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Rozklad organické hmoty
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Pedobiologie: Rozklad organické hmoty — opadu z vegetace

Vliv slozeni (kvality) zdroje na rychlost rozkladu (decomposition rate)
* RUzné typy pletiv a tkani se charakteristicky liSi v rychlosti rozkladu

* To plati pro organy rostlin i druhotné zdroje jako
- mikrobialni bunky
- trus a téla zZivocCichu (fyto-, zoo-, saprofagu)

Table 4 1 Turnover of main types of pnmary resource in forests of dxﬁ'ermg
chmates Wood. mcludes branches (>2cm diameter) and twigs (<2Zcm
dlameter) but not main stéms. Data from Satchell (unpubhshed) for Meathop .
Wood, U.K. and Healey & SW1ft (unpubhshed) for Barro Colorado Island‘ |

Panama, | |
Teniperate Deciduous Forest | Tropical Rain:Forést 7
, Leaf Wood Reproductsve Leaf Wood Reproductwe :
. Fall kgha-iyr-t 3240 1580 . 600 7040 3020 . 3280
- Standing . . . _ : . L | o '
- Crops kgha=* ° - 2010 4810 270 2760 -8090 340

'k oy 161 033 222 - 2557 037 . 965




Pedobiologie: Rozklad organické hmoty — opadu z vegetace

U stejného typu pletiv existuji mezidruhové rozdily v rychlosti rozkladu.
V terénnich pokusech byly nalezeno rozpéti kdy nejvyssi rychlost rozkladu
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FiG. 4.1. Variation in decomposition of deciduocus tree ‘leaf litters in a-
woodland site on calcareous soil in Belgium. The species are [J—-—{[3J -

Carpinus be_tulus, O —QO Acer pseudoplatanus, @————@ Acer campestre, -
@ — @ Prunus avium, Q--=--- O . Fraxinus excelsior, [3——[] Tilia
platyphyllos, © O Quercus robur, *————x Fagus sylvatica (from

Mommaerts-Billiet 1971).
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V laboratornim pokusu byl nalezen trojnasobny rozdil v rychlosti rozkladu
s nejpomalejSi dekompozici u mechu a nejrychlejsi u opadu listnatych stromd.
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Fia. 4.2. Decomposition of litter of various deciduous and coniferous tree

leaves, grasses, dwarf shrubs and cryptogams under laboratory conditions
(from Mikola 1955). '



Pedobiologie: Rozklad organické hmoty — opadu z vegetace

Dekompozice méfena jako ztrata hmotnosti zahrnuje ztraty dané

- katabolismem,
- vyluhovanim,
- odstranénim po rozmeélnéni.

| pokud jsou tyto procesy hodnoceny zvlast, zustavaiji rychlosti rozkladu specifické
pro dany zdroj stale znatelné (viz nize vysledek experimentu s opadovymi pytliky)

Table 4.2. if)'l'ﬁ'erences between reéources 'ln rate. of catabbl:'sm‘ aﬁd total
: wexght loss Respxratxon rate at 10°C and field weight loss after one year for
four types of lztter on blanket bog (from Heal Latter & Howson 1978)

;" I L Resplratmn " A,’ 1oss

| 'Littei' ty'pe- S ul Oa gt hr—1 in welght
. Rubus chamaemoms leaves ‘-. 2 66+ 43 38 + 16 |
Er:opharum vaginatum leaves . 0£42 0 - 260121
* Calluna vulgaris, shoots o . 334+40. 15+ 14

C’aﬂuna vulgarzs stems - f R § | + 22 8 + 0 6
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Rozdily v prubéhu ztrat vyluhovanim pravdépodobné odrazeji strukturalni rozdily
mezi substraty (nize listy resp. jehlice stromu). Napfiklad rozemleti smrkového

opadu zvysilo ztraty vyluhovanim za prvni den cca desetinasobné (simulace
rozmélnéni pudnimi zivoCichy).
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F1G, 4.3. Losses of water soluble organic (---) and inorganic (——) material
from Betula (O) and Picea (@) leaf litter during leaching under anaerobic
conditions at 25°C. Resuits are the dry weight of leachate expressed as a

percentage of litter dry weight, each point being a mean of three samples
(from Nykwst 1961a).
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100 » U pfirodniho, komplexniho zdroje

10 Phenols -5 ~.odrazi celkova ztrata hmotnosti
souhrn dekompozicnich krivek
jednotlivych frakci substratu
(teoreticka kfivka S v grafu).

25 Waxes-5

* Interakce mezi komponentami
(pfipadné vznik novych) maji za
dUsledek vysSi odolnost vaci rozkladu
nez by se dalo predpovedét na zakladé
rozkladu jednotlivych komponent (jak

- ukazuje krivka M v grafu).

