Journal of the Korea Organic Resources Recycling Association, 26(3), pp.39-46 (2018)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015 https://doi.org/10.17137/korrae.2018.26.3.39

HE THZ 2204 2714 H2IE H2o 0j8ss
S A1%o| AL| M4 U CO | SU% £A

U
ChRICHED AEstas

Analysis of Reproduction and CO I Gene Sequence between
Two Earthworm Populations Used in Vermicomposting Organic Wastes
in Different Localities
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ABSTRACT: Two domestic earthworm populations used in vermicomposting in different lacalities were collected.
The one was from Hongcheon (Kangwon province) and the other was from Youngdong (Chungcheong province).
Reproductive capacities and the degree of reproductive isolation of two population were investigated. CO I gene
sequences were also compared. There was no difference in their reproductive capacities. And there was no reproductive
isolation between two populations. Two populations were identified as Fisenia andrei or Eisenia fetida by CO 1
gene biomarkers. Phylogenetic tree formulated by CO I gene sequence strongly suggested that two populations were
just the same species.
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Table 1. Thermo-cycling profile for CO 1 amplification
Temperature Time No. Cycles

Denaturation 94C 2 min 1x
Activation
Denaturation 94°C 30 sec
Annealing 57C 30 sec 30x
Elongation 72C 1 min

Final extension 72C 5 min 1x
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Table 2. Earthworm densities when an uncopulated
earthworm was introduced into nursery boxes (No./box)

. 36 days after | 92 days after
. Life stage of
Locality earthworm earthworm
earthworm | . . . .
introduction | introduction
Egg 0 0
Hongcheon Jevenile 0 0
Adult 1 0
Egg 0 0
Youngdong Jevenile 0 0
Adult 1 0
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Fig. 1. No. of earthworm adults 36 and 92 days after introduction of one pair
of earthworm into the rearing box

H*Y : An earthworm from Hongcheon was paired with the one from Youngdong.
H*H : Two earthworms from Hongcheon were paired.
Y*Y : Two earthworms from Youngdong was paired.
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Fig. 2. No. of earthworm jeveniles 36 and 92 days after introduction of one pair
of earthworm into the rearing box

H*Y : An earthworm from Hongcheon was paired with the one from Youngdong.
H*H : Two earthworms from Hongcheon were paired.
Y*Y : Two earthworms from Youngdong was paired.
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Fig. 3. No. of earthworm cocoons 36 and 92 days after introduction of one pair
of earthworm into the rearing box

H*Y : An earthworm from Hongcheon was paired with the one from Youngdong.
H*H : Two earthworms from Hongcheon were paired.
Y*Y : Two earthworms from Youngdong was paired.
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Table 3. CO I gene sequences of earthworms from Hongcheon and Youngdong

Locality and
Individual

CO I gene sequence

Hongcheon-1

CCCCTTCCCCTGCACTTAACGMAASCAGGACAATYAGKGAACGTGGCTAWWTITTTCCCTCCTATKATSA
TGAGACTCCTCAATKYTAKGKSCGRWTMTCTTCATTACTAMGGTTATWAWCATACTATGAAKTSGGCTT
CGACTAGGAYGAATCCCCCTATWTGTATGAGMTGTATGYATKACCGKGRTGTTGCGACTTTTATCTCTK
CTMGYATYTGCGGRAGCTATCASTATRCYATWGAYMGATYCAAACCTAAATACCTCATTCTTTGACCCT
GCWGGAGSTGGCAACCCTATTCTCTACYAACATTTATCTCAGATCTTTTGWWYCYKRAMAAAA

Hongcheon-2

CCCCTTCCCTAATTCTCCTAGTATCCTCTGCTGCAGTGGAAAAGGGTGCTGGAACAGGGTGGACAGTTTA
CCCACCCCTATCCAGTAACTTAGCGCACGCGGGGCCCTCAGTGGACCTGGCTATTTTTTCCCTCCATTTA
GCAGGTGCCTCCTCAATTTTAGGGGCAATTAACTTCATTACTACAGTTATTAACATACGATGAAGTGGGC
TTCGACTAGAACGAATCCCCCTATTTGTATGAGCTGTAGTTATTACCGTGGTGTTGCTACTTTTATCTCTT
CCAGTACTTGCGGGAGCTATCACTATACTATTGACAGATCGAAACCTAAATACCTCATTCTTTGACCCTG
CTGGAGGTGGCGACCCTATTCTCTACCAACATTTATTCTGATTTTTTGGTCACCCTGAAGTTTA

