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Small white worms

Enchytraeus buchholzi, ǒːǍː ˣƼǐǅǍƿƹǋǜǑǉǅǆǗǀǐƻǜˤ

2

E. luxuriosus



ˤͦͨͪͦͫ· ͙͔͙͙ͫͫͭͣ͊ͭ͟
Ǻ ͙ͨ Annelida

Å˽ ͦ͒͊ͫͫ͟͡ Oligochaeta

Å˿ ͔͔͚͍ͣͫͭͦ Enchytraeidae
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Χ

Χ

Enchytraeidae Propappidae

Crassiclitellata
+ Hirudinea 
ҌΧ

Lumbricidae

˽ͦΥ 9ǊǎŞǳǎet al., 2020



EnchytraeidaeŘΩ¦ŘŜƪŜƳ, 1855
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van Haarenet al., 2021



ˢ͙ͤ͊ͭͦͣΎ
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˽ͦΥ Schmelz, 2003

˽ͦΥ Schmelz, Collado, 2010 Fridericia callosa,Ό͗ͤ·͚ ͚́͊ͣ·ͪ. Degtyarev, unpublished



˾͔͙͔͊ͣͤͦ͗ͤ͘

Åʕ ͔ͫ Ήͤͻ͙͔͙ͭͪ͒·ς͎ ͔ͪͣ͊ͺ͙ͪͦ͒ͭ·
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˿͔͔ͨͪͣ͊ͭ͊͟˽ ͦΎͫͦ͟ ˽͙͔ͪͣͪ

˽͍͔ͦͦͦ͡ ͔͙͔͔ͪ͊ͣͤͦ͗ͤͫͭ͘Έ ͔ͫͭΈ
Fridericia bulboides;

Enchytraeusbuchholzi

˽͔͎͔͔͊ͪͭͤͦͤ͘ ͔ͤͭ ͔ͫͭΈ
Fridericia christeri;

Enchytraeusdichaetus(partim.)

͎͔̅ͪ͊ͣͤͭ͊ͼ͙Ύ ͔ͤͭ ͔ͤͭ
Cognettiasphagnetorum;

Cognettiaglandulosa(partim.)



˽͙͙͔ͭ͊ͤ
Åx ͦ͡Έ΄͙͍ͤͫͭͦΉͤͻ͙͔͙ͭͪ͒ςͫ ͊ͨͪͦͺ͎͙͊Σ͙͙͡Σͨͦ͟ ͚͔͚͔͔ͪ͊ͤͣͪΣͫ;͙ͭ͊ΌͭͫΎͫ͊ͨͪͦͺ͎͙͊͊ͣ

({ŎƘƭŀƎƘŀƳŜǊǎƪȇ, Krawczynski, 2015)

Åprimarydecomposersandsecondarydecomposers(Gajdaet al., 2017)

Å˽ ͔͍͙ͪ;ͤ·͔͔ͪ͒ͯͼ͔ͤͭ·:͙͔ͪ͊ͫͭͭ͡Έͤ·͔͙ͦͫͭ͊ͭ͟ςͨ ͪΎ͚͙ͣͦͫͭͦ;͙͙ͤͨ͟΅͙

Åʕ ͙ͭͦͪ;ͤ·͔͔ͪ͒ͯͼ͔ͤͭ·: ͙͔ͪ͊ͫͭͭ͡Έͤ·͔͙ͦͫͭ͊ͭ͟ς ͙͡΄Έζͦͪͦ͟;͙͎͊ͨͪͦ͊͟η
(Potapovet al., 2021, in prep.).ζ˹͊;͙͙͎ͤ͊ͨͪͦ͊͟ης͋ ͔͙͙͊ͭͪ͟Σ͙͙ͣͪͦͫͦͨ͟͟;͔͙͔͎͙ͫͪ͋͟·
͙ͨ ͪͦ;.˭͎͊͊ͭ͡·͍͊Όͭ;͙͊ͫͭ;͙ͨͦ͟;͍·ͨͦͤͦͫͭ͡ΈΌ.