]

Y remaining

99 Sugars-15

B WS DV 0. Y SR WA NN DU SN NS B
4 5 (o} C 15

o
N . .
u o

Years

F1G. 4.4. The decomposition curves of the various groups of constituents, if
their decomposition could be represented by a logarithmic function (the straight |
lines from the point 100%%). The number in front of the name of the constituent
indicates the loss after one year. The number after the constltuent represents its
percentage in weight of the original litter (these values are rough averages and
they do not represent a specific analysis). The line § shows the summation curve
obtained by annual summation of the residual values of the separate components, |
The line M gives an approximation, based on some- analyses, of the probable ;
course of the decomposition of similar resources in the mor- type at Hackfort

(from Minderman 1968)
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7

~-s * Ztrata hmotnosti celkového opadu a vétsSiny
jeho komponent se blizi zaporné exponen-
tialni funkci.
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Fi16. 4.5. Decomposition of the component substrates of leaf litters of (A)
Pinus and (B) Betula under laboratory conditions (Mikola 1955). (1) Total
weight; (2) Ether and alcohol soluble; (3) Water soluble; (4) Hemicelluloses;
(5) Cellulose; (6) Lignin; (7) Crude protein. ;



Pedobiologie: Rozklad organické hmoty — opadu z vegetace

Zdroje uhliku a energie — potreby rozkladacu

* Nejvetsi kvantitativni potreba: energie uvolfiovana z organickych latek a uhlik
k syntéze tkani (pletiv, bunék).

* Rostlina pletiva — vysoky podil polysacharidu
vs ZivoCisné tkané — vysoky obsah bilkovin a tuku

» Mikroorganismy: slozeni bunek se do znacné miry ridi slozenim potravniho zdroje!

* \/lysoka potfeba N: muze vést k imobilizaci N v mikroflofe pokud ma potravni
zdroj pfrilis vysoky pomér C/N.

* Pfesto ukazuji nové studie, ze napf. zizaly jsou limitovany obsahem C v potravé.



Pedobiologie: Rozklad organické hmoty — opadu z vegetace

Table 4.6. Major organic components (carbon and energy substrates) of decomposer resources.

" Deciduous Deciduous Conifer .
leaf. leaf needie Grass Deciduous-
—young _—old —old Grass leaf stem “wood
Quercus. Quercus Pinus Deschampsia ' Zea
sp. sp. ' sp. fexuosa mais Range
@ @) 1 R V) @) ' €)]
Lipid, ether soluble 8 4 24 2 2 - 2-6
Storage/metabolic carbohydrate, water _ ‘ ' -
soluble (cold and hot) 22 15 7 13 15 12
Cell wall polysaccharide, hemicellulose o . . - .
(alkali soluble) : 13 16 19 24 18 19-24
Cellulose (strong acid) ‘16 18 16 - 3 30 4548
Lignin, reéid;le ) 21 }0 23 - 14 11 17-26
Protein, N x 6-25 ' 9 .3 2 2 1 —_
Ash, incineration ‘ ' 6 .5 2 - ' 8 0-3-1-1
Conifer Faeces Faeces . : Vertebrate
wood . invertebrate  vertebrate  Bacteria Fungi Earthworm  Arthropods ‘carcass
Glomeris Lumbricus -
Range . marginata ~ Horse Range Range . (terrestris ‘ Steer
_ 3 @) (€)] ). Q) @) Various an
Lipid, ether soluble 3-10 — 2 10-35 - 142 2-17° 13-26® 50
. ' ’ - ’ (glycogen)
Storage/metabolic
carbohydrate, water ; ) . :
soluble (cold and hot) 2-8 2 5 ; 5-30 8-60 11-17 14-31® ?
{chitin) (chitin)® -
Cell wall polysaccharide, -
hemicellulose (alkali : :
. soluble) To13-17 24 4-32 2-15 : - 5-9@® 0
Cellulose (strong acid). 48-55 38 ' 28
Lignin, residue 23-30 ‘ ? © 14 . - 0 0 0 : 0 0
Protein, N x 625 — 11 7 50-60 - 14-52 54-72 38-5000 39
Ash, incineration 0-2-0-5 . 8 9 5-15 5-12 9-23 ? 11

Sources: (1) Waksman (1952); (2) Mikola (1955); (3) Browning (1963); (4) Nicholson er al. (1966); (5) Luria (1960)—from laboratory
cultures; (6) Compiled from Cochrane (1958) and Hawker (1950)—from laboratory cultures; (7) Laverack (1963); (8) Spector (1956)
Gasterophilus intestinalis larva; (9) Jeuniaux (1971) suggests chitin contents in adult arthropods may exceed 50%; (10) Calculated from range
of N contents in final four rows of Table 4.10; (11) Giese (1962). ‘
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V absolutnich hodnotach jsou ztraty hmotnosti u polysacharidu vysoké, celkova
dekompozice bude ur€ovana rozkladem sacharidi bunécnych stén.

