyphonida Schizomida




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Amblypygi

Cca. 100 druhu (10 - 45 mm); (sub)tropicti

Autapomorfie:
» extremni prodlouzeni 1. kraCivych koncetin na makadlo




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Araneida - pavouci

Cca. 34 000 druhu

Autapomorfie:

* chelicery s jedovou Zlazou;
 snovaci bradavky a zlazy;

* pfenos spermii pomoci pedipalpu

Samci pedipalpus — prenos spermatoforu , somecsooone DL




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Araneida - pavouci

Orthognatha - sklipkani Labidognatha - dvouplicni
HE ey ; . ST e R T e, —
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(Podkmen) Chelicerata - klepitkatci

Apulmonata

/

Palpigradi
Pseudo-
scorpionida

14

Zjednodusena stavba
coxosternalni oblasti;
totalni redukce ocCi

Totalni redukce plicnich vaku;
redukce pocCtu oCi na 2-3 pary

Pedipalpy/maji lepoveé Zlézy\
melleolj{smysl. organy);

rengS spermii pomoci
icer; atd.

Solifugida
18/ Opilionida

16

Sestinoha larva:

Chelicerk ze dvou
clanka (kl

3 stadia nymfy

2. par nohou slouzi jako makadla;
pohlavni otvor posunut vpred mezi coxy;
spermatozoidy bez ocasku, s vtlakem

15

Trubicovité vzdusnice;
redukce privésku zadecCku

13

(biCik - flagellum)




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Pseudoscorpionida - tirci

Cca. 3000 druht (1-7 mm); v listovém opadu, pod kurou atd.

Autapomorfie:
* chelicery se snovaci zlazou;

* palpy: velka klepitka s jedovou zlazou,
e atd.




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Réad Solifugida - solifugy

Cca. 900 druhu (1-7 cm); pousté, polopouste, step

Autapomorfie:
* pedipalpy maji lepove zlazy;
« malleoli (smyslové organy);

 prenos spermii pomoci chelicer;
e atd.




(Podkmen) Chelicerata - klepitkatci

(TFl’daz Arachnida
Rad Opilionida - sekaci
Cca. 4000 druhu

Autapomorfie:

* penis resp. kladelko;
 jen medialni par oci;
 jen 1 par vzdusnic;

* smrduté zlazy.




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Ricinulei

Cca. 40 druht (do 10 mm) v listovém opadu tropickych lest (Amerika, Afrika)

Autapomorfie:

* cuculus (pohyblivy vyrastek na hfebetu prosoma; v klidu kryje ustni ustroji)
 prenos spermii 3. parem nohou;
e atd.




(Podkmen) Chelicerata - klepitkatci

Euchelicerata

Pantopoda
_ Arachnida
Xiphosura Lipoctena
Scorpionida/—'Vleg()pel_rcg'a};[at —_
Uropygi’ abellata N\ Apulmonata
1 Amblypygi Araneida
\ ‘ — ,
9 11 |12 [ redukce
Nedlenéné, 10 5 .
5 srostlé& mesosoma; \< 13 redukce poctu OCi
Proboscis: chilaria na 2-3 pary

redukované
ophistosoma

orci: 9 x 2 + 3.

Z itovité usporadani rhabdomer v lateralnich ocCich;
svinuté spermatozoidy; max. 2 pary plicnich vaku

1. par koncCetin redukgvan;
2. par konCetin premeéngn

5| Rozpad sloZzenych o¢i na max. 5 para jednotlivych oci

na chelicery; 3 (lateralnich); extratestinalni traveni; Stérbinovité organy;
télo Clenéno na prosoma pedipalpus z 2. paru koncetin, 4 pary nohou; plicni vaky; atd.
(cephalothorax) 1| Deskovité koncetiny zadeCku (ophistosoma)?

a ophistosoma (abdomern)
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Examples of soil living snails (Gastropoda)

Vitrinobrachium breve

dwells in the litter

layer or loose mineral

topsoil during the day:

a) creeping individual

b) ventral view of shell
- higher magnification
than in a), (max. shell
diameter 5.6 mm)

Shell of the soil-dwelling
Snail Cecilioides acicula
(4-5 mm long )

Daudebardia brevipes,

a predatory snail with

Reduced shell living in

the upper soil layer, a
moist leave litter and moss
cushions:

a) creeping individual

b) dorsal view of shell

c) ventral view of shell .
(max. shell diameter4.6 mm) I .