Å˽ ͔͍͙ͪ;ͤ·͔͔ͪ͒ͯͼ͔ͤͭ·ςͭ ͦ͡Έͦ͟Cognettiasphagnetorums.l.,͙͔͍͒͊ͭͦͤ ͔ͫΗ 7



˽͔͍͙ͪ;ͤ·͔ ͔ͪ͒ͯͼ͔ͤͭ·
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ˤͫΎ ͔͍͔͚ͪͦͨͫ͊͟Ύ ;͊ͫͭΈ ˾͙͙ͦͫͫ

́ͦ͡Έͦ͟ ͚͎ͭ͊͊ ͙ ͭͯͤ͒ͪ͊ 
͔͍͔͚͚ͪͦͨͫͦ͟ ;͙͊ͫͭ ˾͙͙ͦͫͫ

˨ͦ͡Ύ ͍͙͍͒ͦ ˨ͦ͡Ύ Ή͔ͣͨ͘͟͡Ύ͍ͪͦ

66%

22%



ˬ͙͔ͤͤͤ͘·͔ ͺͦͪͣ·
ÅFridericiagalba F͙ridericiachristeri͙ͨͦ ͦͭͦͨ͊ͣ͘1ɻ3C͙ɻ 15N͎͙͊ͤ͊ͦ͡;ͤ·
Ή͎͔͚ͤ͒ͦͤ·͔͍ͣ͒ͦ͗͒·ͣ;͔͍ͪΎͣ; Enchytraeusbuchholziζmore enrichedin
1ɻ3Candmoredepletedin 1ɻ5Nη(Schmidtet al., 2004)

Å̏ ͤͻ͙͔͙ͭͪ͒·͍ͼ͔͙ͦͣ͘͡ ͙͔͙ͦͭͦͨͤͦ͒ͤͭ;ͤ·͔͙͊ͤͭ͟;͔͙͔͍ͫͣ͒ͦ͗͒͟·ͣ
;͔͍ͪΎͣ(Briones,2020)

9Fridericia galba



͔͚́ͪͭ·ςͤ ͔ ͭͪ ͔͚ͭ·
WŅƴǎŎƘ,wǀƳōƪŜ, Didden(2005):

Vsoilmoisture

Vp˹

Vsalinity

Vlife form (soilhorizonandhumusform preferences)

Vreproductionstrategytype

Å˿ ͙͔͔͚͍͔ͫͭͣ͊ͭͪͭͦͤͪ͊ͪ͊͋ͦͭ͊ͤ͊͘
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˹͔ ͭͦ͡Έͦ͟ ͨͦ;͍͔ͤͤ·͔
Å˽ ͦ;͍͊

Å˽ ͦ;͍͊Σ ͤͦ Ή͔ͭͦͦͣͣͤͫ͊͟͟͡·͔͍͒ͦ͗͒·ͻ ;͔͍͔͚ͪ

Å˽ ͔ͪͫͤ·͔ ͍͙ͦ͒ͦͭͦ͟ ͙ ͍͖ͦ͒ͦͣ·

Å˸ ͦͪͫ͊͟Ύ ͙ ͖ͦͪͤ͊͘Ύ ͙ͭͦͪ͊͡͡Έ

Åʕ ͖ͦ͒ͦͣ· ͍ ͔ͪͦͭ͊͘͟ͻ ͔͙͔͍͋ͪͦͣ͡·ͻ(Schmelz et al., 2015)

Å˿ ͔͎͍͚ͤͦͦ ͍ͨͦͪͦ͟ ͔͙͍͒ͤͦ͟͡ όHartzell et al., 2005)

ˤ ͨͦ;͍͔ ςͨ ͔͍͙͔͙ͪ͒ͫͭ͊ͭ͡ нл ͙͘ ор ͍ͪͦ͒ͦ όColeman et al., 2018) ς???
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˹͊ ͫͯ΄ͯΗ
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͍͔ͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ

͍͙ͦ͒ͦͪͦͫ͡ ͤ͊ ͙͙ͭͦͪ͊͡͡

ͨͦ;͍͊

͔ͨͪͫͤ·͔ ͍͖ͦ͒ͦͣ·
Grania
Claparedrilus
Randidrilus
Enchytraeina

Fridericia
Cognettia
Buchholzia
Achaeta
Enchytronia
Oconnorella

˽ͦΥ Christensen, Glenner, 2010; van Straalen, 2021, ͫ  ͍͔͙͒ͦ͋͊ͤ͡Ύ͙ͣ

Lumbricillus

Enchytraeus

Marionina
Henlea
Mesenchytraeus

?

?