Table 4.7. The fraction of individual organic components lost during decom-
position, and the contribution of each component to the total we:ght loss
(from Swift 1976 after Tenney: & Waksman 1929).

Corn stalk! Oak leaf?
© Actual S Actual
weight  Fraction | weight  Fraction
Fraction lost of total  Fraction - lost of total
lost (2 loss lost ® loss
Dry matter - 0-36 74-0 1.00 0-22 50-0 - 1:00
Ether soluble : 0-30 1-1 0-02 026 . 21 - 0-04
'Cold water soluble - 0-80° 17-1 0-23 0-81 15-0 0-30
Hot water soluble . 0-55 4.0 0-05 0-46 5.8 0-12
Cellulose 0-44 262 0-35 034 10-4 0-21
Hemicellulose 0-41 14.7 0-20 0-27 7-9 0-16
Lignin 0-00 0-0 0-00 0-00 0-0 0-00

1 Loss after 27 days; original weight 203 g.
3 Loss after 66 days; original weight 223 g.
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Pritomnost ligninu zpomaluje rozklad celulozy.

. Table 4.8, The effect of lignin content on the ablllty of bacteria to decom;iose
_cellulose associated with it.. Decomposxtlon over.a 21-day period of cellulose '
complexed with. differing amounts of: hgnm prepared by extraction of li gnin from

. jute by monoethanoiamme treatment for varying times; the test orgamsm was’

- Pseadomonas ephemerocyanea (Fuller & Norman 1943) '

) Celiulose o ngmn _ % .c'_)f eellulos;e “
. content (}) = content (/ ) decomposed
99.2 00 - 1000
955 33 956
892 53 831
82:7 w o 11.9 - 379

756 o126 177
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Obsah zivin v primarnich
zdrojich a v rozkladacich

. Table4 10. Nutrlent element composxtwn of pnmary resources ‘and decom- v
" posers (/ dry welght) -All leaf material after Titter- fall; root and wood from

2 o l:vmg plants. ‘Sources: (1) Daubenmrre & Prusso (1963), (2) Heal, Latter &
-, Howson. (1978), 3y Allen et al. (1974), (4) Frankland et dl. (1978), 5y -

' - Cromack et al.- (1975), (6) Swift (l977b), (7) Stark (1973) (8} Luria (1960),'1

(9) Ausrnus & Wltkamp (1973) quoted by (10) McBrayer et al (1974)

Prunary resource L Specles '_ Source "; N P K : Ca

Mg

Betula papyrifera - (1)~ 0:58 032 078 L71-

_t 'Declduous feaf "rPopulus tremulatder () 0-56 015 060 235

- Conifer leaf - . Abies ca.riocarpa () 069 009 '0-30 118
© .. -. . . Piuscontorta - .(1). 05F 004 015 055
Sedge leaf - - Eriophorum vagmatum (2 097 0.04 009 020 008.
Copee - 'Nardus stricta -~ (2} - .0-53 003 0.i0- 0-08 0-08
- Herbleaf - Rubus q:?tamag;_norus' - @) 131 007 009 0-85 053
" Shrub shoot - Calluna vulgaris (2" "1-38 007 009 034 0:06
Tree rootlarge .~ Quercus petraea (3} 05 006 02 04 008
“Tree root small . Q. petraea - ' 3 09 ~010 .04 04 011 .
Sedgeroot . -E.vaginatum = (2 050 006 021 011 0.08
Outer bark Q. petraea. . ®» - 05 017 008 05 003
- Cambium . .- Q. petraea . N €)) 09 008 04 13 015
. Sapwood. Q. petraea . (® 016 002 014 - 005 001
) Inner hear!wood Q. pefraca . - (3. 010 0.01 0.06 006 001
Fuﬁgrjs my'on;lium Mpycena galopus ~ (4 360 024 057 — —
(on leaf) - - ' ' T
Fungus fruit bodles ‘Mixed - . BN G)] -—. 068 2:90 007 007 -
 (on leaf) . S ’ R e
Fungi (on leaf) Mixed - . - (® - 280 024 012 330 019
“Fiingus, mycellum - Sterewm hirsutum - (6) 1-34 009 041: 079 010
(on wood) S L ST :
Fungas fruit bodles o : '('T) -~ 187 033 088 007 012
(on wood): . C T el : T
Baéteria-.-—cul_ture ~ Range - o @ §15 26 1-2 .1 1
Bacteria—leaves - - Mixed ' -9 40 091 150 095 015
_Oligochaeta - - — S 105 11 05 03 02
Diplopoda ~ -~ = — @) 58 1905 14002,
CInsecta v o= L (3) .85 69 07T 03 02
Detritivores - o) 774 080 013 1030 027
. Fungivores Ry (10) | 774 139 040 395 046
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Table 4.13. Egg production and moulting frequency of Folsomia candida on a
diet of Coriolu.s versicolor grown at varying N levels (Booth & Anderson 1979).

y Lévels. of niti'ogen

No .