(Podkmen) Hexapoda - Sestinozi

Entognatha gha
Ellipura —,’\A—ptelruyw/ =.Didgndylia

| I i i
rotura Co em?a Campodeina Japygina Zygentoma \Pterygota
4 5 7 3 / A..,‘._.ércheognatha /

N

13




(Podkmen) Hexapoda - Sestinozi

Entognatha /7 Ectognatha

_ E||ipura_\/7 Diolura’ N\ | |
Campodeina Jm /7 Dicondylia

Protura Collembola
/ / Zygentoma Pterygota
4 5 7 - """'~--~.\...“_.Archeognatha /

1y 12

11

Tykadla maji max
4 Clanky; ztrata
L 3
vzdusnic; ztrata
cerci; splynuti
holené (tibia) a chodidla (targus)
Mandibuly a 1. maxilly 1
vnoreny do hlavové kapsule;
slozené oCi redukovany; ocelli Cast
uplne redukovany; Malpighiho trubice
redukovany; atd.
Clenéni t&la na hlavu (caput),
hrud’ (thorax) a zadeCek (abdomen);
hrud’: 3 Clanky, 3 pary koncetin; 1
zadecek: 11 ¢lanku; cerci na 11. ¢lanku |
zadecCku; styli na 1. az 9. Clanku zadecCku

Kudsadla spojena
s hlavovou kapsuli
dalSim (druhym, pfednim)
kloubem, jiné usporadani
prislusné svaloviny;

9 prubézna occipitalni lista
na hlave; atd.

BiCikova tykadla: svalovina pouze v 1. Clanku,
pedicellus (Johnstonuv organ - smyslovy)

na 2. clanku; Clanky biCiku bez svaloviny;

8. a 9. Clanek zadeCku vytvari u samice
kladélko
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Hexapoda: Entognatha

Campodeina  Japygina




The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Collembola — springtails / chvostoskoci

Morphology of a springtail (Collembola: Isotomidae):
PAQO - postantennal organ, O — separate eyes,
F — furca, R — retinaculum, VT — ventral tubus

Jumping springtail (Sminthurus sp.,
Sminthuridae)
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The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Pod hous Collembola: Isotomid Collembola:
bl sesthaters  Isotoma viridis (4.0 mm) — hemiedaphic

* Podura aquatice (1.2 mm) — on the water surface Folsomia quadrioculata (1.9 mm)

* Hypogastrura viatica (1.6 mm) — hemiedaphic . [sotomodes productus (0.7 mm
«  Willemia anophthalma (0,6 mm, blind) - euedaphic b and c increasirll)gly (LelueLcha(p)Hic )




The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Mouthparts of Collembola: upper row mandibulae, lower row maxillae;
a — chewing, hard food; b) chewing, soft food; c) sucking — cutting;
d) sucking — piercing; e) sucking - brushing
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Protura — proturans / hmyzenky

Head of Acerentomon sp.
With pair of pseudoculi;

Developmental stages of Acerella danica: a) Section ’Fhrough pseudoculus
a) imago (female), b) praeimago, c) praelarva; b) Dorsal view of pseudoculus
1.0, 0.8 and 0.4 mm, respectively.
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Diplura — diplurans / vidliCnatky

Diplura: everted coxal follicles (Cb) serve to
take up water from a surface

Campodeina (stétinatky) Japygina (Skvorovky)




(Podtrida) Pterygota - kridlati

Ephemeroptera

Odonata

2

Mesodeum
se vzduchovou bublinou
- slouzi jako aerostaticky
organ; vodni larvy s\vzdus-

nicovymi zabry na zad, Clancich

1-7; ustni ustroji u ima
nefunkéni, redukované;
zadni kridla mala, nékdy
zcela redukovana; samice

Metapterygota \

/P Neoptera \

lecoptera

Paurometabola Eumetabola
’Iéarametabola Holometabola

4 11/

nema kladélko; atd.