Stephensoniella



˹͔͎ͣͤͦͦ ͙͎͔͎͋ͦͦͪ͊ͺ͙͙

ÅNurminen(1973); Lohm(1979)ς
ͺ͙͙͊ͯͤͫͭ;͔ͫ͊͟Ύ ͦ͋΅ͤͦͫͭΈ ˥͙͙ͦ͊ͪͭ͟͟͡

Å̂ ͙͍͙͔͒ͭ͡Έͤ·͔ Ήͤͻ͙͔͙ͭͪ͒·
͙́ͻ͔͎ͦͦ͊ͤͫͦͦ͟͟ ͔͔ͨͦ͋ͪ͗ΈΎ όEisen, 
1904; Welch, 1916, 1919)

ÅΧ ͙ ͍͔͙͔ͫͦͦ͋ͪ͊͘ ͺ͊ͯͤ· ˣ͔͙͎͙͙͍ͪͤ 
ͼ͔ͦͣ͡ όPiperet al., 1982; Christensen, 
5ƽȊǎŀ-Farkas, 1999)

Å̏ ͔͙͙ͤ͒ͣ͟ ͚̑͗ͤͦ ˢ͔͙͙ͣͪ͟ όCoates; 
Schmelz)

Å˿ ͔͍͔ͪͤ͊Ύ ˩͍ͪͦͨ͊ vs ̑ ͗ͤ͊Ύ ˩͍ͪͦͨ͊ 
(wǀƳōƪŜ, 1992)
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˽ͦΥ ́͊ͻͭ͊͒͗Ύͤ, 1978



˾͔͊ͣͪ͘ ͙ ͙͋ͦͣ͊ͫͫ͊

Å˨ ͙ͤ͊͡10ς20 ͣ ͣ ς͎ ͔ͪͯ͋ͦ ͦ͋ͦ͋΅͔͙͔ͤ

Åʕ ͪͦͫ͘͡·͔ Enchytraeusbuchholzi, Fridericia bulboidesς5ςф ͣͣ

Åʕ ͪͦͫ͊͘͡Ύ Enchytroniaparvaς1,5ςо ͣͣ

ÅFridericia hegemon ς40 ͣ ͣ

ÅMesenchytraeusspp. ͙ ͘ ˻͔͎ͪͦͤ͊ ςмрл ͣͣΚ

ÅCognettiasphagnetorums.l.: ͋ ͙ͦͣ͊ͫͫ͊ ͦͭ мл ǘƻ плл ҡƎΣ ͙͒ͤ͊͡ мςмп ͣͣ
(Makulec, 1983)

Å̏ ͤͻ͙͔͙ͭͪ͒·͙͘ ͙͙ͨͦ͒ͫͭ͟͡ ͍ ͔͔ͫͪ͒ͤͣ ͔ͣͤΈ΄͔ ͍͙ͤͯͭͪͨͦ;͍͔ͤͤ·ͻΥ ммс ҡƎ ͙͍ͨͪͦͭ 
Ғмрр ҡƎ(Phillipson et al., 1979)

Å˿ ͯͻ͊Ύ ͣ͊ͫͫ͊ ͍͎ͪͦͫͦͦ͘͡E. buchholziς22ςтм ҡƎΣ F. bulboidesς19ςрт ҡƎΣ Buchholzia
appendiculataς9ςммм ҡƎ όͨͦΥ Didden, 1991; Schmelz, Collado, 2010).
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͙͔̉ͫͤͤͦͫͭ͡Έ
Åʕ  Ή͔ͣͨ͘͟͡Ύͪ͊ͻ ͤ͊ ͣ2:

Åл ͍ ͨͯͫͭ·ͤΎͻ ͙ ͫͯͻ͙ͻ ͔ͫͭͨΎͻ

Å100ςмллл ͍ ͔ͫͭͨΎͻ

Å1000ςмлллл ͍ ͙͍͔ͫͭͤͤ͡·ͻ ͔ͫ͊͡ͻ

Å10000ςмллллл ͍ ͻ͍͚ͦͤ·ͻ ͔ͫ͊͡ͻ

Å˹ ͦ ͙ͣͦ͊͘;ͤͦͫͭΈ ͍·ͫͦ͊͟

15˴͊ͪͭ͊ ζ˭ͦͤ· ͙ ͙ͭͨ· ͨͦΎ͙ͫͤͦͫͭ ˾͙͙ͦͫͫηΣ мффф