Food 2 ppm | 20 ppm © 200 ppm 2000 ppm
Egg laying rate 16 99 143 284 65
eggs ind~* wk~! . ' o
Moulting rate 0-41 0-61- . 069 0-83 079 .

exuviae ind~* wk~!

Table414 Micronutrlent element composxtmn of decomposers compared
wrth the resources on which they are growing (zg g~*). (1) Cromack et al.
(1975) ) McBrayer et al, (1974); (3) Stark (1973).

Na Cu  Zn. Mn Fe
Leaflitter (1) - 3.6 173 67 858 - 17-3
Basidiocarps (1) 824 4 108 157 44
Insecta (2) 03 50 ©150 30 200
Isopoda (2) " 03 50 130 40 _—
Pine needles (3) 265 4-5 19.3 88 38

Rhizomorphs (3). 219-2400 - 244-34-2 39-2-213-0 88-193  669-6815
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Chutnost stromového opadu pro zizaly v zavislosti na jeho obsahu taninu:

Table 4.15. Palatahnhty ot’ tree htters to eatthworms in relation to their tannm content (Satchell & LOWe 1967)

i A/‘ o Unweathered '.: '. Weathered

';Leéfidiscs ) ' Tannms"/drywt e - LeafdlSCS ~ Tannms/drywt
eaten-as - : . - eatenas ' . -

Litter - ' \ ',:_% of controls Condensed" Hydrolysable o 'Tc_at'al 4 of controlé ' Condensed ; Hydrolysable o 'Tdfai
Em . 32 .0 . o0 y g i'j..3ssr'.' o
Alder o324 0o - ;0 0 336 0
- Sycamore - 298 0 L0 .0 .38 -0
Birch o281 . 022 - 041 - 033 - 342 0

: 0
0
0
0

Spindle : 275 L0 . 010 010 - .9338

“Ash - - 260 - . .. 12 122 o219

‘Lime 247 ' 0:40" , 005 045 © - 331 .

Hazel = 169 020 ¢ , 0:32 o052 - L 182 Q0
" Gean 143 063 0 063 ~ 234 . 002
_Beech : 84 . - . 196 S 040 7 236 184 - 010,

- Pine : 4 - © 181 138 - 319 4. ., 0
Larch =~ 38 127 . " 395 . 522 - 84 . . 0 -
Oak o2 s 088 - .. 045 - 133 - 1730 . 005

soooc o000

ocgop'p.ooo::'s:'c{:
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PomérC:N
VétSina rostlinnych pletiv: 40-80 : 1
Mikrobialni bunky a zivocCisné tkane: 10 : 1

K akumulaci 11 g biomasy potfebuje populace mikroorganismu zabudovat 1 g N !

Je-li C dostupny v nadbytku (vstup latky s vysokym pomérem C:N)
je pfijiman dodatec¢ny N (nepochazejici z rozkladané latky) z prostredi, je-li
dostupny.

Dusledek: veskery N, ktery byl dostupny, je imobilizovan v mikrobialni biomase.
Dochazi k inhibici rastu rostlin vliivem nedostatku N.
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FiG. 3.15. Comparison of microbial nitrogen immobilisation with that of
mesofaunal arthropods, earthworms, and nematodes. While microbial immobi-

lisation is much greater than that of fauna, faunal immobilisation is much more
constant through the year (after Ausmus, Edwards & Witkamp 1976).
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Dvé hlavni komponenty odumrelé fytomasy (listovy opad, dfevity odpad — ,woody
debris®) jsou
- celuléza a o

neredukujici redukujici

= I Ig n I n . koncova skupina koncova skupina
OH OH OH
¥ Nékdy se kresli nasledovné:
u? P / Y
1
6
A OGH; CHs OCH,
CH OH OH

p-coumaryl alcohol  Coniferyl alcohol Sinapyl alcohol

celuléza
prekurzory lininu

Vétsina zivo€iSnych konzumentu (saprofaga = detritivorl) neni schopna tyto
sloucCeniny vyuzivat, protoze jim
chybi potfebné enzymy.

Celulazy byly nalezeny jen u nékolika fytofagu a saprofagu:
- nékolika mékkysu (v€. Helix pomatia)

- larev nekterych dipter
- nékolika zizal.
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Pro€ zivo€ichum tyto enzymy chybi?

Jak celuldéza tak lignin maji polymerni strukturu, sestavaji z C, Ha O.
Dissimilaci C ziskavaji organismy energii.