8 N

7"

3| Ztrata termindlniho filamentu: Zadné svlékani
Imaga

2 pary kfidel na hrudnich Clancich 2 a 3; ztrata styli na
pregenitalnich Clancich zadecCku; spojeni hlavy a predo-
hrudi deskami exoskeletu - cervicalia; atd.




(Podkmen) Hexapoda - sestinozi

(Trida) Ectognatha - jevnocelistni
(Podtrida) Archeognatha - chvostnatky
(Podtrida) Zygentoma - rybenky

Zygentoma




(Podkmen) Chelicerata - klepitkatci

(Trida) Arachnida
Rad Acari - roztogi

Cca 35 000 druhu popsano

Asti ta = Acaridid
(odhad: 100 000 recentnich druhi) stigmata = Acaridida

= Sarcoptiformes - sametkovci

7 g

Autapomorfie:

 Gnathosoma
Metastigmata

Prostigma’Fa Mesostigmata = Ixodida - klistata
= Trombidioformes - gamasida .
- sametkovci _ &melikovei Cryptostigmata

= Oribatida
- pancirnici
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Shapes of chelicera in different trophic groups of Oribatida:
a) microphytophagous, b) microphytophagous, c) not specialized,
d) not specialized, e) macrophytophagous, f) macrophytophagous
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Types of chelicera in mesostigmatid mites: a-c zoophages, d-e phyto(sapro)phages;

a — Dendorlaelaps hexaspinosus — attacks larger insect larvae, cutting denticles
b — Parasitus creapelini — attacks mites and insect larvae, tearing dentes
c — Vergaia verva — pincer-like cheliceres with sharp apical hooks to hold fast
springtails (Collembola)
d — Liroaspis togatus — strong cheliceres with rasper-like denticles to chew dead plant
tissues
e — Pseudouropoda ovalis — nutcracker-shaped cheliceres to quash plant spores




The saprotrofic food chain in terrestrial ecosystems : Soil Biota




Polychaeta (Annelida) - mnohostéetinatci

Je znamo néekolik mnoho-
Stétinatcu z terestrického
prostfedi tropickych lesu.

Z Evropy jsou znamé take jediné
dva druhy skute¢né pudni:
Parergodrilus heideri a Hrabeiella
pariglandulata.

Hlavné systematicka pozice
druhého druhu je stale nejasna

a predmétem vyzkumu.

Hrabeiella periglandulata (,Polychaeta“: Parergodrilidae - ?)




Nemathelminthes (= Aschelminthes)

& Rotifera® o
O ”
. S /“Cephalorhyngha‘\ T T
s 8 2 E S /g 3
= @©
5 & g £ s & S 5 /3 :
2 © © 3 5 < c D S S
@ = & =3 O o) o) o o =
@ T 5 c @ c D =
O Z p o — X B 3 g
/

i Rypacek
Zakrsnuti; . E usﬁ?\?ﬁs be
kopulace - vnitfni ofvorL
oplozeni; eutelie; obosie
svaly v t&Ini sténé P
s vybézky k neurontm:; Zakrsnuti; kopulace - vnitfni
amfidy (smyslove organy) oplozeni; eutelie; vyfivy

organ;epidermis intrasyn-
o cytialné zhusténa, perforo-
Introvert s terminalnim ustnim vana vchlypeninami
otvorem; plasmalemy

kutikula svlékana pfi rustu

1

Nepritomnost omnipotentnich bunék




,Rotifera” (=,Rotatoria”) - virnici

(Kmen) Rotifera - virnici

vs - . U
(Trida) Bdelloidea - pijavenky W

 sladkovodni a pudni (i na meSich Ci liSejnicich)

« vyrazna schopnost anabidzy (zivotni prostredi!)