Hongcheon-3

CCTGCTCAGACC

TCAATAGTATAGTGATAGCTCCCGCAAGTACTGGAAGAGATAAAAGTAGTAACACCACGGTAATAACTA
CAGCTCATACAAATAGGGGGATTCGTTCTAGTCGAAGCCCACTTCATCGTAKGTTAATAACTGTAGTAAT
GAAGTTAATTGCCCMTAAAATTGAGGAGGCACCTGCTAAATGGAGGGAAAAAATAGCCAGGTCCACTG
AGGGCCCCGCGTGCGYTAAGTTACKGGATAGGGGTGGGTAAACTGTCCACCCTGTTCCAGCACCCTTTT
CCACTGCAGCAGAGGATACTAGGAGAATTAGGGAAGGGGGCAGAAGTCAAAATCTTATGTTGTTGAGA
CGTGKAAAGGCTATGTCTGGAGCTCCTAGTATAAGAGGTAGAAGTCAGTTTCCAAATCCACCAATAAAT
ACAGGTATTACCAGAAAGAAAATTATTACRAATGCATGGGCTGTAACAATTGTATTATATAGTTGGTCC
CTTCCKAGGAAGGCACCTGGWTGCCTTAGCTCGATTcGAATGAGAAKGCTTATACCAGCACCAACCATA
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Table 3. (Continued)

Hongcheon-4

CCTCCAGCAGGGTCAAAGAATGAGGTATTTAGGTTTCGATCTGTCAATAGTATAGTGATAGCTCCCGCA
AGTACTGGAAGAGATAAAAGTAGTAACACCACGGTAATAACTACAGCTCATACAAATAGGGGGATTCG
TTCTAGTCGAAGCCCACTTCATCGTATGTTAATAACTGTAGTAATGAAGTTAATTGCCCCTAAAATTGAG
GAGGCACCTGCTAAATGGAGGGAAAAAATAGCCAGGTCCACTGAGGGCCCCGCGTGCGCTAAGTTACT
GGATAGGGGTGGGTAAACTGTCCACCCTGTTCCAGCACCCTTTTCCACTGCAGCAGAGGATACTAGGAG
AATTAGGGAAGGGGGCAGAAGTCAAAATCTTATGTTGTTGAGACGTGGAAAGGCTATGTCTGGAGCTCC
TAGTATAAGAGGTAGAAGTCAGTTTCCAAATCCACCAATAAATACAGGTATTACCAGAAAGAAAATTAT
TACAAATGCATGGGCTGTAACAATTGTATTATATAGTTGGTCCCTTCCTAGGAAGGCACCTGGTTGCCTT
AGCTCGATTCGAATGAGAAGGCTTATACCAGCACCAACCATACCTGCTCAGA

Youngdong-1

CCTCCAGCAGGGTCAAAGAATGAGGTATTTAGGTTTCGATCTGTCAATAGTATAGTGATAGCTCCCGCA
AGTACTGGAAGAGATAAAAGTAGTAACACCACGGTAATAACTACAGCTCATACAAATAGGGGGATTCG
TTCTAGTCGAAGCCCACTTCATCGTATGTTAATAACTGTAGTAATGAAGTTAATTGCCCCTAAAATTGAG
GAGGCACCTGCTAAATGGAGGGAAAAAATAGCCAGGTCCACTGAGGGCCCCGCGTGCGCTAAGTTACT
GGATAGGGGTGGGTAAACTGTCCACCCTGTTCCAGCACCCTTTTCCACTGCAGCAGAGGATACTAGGAG
AATTAGGGAAGGGGGCAGAAGTCAAAATCTTATGTTGTTGAGACGTGGAAAGGCTATGTCTGGAGCTCC
TAGTATAAGAGGTAGAAGTCAGTTTCCAAATCCACCAATAAATACAGGTATTACCAGAAAGAAAATTAT
TACAAATGCATGGGCTGTAACAATTGTATTATATAGTTGGTCCCTTCCTAGGAAGGCACCTGGTTGCCTT
AGCTCGATTCGAATGAGAAGGCTTATACCAGCACCAACCATACCTGCTCAGA