Na rozdil od zivin jako N a P je C v potravnich zdrojich hojnym prvkem.

Aby ziskaly potfebné mnozstvi vzacnéjSich prvkl, pozrou vétsi organismy velké
mnozstvi zivé nebo mrtvé fytomasy a

neinvestuji do vysoké efektivity traveni téchto strukturalnich komponent.
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Lépe rozlozitelné rostlinné €éasti, napr. spadlé ovoce.
Jsou Zrany mnohymi polyfagy (= omnivory): druhy hmyzu, ptaku, savcu.
Svebytna mikroflora (jako u kazdého typu zdroje), dominovana kvasinkami.

Tyto kvasinky a jejich metabolitické produkty jsou zrany specializovanymi druhy
octomilek (Diptera: Brachycera: Drosophila spp.).

Octomilky maji enzym alkoholdehydrogenazu, kterym rozkladaji ethanol
(jinak toxicky).

Jednotlivé druhy jsou specializované na jednotlivé druhy ovoce nebo zeleniny
v rozkladu (béhem dekompozice tyto produkuji rizna mnozstvi alkoholu — méné
zelenina, vice ovoce).
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Chrobak révovy (Lethrus apterus)
(Coleoptera: Scarabeidae s.l.):

Larva zere fermentovaneé listy
vinné revy (Vitis vinifera).
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CeHulose ingestion by

. animals
Ruzné cesty, kterymi
je rozkladana celuléza: | "Internal rumen"
Celiulases Cellulases .
5 produced by produced by
: symbionts in ingested ?
. madified region microflora '
Am:m! of gut - | during possoge No cellulases
celluiases through active in gut
| unspecialized ' .
gut
" "External
. rumen”
Cellulgses of
soil and flitter
microflora
acting on
faeces.
k | : J
Cellulolysis

Fic. 3.12. The action and interaction of saprotrophic animals and micro-
organisms in cellulose decomposition.
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Symbiotické vztahy — obligatni mutualismus:

Prvoci a bakterie v travicim ustroji primitivnéjSich termitd a Svabu
(také u koprofagnich broukul, napf. Scarabidae, Geotrupidae).

Eutermes (lsoptera): - prvoci v zadni Casti stfeva (proctodeum — rozSifené
na rektalni kapsu),
- prvoci zerou malé Castice dreva,
- prvoci mohou tvofit az pres 60 % hmotnosti téla termita.

Obsah ve drevé: Obsah v trusu termitu:
celuldza 55 % 18 %
pentosan 18 % 8.5 %
lignin 27 % 75.5 %

Nekteri termiti travi také lignin:
Zastupci rodu Reticuloformes snizuji obsah ligninu o vice nez 80 %.
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Degradativni sukcese (Degradative succession)
Co to je sukcese?

¢" A continuous process of change in vegetation which can be separated into
a series of phases" (Tansley 1935)

¢" The non-seasonal, directional and continuous pattern of colonization and
extinction on a site by species populations" (Begon et al. 1990)

¢" The directional change in vegetation during ecological time" (Krebs 1994)

e\/Sechny definice jsou zaloZeny na pfedstavé, Ze se sukcese liSi od nahodnych
evykyvu ve strukturfe spoleCenstva; vyvoj nEkam sméfuje.
Jako sukcese byly vSak popsany takeé cyklické zmeny ve spoleCenstvech.

eSukcese predstavuje sled populaci, které se navzajem nahrazuji, coz vede k zménach
eve slozeni spoleCenstva; tyto postupné zmény maji svuj fad a jsou nazyvany sérou
(angl. sere), priCemz kazdé ze spoleCenstev, které charakterizuje danou sukcesi,
epredstavuje urcité seralni stadium.
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Dva typy sukcese

Primarni: sled druhl na nové vzniklych stanovistich, které do té doby nebyly
ovliviiovany zadnym spoleCenstvem, napr. nove vzniklé piseCné duny, toky
lavy, Uzemi obnazené po ustupu ledovcu, nebo ostrov, ktery vznikl nahlym
vynorenim v dusledku sopecné cinnosti.

Sekundarni: sukcese na mistech kde byla vegetace Castecné Ci zcela odstranéna,
kde vSak zustala dobfe vyvinuta puda v¢etné uloZzenych semen a spor tak, ze
vysledny sled druht je v zasadé dusledkem interakci jako jsou konkurence a
herbivorie, napf. sukcese na opusténém poli (uUhoru).
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Klimaxové spolec¢enstvo

vice méne trvalé a konecné stadium urcité sukcese, Casto charakteristické pro
dané (omezené) uzemi.

