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Litter pathway

Root pathway

Immediate effect




Larvae P. holosericea consume 40%
annual litter fall. All macrofauna

14 (Frouz et al., 2015)
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scientific reports
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OFEN Global distribution of soil fauna
functional groups and their
estimated litter consumption
across biomes

Petr Hedénec™?, Juan Jose Jiménez’, Jabbar Moradi**?, Xavier Domene®,

Davorka Hackenberger®, Sebastien Barot®, Aline Frossard’, Lidia Oktaba®, Jullane Filser®,

Pavel Kindimann'® & Jan Frouz'?

Soil invertebrates (i.e., soil fauna) are important drivers of many key processes in soils including
soll aggregate formation, water retention, and soll organic matter transformation, Many soil

fauna groups directly or indirectly participate in litter consumption. However, the quantity of litter
consumed by major faunal groups across biomes remains unknown. To estimate this quantity, we
reviewed » 1000 observations from 70 studies that determined the biomass of soll fauna across various

>

Biomass (kg ha” yr" dry weight)

Biomass (kg ha™ yr' dry weigth)

4000

2000

15000

10000

Legend
Mean annual litterfall
Consumption by litter feeding fauna

Legend
I Fine root biomass
I Consumption by root feeding herbivores

m‘h




space m

vegetation feedback and or
soil condition feedback

1000 - : ;
5 priming effect soil develop:ment
modification : :
ol . T formation of !
1 oM soil layers !
0.1 finteractions | move- | |
during Imentin | ________________
0.01 -[feedinc | soil [ aggregate tumover |
0.001 excrement aging
0.0001 - T T T T - r .

S min h

Frouz (2017) Geoderma gnline first

day month  year decade century

time



Litter box
no macrofauna macrofauna

CO

2

! 2 m‘lﬁ c{, Vi

.-.fd

L A L\, I
* ks v 7% e
‘ L A 2 '
Leachmg POM Leaching POM &
bioturbation

' -



Cincorporatedin to soil C removal from soil surface

C loos from the microcosms

g microcosm'!

g microcosms®

g microcosms™®
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Comparison of soil development under various plantations.

Frouz et al., 2009 Biogeochemistry



% of worm cast in soil volume
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mixed earthworms
surface

(Salix caprea)
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Other aggregates Earthworm casts

Other aggregates Earthworm casts

Light POM 0.34+0.21 0.84+0.55

Bounded light POM 0.18+0.12* 1.34+0.43*

Frouz J, et al., 2011. Folia Microbiologica. 56:36-43.



Fungal channel Bacterial channel
* high C/N * low C/N
* pH acid * pH neutal

 litter on soil surphace e litter mixed in soil




Path fungal over bacterial

biomass channel (index 1)
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Effect of SOM accumulation on soil water budget
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Frouz et al., 2006: Applied Soil Ecology, 33: 308-320.
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Fig. 1 Schematic diagram of sampling design. Samples were collected in Salix caprea monocenosis
(SalM), Calamagrostis epigejos monocenosis (CalM) and in the contact zone of the two species (Mix).

Calamagrostis

Fig 2 Concentiation of egrosterol (A) | sand bags was significanty highet in § capras monocenosis
than in C @igeor monocenoss (p<0 0001) We observed 2 trend in concentration of NLFA (B) of
slightly highet vakies in C qpipgor monocenosis han in 5 cqprea manocenosis (pa0 0746)
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ostatni

Jednoleté rostliny investuji
vétSinu asimilata do
produkce semen, ta se
rozSiri v krajiné a daji na
vhodnych stanovistich vnik
dalSi generaci.

Rostlina vyuziva vhodnych
stanovist, zpravidla
vzniklych disturbanci,
péstovat ji znamena
vytvaret pro ni vhodné
stanovisté

Viceleté rostliny investuji jen
malo do produkce semen
vétSina asimilatd jde na jiné
véci, rust do vysky usnadnujici
konkurenci o svétlo, rist korenu
umoznujicich ziskavat vodu a
zZiviny, obrana proti patogeniim a
Skidcim, podpora symbiontu a
mutualistd, rezervy. Diky tomu si
viceleté rostliny vytvari pro sebe
vhodné prostredi




A) Active garden
typically at the end of
first year of gardening

B) Old garden 5-10
years after gardening
stop

C)Secondary forest
about 20 year after
gardening

D)Primary forest
undisturbed in recent
history



No significant difference in total C, N F
No significant difference in SOM fracti
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P available mg kg -

45.0 _ Old garden

A40.0 4 Fq Ca 0- 5 cm[mg kgt 7637.1 #51.7  7979.1 2 71812 #858.3 5690.9 #9115
\ +696.
35.0 1 \ B Ca 5-10 cm [mg kg'!] 7447.1 +62.0  7109.4 0 5357.4 +3885 5184.3 +1221.9
30.0 ~ \ T C A A — B B
7 az .
25.0 4 \// T,\ [ C 1223.7 +183  988.4 7 9724 586 7525 #1535
| +191. +137.
20.0 %% \ o~ 1531.9 8 9510 8 1024.0 +73.7 6433 +153.2
15.0 4 A B B C
10.0 - \ / \ T g kg 511.1 5.7 4422 404  337.1 0.8 302.5 +22.8
. \ / \/ T-.Q T K 5-10 cm [mg kgt 4785 +1.6 386.9 +7.5 2363 +19.9 2353 #69.8
5.0 A 7 A B c c
0.0 & 4 & % & k é 50.4 £2.1 36.9 89 64.3 5.1 37.0 #3.4
: 42.7 434 248 455 35.3 6.4 36.4 +116
GA oG SF PF A B A B

E0-5 E 5-10

Significant differences in available P, Ca, Mg, K, and NO,



Naproti tomu mechanické odlesnéné dlouhodobé&;si kultivace (Slet a
vice) tropickych plid vede ke ztraté organické hmoty erozi ztraté
Z1vin a urodnosti



Soil food web properties explain ecosystem services
across European land use systems
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Fig 1. Fitted relationships Betwesn sconstem servces and 30l food wed properties. Variaties that were inciuded in the models But not shown in the graptn
(Tabdes 1 and 2) were hept corstant at their mean value in the datasetl. (A4) Potential N mineratization explasined by standandized biomas of the bocteriad
energy channel (8) Total N leached esplaned by AMF biomass andd Diomass of bacterivorous nematodes. (O NLO groduction explained by bomass of
flageliates. (D) CO,; production explained by R channel ratio and earthworm Siomass, (F) CH, production explained by F/B ratio and bacterial biomass
(relationship shown is Tor iIntensive wheat rotation and permanent grassiand) (extensive rotation CH, production increases with 0.17 mgm ™ d " are shown in
Table 2). (F) DOC leached from sodl explained by fungivorows collembolans and bocte nvorows nematodes (relationship shown i3 1or Intersive wheat rotation
and sxtenslve rotation) (termanent arsalend DOC eathing incresuss with 1317 ma m' " as thown in Tatde 23

%1 ONo fauna m Fauna
Intensivni zemédélstvi ]
snizuje biodiversitu ]
a ekosystémové funkce, ’
které poskytuje .
o]

NTLF NTLA TLP TLA

Intensivni zemédélstvi
shizuje schopnost
pud kompenzovat
nepriznivé podminky
a podporovat
produkci

Toyota A et al., 2013. SBB
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