* pouze partogenetické samice

« cylindrické, teleskopicky stazitelné télo
(,pijavkovity” pohyb - jméno!)

Macrotrachela quadricornifera
(Bdelloidea): A - samice s vajicky
a rozvinutym vifivym organem;

B - jedinec v anabioze




(kmen) Nematoda - hlistice

nema = nit' (stara fectina)

e cca. 15000 popsanych (!) druhu

« z ZivoCichu dosahuji nejvétsi populacni hustoty
(az 20 milionud jedincl / m2 lesni ¢i luéni pady)

« ekto i endoparasiti rostlin a zivoCichu; i volné zijici
(morské a sladkovodni sedimenty, puda, mechy)

» velikost vetsinou 1 - 3 mm, mezi parazity i vetsi
zastupci (nejvétsi hlistice - Placentonema
gigantissimum - zije v placenté vorvane:
délka az 8,4 metru, tloustka az 2,5 cm

« u malych druhu bézné eutelie
« valcovité, protahle telo

Schema stavby téla samice (vlevo) a samce (vpravo) hlistice:
A - anus; BN - briSni nervovy provazec; EO - exkreCni otvor;

H - hitan; HN - hibetni nervovy provazec; K - kloaka;

NP - nervovy prstenec; O - ovarium; PO - pohlavni otvor; A
S - spikuly; T - testes; U - uterus; U - Usta
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Nematoda — nematodes / hlistice
R MM IA

Plant Fungal Bacterial Omnivore Predator
feeder feeder feeder

Schematic diagram of mouthparts of nematode feeding groups most commonly found
in soil. (Redrawn from Bardgett and Griffith 1997.)

> ’i\.‘. ,
Predacious representative of the
order Dorylaimida (Labronema sp.)
Attacking other nematode (scale 20 pm)




A - samec
B - samice
s larvami ve

vylou€eném hlenu

Nematoda - hlistice
(Rad) Tylenchida - had’atka

y il I ' I
¥ T T
- Pl

Heterodera schachtii - hadatko repné: parazituje
na merlikovitych a brukvovitych rostlinach.
Zivotni cyklus: 1 (2. juv. stadia opoustgji cystu) - 8
(chfadnouci fepa vytvari nadmeérné mnozstvi kofinku)
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Nemathelminthes (= Aschelminthes)
s ,Rotifera“ ©
. s /“Cephalorhyngha‘\ /A i [
S S = © S 9 @© o
- s & 5 5 g 5 /3 3
o © © 3 = = = = o S
@ £ = o 2 e S O ke =
3 2 2 £ 5 & o s |3 S
— < N m <
/
Zakrsnuti; B 6 Rytp?ﬁek be
kopulace - vnitrni uts niho
oplozeni; eutelie; © vort;J ,
svaly v t&Ini sténé _Probosels
s vybézky k neuronum; Zakrsnuti; kopulace - vnitini
amfidy (smyslove organy) oplozeni; eutelie; vyfivy
organ;epidermis intrasyn-
o cytialné zhusténa, perforo-
Introvert s terminalnim ustnim vana vchlypeninami
otvprem; o o plasmalemy
kutikula svlékana pri rustu
1 Nepritomnost omnipotentnich bunek
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Terrestrial Platyhelmithes:

a-c) Tricladida




(Kmen) Annelida - krouzkovci

e cca 1 800 druhu

» morsti, sladkovodni, suchozemsti (pudni) /

prostomium

/b

g
) e o hibetni />t
» délka 50 ym - 3 m, vetsinou nekolik cm destitka ,/ / A || X
i
L B s
Monofylum? [prototroch

Mozné autapomorfie (| 1] ):

1Yy

5

S
?4:(

k meta-
i
=

/\ i mery
 prostomium s vyrustky N
» nuchalni organy (pokud u Clitellata ochofora \E
chybi sekundarné) SRR

)

zona rustu —

. idium
/ Annelida PYS

\
,Polychaeta* Clitellata

LA ? 2 [ Opasek (clitellum) a kokony;

\/ charakteristicka ontogenese;
Nuchalni organy dorsalne stazeni ,mozku” z prostomia;
na prostomiu u Saccocirrus 1

hermafroditismus;
sp. (Protodrilida); méfitko 100 pym omezeni gonad na nékolik segmentu atd.