Dveé teorie:

Monoklimax: Dle Clementse existuje pro kazdou klimatickou oblast jen

jediny pravy klimax, ktery predstavuje konecné stadium vSech sukcesi,
nezavisle na jejich vychozim bodé; napr. sukcese na piseCnych dunach,
uhorech, zazemnénych tunich apod. nakonec vedou ke stejnému klimaxovému
spolecCenstvu.

Polyklimax — Gleason a Tansley dosli k nazoru, ze lokalni klimax muze byt
dusledkem kombinace klimatu, pudnich podminek, topografie, vyskytu pozaru,
atd. Jedna klimaticka oblast tak muze obsahovat vicero svébytnych typu klimaxu.

Degradativni sukcese je sukcesi ve smyslu vyvoje séry sukcesnich stadii v zavislosti
na slozeni rozkladané latky, klimatu (makro i mikroklimatu, napf. vihkosti) a pudé/podlozi
(ale také na tom, ktery organismus zdroj kolonizuje jako prvni, coz muze ovlivnit cely
prubéh rozkladu i sloZeni spoleCenstev, které se na ném podileji).

Nekonci vsak klimaxem ale vyCerpanim zdroje, tj. rozkladaného materialu.
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Biicor romannionus
flicor hiemalis
piucephﬂlts sp.
phulnsmnum sp.

giuetnmium

rechsleru hyatosperma
Bierticitlium  sp.

_5[1 (?Phoma sp.)

170 Dematiaceae
Geurnyces vulgaris

1 m“
MNM

,-:-:_';:'.:1-';.:5?::134'.- R
=

days

Sukcese druh hub na trusu svinule rodu Glomeris (Diplopoda); vySka znaci
zastoupeni druhu ve spoleCenstvu.
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Colonization Exploitation tnvasion Post-invasion

Bocterlig _
e | -Bork beetles Branch fall
Branch Stain fungi .
- Soft rots .

Bosidiomycetes
white ang brown rots
Soft rots

S.urche ‘
- ‘| basidiomycetes
Bole Stain fungi

_ Wood borers

o Bttt ¥ 2 Do Sl PR DR e P i L w‘u-'--ir-’l:—a.’«‘::w:.‘:.m-r. I Ers TRy Ny L Poct
| Root rot , - Bacterio
Root busndlomycetes ‘ Soil fungi
- Bark bestles’ _ Soil fauna
>
Time

FIG 4.16. Patterns of succession in decomposing branch and stump wood.
The domihant organisms during the four major stages of the decomposition
~of ‘typical’ resources in a British woodland are indicated. The succession in
any one branch or stump may differ markedly from the above pattern; some of
the groups mentioned may never appear or entirely different ones dominate -
or the sequence may be substantially altered. Within this high degree of
Heterogeneity the above pattern is, however, the predommant one (from
Swift 1977a).

Sukcese organismuU na tlejicim dfevé vétvi a parezu
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Typ dreva

Stupné rozkladu
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Sukcese spolecCenstva hmyzu (zde Diptera) na tlejicim drevu

# Individuals per log

Fig. 3. Mean emergence abundances of selected di
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terials and Methods) are indicated by different shadings

Prumérné abundance dvoukfidlych lihnoucich se ze silnych bukovych vétvi
v kontaktu s pudou/listovym opadem v buciné na vapenci u Goéttingenu, sev.
Némecko. Emergence byla sledovana po dobu 10ti let (od umisténi vétvi), na
daném souboru (vétvich uzavienych do fotoeklektoru) vzdy po dva na sebe

nasledujici roky.

o
2 3 455738931

M year1 ] year2

o
2 3 45678 91

pteran species in the course of succession. Catches from “year 1" and “year 2* {see Ma-
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Zmeny ve faktorech prostredi
(= vlastnostech bukovych vétvi)
v prubéhu ¢asu

(ze stejné studie k sukcesi dvoukfidlych

na bukovéem drevu jako na predchazejici
strance).
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Fig. 2. Changes in enviranmental factors with time of exposure. Diamonds represent individual logs (identical values are indicated by aum-

bers) and asterisks cohort means. Lines indicatin
capting litter cover

g trends are linear regressions for cohort means and significant {p<0.05) in all cases ex-
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Abb. 2: Pilzbawuehs an 6 Lauthoizstimplen aus der Ordnung dar Abb, 4: Pilzbawuchs an 7 Kiefarnsiimplen

Fagé!as )

Rust hub na pafezich (vlevo - 6 pafezu listhacu z fadu Fagales, vpravo — 7 parezu
borovice; protazena ¢ara — pocet druhu, pferuSsovana ¢ara — pocet parezu osidlenych
houbami; osa x: stafi parezu v rocich)
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-y —————