Youngdong-2

GTAGAGAATAGGATCGCCACCTCCAGCAGGGTCAAAGAATGAGGTATTCAGGTTTCGATCTGTCAATAGT
ATAGTGATAGCTCCCGCAAGTACTGGAAGAGATAAAAGTAGTAACACCACGGTAATAACTACAGCTCAT
ACAAATAGGGGGATTCGTTCTAGTCGAAGCCCACTTCACCGTATGTTAATAACTGTAGTAATGAAGTTAA
TTGCCCCTAAAATTGAGGAGGCACCTGCTAAATGGAGGGAAAAAATAGCCAGGTCCACTGAGGGCCCCG
CGTGCGCTAAGTTACTGGATAGGGGCGGGTAAACTGTCCACCCTGTTCCAGCACCCTTTTCCACTGCAGC
AGAGGATACTAGGAGAATTAGGGAAGGGGGCAGAAGTCAAAATCTTATGTTGTTGAGACGTGGAAAGGC
TATGTCTGGAGCTCCCAGTATAAGAGGTAGAAGTCAGTTTCCAAATCCACCAATAAATACAGGCATAACC
AGAAAGAAAATTATTACAAATGCATGGGCTGTAACAATTGTATTGTATAGTTGGTCCCTTCCTAGGAAGG
CACCTGGTTGCCTTAGCTCGATTCGAATGAGAAGGCTTATACCAGCACCAACCATACCTGCTCAGACC

Youngdong-3

CCCCTTCCCTAATTCTCCTAGTATCCTCTGCTGCAGTGGAAAAGGGTGCTGGAACAGGGTGGACAGTTTA
CCCACCCCTATCCAGTAACTTAGCGCACGCGGGGCCCTCAGTGGACCTGGCTATTTTTTCCCTCCATTTA
GCAGGTGCCTCCTCAATTTTAGGGGCAATTAACTTCATTACTACAGTTATTAACATACGATGAAGTGGGC
TTCGACTAGAACGAATCCCCCTATTTGTATGAGCTGTAGTTATTACCGTGGTGTTACTACTTTTATCTCTT
CCAGTACTTGCGGGAGCTATCACTATACTATTGACAGATCGAAACCTAAATACCTCATTCTTTGACCCTG
CTGGAGGTGGCGACCCTATTCTCTACCAACATTTATTCTGATTTTTTGGTCACCCAGAAGTTTA

Youngdong-4

CCCCTTCCCTAATTCTCCTAGTATCCTCTGCTGCAGTGGAAAAGGGTGCTGGAACAGGGTGGACAGTTTA
CCCACCCCTATCCAGTAACTTAGCGCACGCGGGGCCCTCAGTGGACCTGGCTATTTTTTCCCTCCATTTA
GCAGGTGCCTCCTCAATTTTAGGGGCAATTAACTTCATTACTACAGTTATTAACATACGATGAAGTGGGC
TTCGACTAGAACGAATCCCCCTATTTGTATGAGCTGTAGTTATTACCGTGGTGTTACTACTTTTATCTCTT
CCAGTACTTGCGGGAGCTATCACTATACTATTGACAGATCGAAACCTAAATACCTCATTCTTTGACCCTG
CTGGAGGTGGCGACCCTATTCTCTACCAACATTTATTCTGATTTTTTGGACACCCTGAAGTTTACATTCTC
ATCTTACCTGGATTTGGAGCAATCTCACATATCGTTAGTCACTATACTGCAAAACTGGAACCATTTGGGG
CTCTCGGGATAATTTATGCCATGCTCGGAATTGCTGTATTGGGATTTATTGTGTGAGCACATCACATATT
CACAGTAGGACTTGATGTAGATACACGAGCATACTTCACGGCAGCTACCATAATTATCGCAGTACCCAC
AGGTATTAAAGTATTTAGATGGTTGGCCACCCTTCATGGGTCAAAAATCAAATATGAGACCCCTATTTTA
TGGGCTCTTGGATTTATTTTTCTGTTTACTACAGGAGGTCTTACCGGCATTATTCTATCTAATTCCTCATT
AGATATTATCCTTCACGATACTTACTATGTTGTAGCCCATTTTCATTATGTACTAAGAATGGGGGCAGTA
TTCGCAATCTTTGCTGCTTTTACTCACTGATTCCCACTCCTAACAGGATTAACTCTTCACCAGCGATGAGC
CAATGCACAATTTTTCCTCATATTCTTAGGGGTCAACATTACCTTCTTTCCTCAACACTT

J. of KORRA, 26(3), 2018
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Table 4. Identification of earthworms using CO I gene sequence

Locality and Individual

Species name

Hongcheon - 1

Eisenia andrei

Hongcheon - 2

Eisenia andrei or Eisenia fetida

Hongcheon - 3

Eisenia andrei or Eisenia fetida

Hongcheon - 4

Eisenia andrei or Eisenia fetida

Youngdong - 1

Eisenia andrei or Eisenia fetida

Youngdong - 2 Eisenia andrei
Youngdong - 3 Eisenia andrei
Youngdong - 4 Eisenia andrei or Eisenia fetida
0.0013 Hong cheon 1
0.0003 Yeong dong 2
0.0048
—_ Hong cheon 2
Yeong dong 1
0.0032

Fig. 4. Phylogenetic tree using CO I gene on the earthwors from Hongcheon and Youngdong
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