(Kmen) Annelida - krouzkovci
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Nepohlavni (vegetativni)
rozmnozovani u krouzkovcu:

A - Aeolosoma hemprichi (Aeolo-
somatidae - olejnusky): paratomie;
Cisla uvadi poradi vzniku jedincu;

B - Dogecaceria caulleryi (Cirratulidae):
schéma fragmentace (architomie)

a regenerace; jedinci s vice nez 40 Clanky
se deli, ze zadni Casti tela se postupne
oddéli 14-18 jednotlivych ¢lankua; predni

a zadni Cast regeneruji v uplné jedince;
potom co jednotlivym ¢lankim dorostlo
vpredu i vzadu asi po 7 Clancich, tyto
regeneraty se odpoji a doroste jim predni
resp. zadni ¢ast; puvodni jednotlivy Clanek
da nasledné vznik dalsim 2 jedincim
(stejnym zplsobem).




(Kmen) Annelida - krouzkovci

2 . @ 2 2 Clitellata "Polychaeta”
2 P L Ko 2 SSEE |
& be-&%{"sﬁ @“ﬁzﬁ' Eﬁf‘ﬁ}‘ﬁ‘&'h@%ﬂﬁmﬂ%&ﬁ S
O P FFTIogR loss of
parapodia

N\

AN
AN

prostomial appendages”? "'*-.
parapodia

Westheide (1997)

McHugh (1997)

Fylogeneticka pozice taxonu
prislusnych k Annelida na zaklade
kombinace metod

Fylogeneticka pozice taxonu pfislusnych
k Annelida, Echiura i Pogonophora

(= Siboglinidae) na zakladé molekularné
biologicke analyzy




(Trida) Clitellata - opaskovci

(Poddrida) Hirudinea - pijavice

(Podtfida) ,,Oligochaeta“- malostétinatci ., , o
(Rad) Plesiopora’ - niténkovci (Rad) Acanthobdelllc_ja - Stétinovky
LT o (Rad) Rhynchobdellida - chobotnatky
(Rad) Opisthopora - zizaly (Rad) Gnathobdellida - elistnatky
(Rad) Prosopora (zizalice) (R&d) Pharyngobdellida - hitanovky

(Podtrida) Branchiobdellida - poto¢nice

TradicénéjsSi pojeti systému kontra dusledna aplikace poznatku fylogenetické
systematiky:

/ ,Oligochaeta“
Prosopora —
»Plesiopora Opisthopora ,zbytek Branchio de”idaleudmea
\ Gonady v Clancich adniprisavka
9 12-13 (testes) a 13-14| 3 5 [posunuta zcela
: (ovaria), event. redukce na zad (anus dorsalné);

na pouze 1 par 4 spermatofory, atd.
ych;usti chamovodu
clanky s testes.

> Usti chamovodu posunuto vpred
do (zadnégjsiho) ¢lanku s testes
Chybi vlasové stétiny (redukované)

Opasek (clitellum) a kokony;
charakteristicka ontogenese;
stazeni ,mozku” z prostomia;
hermafroditismus: 1
omezeni gonad na nékolik segmentl atd.




,Oligochaeta®: Lumbricidae

Obr. 193. Malo§tétinatci (Ol-

gochaeta), (podle Michaelsena).

A — zizala obecna* (Lumbricus terre-
stris), B — kopulujici roupice Enchy-
traeus albidus.