Abb. 1: Filzsukzession an Laubholzstilmpfen auf Kahlschidgen

Abb. 3; Pilzsukzession an Kislarnstiimpfon auf Kahischlagen

J

Abltsender Rindenpilz (Cylindrobasidium svolvens)
Fleischroter Gallerlbecher (Ascocoryns sarcoides}

d

Baeginn: 1%—2% Jahre nach dem Schlag
Dauegr: {1-)2—-3%{~5) Jahre

Optimalphase:

Schmettertingsporling (Trametes varsicolor}

Birkenblatlling {Lenzites betuling}

Angebrannter. Rauchporling (B;arkandera ao'usra)
_ und mehrare andere Anen _

Beglnn {3‘.&-) 4';&—5‘,’: Jahie nach dem Schlag ;
i Dauer:’ ".38 12 Jahre undléinger IR

'.ﬁﬁéfphaéa

-Gawauhfarmuge Holzkaula {Xyrana nypox}f.fon} LU
Vielgestaltige. Holzkaule (Xyiaria pofymomha) '
Brandkrustenpilz {Ustulina deusfa) S
"\, holzbewohnende. Bitterpilze - - | '

'bodenbewohnenda B!éttermlza 3

e

Initialphase: Beginn: 7-10 Monate nach dem Schiag Initialphase: Beginn: 1-1% Jahre nach dem Schlag
Dauer: 8-18 Mopate . Dauer;, (1%—)2-3({—4) Jahre
Buche Elche Birke, Erle u.a. Riesenkamnpilz (Phiebiopsis gigantea)
~intanstrichpilz Zottiger Schichtpilz  Vialatter Schichlpiiz Fleischroter Galleribecher (Ascocoryne sarcoides)
Bispora monilioidas  Stereum hirsutum Chondrostaraum Biutender Schichtpilz {Slareum sanguinoteniurm)
purpureum Vicletter Lederporling (Trichaptum abietinur}

{

Oblimalphase: Beginn: 3—5 Jahre nach dam Schlag
Dauer: 2—4 Jahre

Blauender Saftporling {Laplcporus caesius)

Bitterer Saltpocling (Leptoporus stipticus)

Rétticher Holzritterling (Tricholomopsis rutifans)
Graublitriger Schweleikap! (Hypholoma capnoides)
Grinblattriger Schwefelkopf (Hypho.’oma sublatericium)
und emiga andera Arten

Fma!phase Begmn 7—8 Jahe nach dem Schlag.
Davor: 5 12Jahre und lénger

L Z'.ttarzahn Eispslz (Treme.’.'odon ge!arrnosum}
PR Graublﬁnnger Schwafalkopl {Hypholoma capnofdes)
* @rinbiatriger Schwefelkopf (Hypholoma subfateric.-um}
* Wurzelpdrling (Heterobasidion annasum) RTINS
Sehleimpitze (Myxomycetes): S
. bodenbewchnends Blétterpiize: -

Sukcese hub na parezich na lesnich mytinach: vlevo parezy listnacu

borové parezy.

v

, vpravo
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Stadium DERKSEN 1941 BRAUNS 1970. 1 AN |
rozkladu _ . ; ! b e
o . " o ! 1 ! | @D
T Scolytidao Borkenkiter Scolytldse Borkenkifar : Anobium 3ep. : 'E
Colydidaa Rindenkafor Platypodidae - Kernkifor 1 ) 1>
Lymeaxytonidas Werftkiiter X i ! e
o | PN : - 9
1 Corambycidae Hockkdfer  Cerambycldas Bockkifer : PNy 2 2
. Lymexylonidas Weritkafer Buprestldae  Prachikifer . - ! P e ,E o
Elaterldae Schaglldifer Curcultionidae Rilsgelidfer. - ! ‘I{I[[ :[:D"""“" bupearcides ! &
. ) . I . . . ; L1 ; X
. ft - Mordeliidae  Stachelkiifer Lamallicornier Blatthosnkiiter | ' Morfmus spve AT T[T L [®
: " Lucanidae Hirschkiifer  Tensbrionldae- Schwarzkéfer. | : 3 D :
P.y.rach:m[dae Fouarkﬁl‘er Etntarldnu : ﬁchnatlkaﬂnr : Leprra Jep -:::::LITTT[ i l 11 ”:D} : "
V. Mycstophagldae Moder— Humus Pilzframr : 5 ' e
e B o o ' . S E Donuspnmldppod '
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Sukcese taxocenozy brouku ! Hakps sonrinds I[HI:U] .
1
v prubehu rozkladu dreva podle L ueeditor o : 0 '
\ 1 [ "
Derksena (na buku) a Braunse S E . ! radiom
(rdzné dreviny)

Kvantitativni vyvoj zastoupeni dominantnich
druhd broukt v odumrelém bukovém drevé
v prubéhu jeho rozkladu (podle Dajoz, 1966)
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Wassergehalt { %)
80-50 NN

70-30 NG

60-70 R SR
50-60 VRN

40-50 KRN

30-40 TN
20-30 RN
10-20 |

0 20 4 mﬁ.rtﬂ §P

Pomér obsahu vody (%) a poctu druht hmyzu
v tlejicim dfevé (podle Dajoz, 1966)
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Stadia rozkladu padlého kmene stromu M ° oo " ﬁw

v tropické Africe: w41

, .
A — chodby larev tesafiku ve stfedni h
Casti, chodby jadrohlodovitych (Platypodida

od obvodu do stredu.