I — sami¢i pohlavni otvor na XIV.
¢lanku, 2 — saméi pohlavni otvor na
XV. ¢lanku, 3 — opasek u zizal
obecné na XXXII. — XXXVII.
clanku, 4 — pubertalni lista.
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Obr. 194. Pii¢ny fez zizalou (podle Simkevie,

pozmeénéno).
1 — kutikula, 2 — pokozka, 3 — okruZni svalovina,
4 — podélnd svalovina, 5 — druhotni télni du-

tina, 6 — par hibetnich §tétin, 7 — par biisnich

Stétin (na druhé strané¢ nejsou §tétiny zasazeny),

8 — stievo, 9 — tyflosolis, 10 — nalevka meta-

nefridia, 11 — chodba metanefridia, 12 — bfisni

nervova paska, 13 — hibetni céva, 14 — biidni

céva, 15 — supraintestindlni céva, 16 — subneu-
ralni céva.

Obr. 198. Metanefridia krouz-
kovct (Annelida), (podle Grob-
bena).

I — disepiment, 2 — dutina stfeva,
3 — peritonealni epitel, 4 — obrvena
nalevka metanefridia, otvirajici se
do coelomu, 5 — nefridialni chodba,
6 — vylucovaci otvor.
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The occurence of the soil-dwelling Artioposthia triangulata (= Arthurdendyus
triangulatus) from New Zealand in England and Wales (first records in Europe 1963
from Northern Irland, 1965 in north-western Scotland). A predator severely reducing
earthworm populations.
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goonta

‘ Invasive Earthworms in Qur Forests

lﬂ-.: th ose

European earthworm
species are increasing

 their range in North America
- (incl. large areas devoid of

native earthworm species)
and changing the character of
forest ecosystems.

Area (blue) covered by glaciers
during the last ice age.
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Forest undergrowth (left)

and natural regeneration

of Acer saccharum (right)

in forests without earthworms

The fern Botrychium mormo
is dissappearing from
earthworm invaded forests
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Soil Factors

DiEparsal Resource Caantity Resource Quality

*  zource population

*  natural expansion *  plant productivity *  wegetation type *  muoisture, hyrdolo gy

*  human activity *  zoil organic matter *  |itter C:HN ratio *  texture, sand'ziltfclay
* tannins, palyphenalics *  acidity, base cations

*  sheams, rivaers

e

Eartimyorn
Irvasion

Priy=sical Eff ects Biologicd Effecdts

Geochemical Effect=

*  burrowing and casting
*  litter remowal
*  zoil aggregates

*  mixing soil layers
adzorption'desorption
*  mineralweathering

* change in soil habitat

*  faster nutrient cycling

*  less fungall-dominated
*  fewer mycorrhizae

* porosity

E[osion

hydrolagy

*  changein minerology

v

*  altered seedbed

*  changein rootingzone

Ecobgical Consequences

Ecosystem Properties

*  Clossishot-term)

*  C =tabilization (long-term)
* M retention™

* P availability™

*  Tree nutrition™

*  plant imaions

*  loes of native herbs
*  =zoil invertebrate

*  microbial community

BEcologica Communities

community shitts

shifts
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The Argentine Fire Ant
- Solenopsis invicta

Increasing range of the invasive
southamerican ant Solenopsis
invicta in the USA

- %_ 2001 Y
Consequence of a direct contact of
a human with S. invicta




The saprotrofic food chain in terrestrial ecosystems : Soil Biota

Solenopsis invicta

Total Annual Fire Ant Losses to Households, Total Annual Fire Ant Losses to Agriculture
Business, Schools, Government, and Institutions Med,/ Vet
$12 million -
Repair and Replacement _ ?E?B;Lﬂl;ﬁ
£3.6 billion Treatment Ntk s
—%1.35 billion €221 million —
Med/ Vet
50 million Repair and Replacement
Livestock
RAIE R Ko —— %38 million

Brachycerous two-winged
flies of the genus
Pseudacteon and the
protozoan Thelohania
solenopsae are used

as a biologial agens against
S. invicta .
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(a) : (b)
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7] Species richness
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