B — vétve odpadlé, kira odchlipena,
stény hmyzych chodeb pokryty bakteriemi
a houbami; chodby termitl vedou od
pudniho povrchu do kmene

C — dfevo dale rozlozené mikroorganismy;
pocetné chodbicky termitd; postupné
osidleni krouzkovci-opaskovci (zizalami)
a dalSi pudni faunou.
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I ' 3% Untor Fouchin Lo
» Untep
P anliegender "“”‘5‘?‘*'“”“‘ L
catens Rinde: M, MhLdEml  (Rhagionides
G Erinnidae, Empididae
Fffdﬂmyf- A Id . .‘
idae stirdae ahﬁ;;épad;.—.
Stockrohe

Moospolster:
In

Folyporaeoam

Limnoblidee
{limonia)

Moosplaggen:
Tipufidae

b=

we.rﬁfaufcm blattlagen: | Jmer N
Stockholz: 14 foserRinde:

Sfafapydae erafopogo 'y blottlagen:
X s nicae

Vyskyt nejCastéjsich terrikolnich larev dipter na 6-8 let starém bukovém parezu
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&

(Curculionidae: Platypodinae) vpravo:

Xyloterus lineatus (Curculionidae:
a larvalnimi chodbami.

Segment smrkov
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Lignikolni brouci mohou vyuzivat
schopnost hub rozkladat drevo.

Chodby ambrosiovych brouk
(mycetofagnich klrovcu)
v dfevé listacu:

Nahore (obr. 468) — matecCné a larvalni

chodby kurovce Xyloterus domesticus

Dole (obr. 471) — chodby (v riznych
hloubkach) kdrovce Xyleborus dispar.

M [ N i ) Il i .Ilu.n IS RASY
i "'“'“‘%é‘\' :T‘.:a!.n::. L
Th l.; ”"'ihl il ,Tf, 11 I"'I “ AR i

LA e
.% Z'.l‘lriITr,, fu-nn»n 1 'ﬂ i kN .l-,Ln.
;.’ "‘l ii “"‘l”mﬂ Ill i ""F u‘!l‘
et R

lh :
Mlni ' 17
e

'm:' “. E’f {'L
“l{ f'.a 'll' Ly




Pedobiologie: Rozklad organické hmoty — dreva

Xylo Ci floeofagni brouci mohou fungovat jako vektory houbovych onemocnéni drevin:

/'_‘ Beetle larvae feed and grow under bark
of diseased trees, engraving bark
Adult beetles seek out and sapwoed surface with their tunnels

dead and dying trees
and lay eggs under bark

Beetles' maturatjon:
feed on twigs in tree
canopy and inoculate

Fungal fruiting bodies
erupt in pupal chambers

fungi into wounds - h
. \ Young aduit beetles /
fiy to healthy trees

Carrying spores

el

Zivotni cyklus kiirovetl rodu Scolytus (napf. S. intricatus) asociovanych s houbou
Ophiostoma (=Ceratocystis) ulmi, zpusobuijici tzv. grafiozu jilmu.
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{a) ' Non-aggressive
subgroup

Fig. 9.9 Proposed pattern of spread

of (2) the non-aggressive, and {b) the
EAN and NAN aggressive subgroups
of O. ulmiduring the first and second
epidemics of Dutch efm disease. Smali
arrows, overland spread; large arrows,
major introductory events as follows.
{1) Introduction of the non-aggressive
subgroup from NW Europe to North
America, ¢. 1920s. {2} Introduction of
the non-aggressive subgroup from (b} A :
Krasnodorto Tashkent, ¢, late 1930s. ' g%resswe
{3) Introduction of a form close to the Pbgroup
EAN aggressive subgroup into North
America {lllinois area), ¢. 1940s, and its
subsequent evolution into the NAN
subgroup. {4) Introduction of the NAN
subgroup from the Toronto area into the
UK, ¢. 1960. {5) Introduction of the EAN
subgroup into the Tashkent area, ¢. mid-
. 1970s. (From Brasier 1990.) )]

-----

.,_\

Mozny postup Sifeni O. ulmi béhem prvni a druhé epidemie tzv. grafidzy jilmu
(trachomykoznimu onemocnéni).



