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1 110 152

GPS
CC1 24.686230, 121.011480

16

CC2 24.685266, 121.011012
CC3 24.686978, 121.009988
CC4 24.684020. 121.013375
OC1 24.689215, 121.035079
OC2 24.688949, 121.035226
OC3 24.688772, 121.035165
OC4 24.688998, 121.034931
CC1 24.541430, 120.783037

16

CC2 24.541694, 120.783079
CC3 24.548869, 120.765405
OC1 24.533059, 120.779191
OC2 24.533441, 120.778852
OC3 24.547639, 120771222
CC1 23.145078, 120.230509

16

CC2 23.146469, 120.240360
CC3 23.202489, 120.247172
CC4 23.194877, 120.246278
OC1 24.145098, 120.231283
OC2 23.151393, 120.227382
OC3 23.202556, 120.247388
OC4 23.194734, 120.246972
CA1 23.58271, 120.405864

20

CA2 23.581648, 120.404696
CA3 23.581381, 120.404361
SA1 23.582398, 120.405514
SA2 23.58202, 120.405101
SA3 23.581114, 120.404048

Weed15
Weed16
RCA1 23.586323, 120.404718
RCA2 23.584859, 120.410729
RCA3 23.586865, 120.410177
CC1 22.770597, 120.335706

16

CC2 22.770283, 120.335758
CC3 22.770392, 120.335465
CC4 22.780704, 120.325424
OC1 22.771014, 120.335745
OC2 22.773575, 120.334827
OC3 22.774236, 120.334593
OC4 22.780455, 120.327749
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GPS
CC1 22.316027, 120.635997

12

OC1 22.322823, 120.632996
22.344151, 120.627640
22.344564, 120.629150
22.344379, 120.629438
22.344685, 120.629911

CC1 22.845805, 121.088113

16

CC2 22.848785, 121.084623
CC3 22.834481, 121.093620
CC4 22.831568, 121.090200
OC1 22.834699, 121.095357
OC2 22.842962, 121.094027
OC3 22.850375, 121.085549
OC4 22.841233, 121.101050
CC1 23.096127, 121.215970

16

CC2 23.093012, 121.214636
CC3 23.090031, 121.209893
CC4 23.098035, 121.207527
OC1 23.091748, 121.219499
OC2 23.091640, 121.220629
OC3 23.091873, 121.220949

23.095583, 121.215468
CC1 23.170309, 121.262897

24

CC2 23.170779, 121.262464
CC3 23.170685, 121.262951
CC4 23.170816, 121.263189
OC1 23.171997, 121.264072
OC2 23.172262, 121.264341
OC3 23.171219, 121.265124
OC4 23.170524, 121.264280

23.167731, 121.261927
23.167925, 121.262094
23.167602, 121.262539
23.167401, 121.262235

DNA

25 mg

Mammalian Tissue and Mouse/Rat Tail Lysate

-20oC
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 (Polymerase chain reaction, PCR)

PCR 0.2 mL

5X PCR Taq mix (Protech) 10 µM primer mix 0.2-0.6 µg genomic 

DNA 50 µL PCR  (Applied 

Biosystems 2720 Thermal Cycler, USA) PCR 94oC 

5 94oC  (denaturation) 1 51oC  (annealing) 45 72oC 

 (extension) 1 35 72oC 7

extension) 4oC

2

2 (4,7,8,9)

Primers Sequence (5’-3’) Amplicons (bp) of target gene
GGT CAA CAA ATC ATA AAG ATA TTG G 658~672

Worm CO1 R1 TAT ACT TCT GGG TGT CCG AAG AAT CA
16Sar CGC CTG TTT ATC AAA AAC AT 403~502
16Sbr CCG GTC TGA ACT CAG ATC ACG T (16S ribosomal RNA)

GTC ATA TGC TTG TCT CAA AGA TTA 861~864
18S rRNA-R1 TGT CCC TCT TAA TCA TTA CCT (18S ribosomal RNA)

PCR 1.2 % PCR

 (NucleoSpin 

Gel and PCR Clean-up Kit, MACHEREY-NAGEL) DNA

BLAST (http://www. 

ncbi. nlm. nih.gov/BLAST/) Nucleotide Blast

GenBank

110 3 9
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9 152

82 593

70

3

3 110

 

( )

/  

( / )
20/9 10.97

110.03.15 9/7 6.35

34/8 20.99
110.03.17 13/8 8.02

8/2 19.75
110.03.28 21/6 17.28

45/8 27.78

26/8 16.05
110.03.29 13/8 8.02

27/8 16.67

137/8 84.57
110.04.19 1/8 0.62

47/6 38.68
110.04.21 130/12 53.50

63/8 38.89
110.09.14 58/8 35.80

0/8 0
110.04.15 0/2 0

0/2 0

3/8 1.85
110.09.23 36/8 22.22
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150

DNA

16S ribosomal 

RNA  (16S rRNA) 18S ribosomal RNA (18S rRNA) GenBank

16S rRNA 18S rRNA 117

8 16 4 8 Eukerria

Pontoscolex Gordiodrilus 6

27

84.57 /

 (2018) 
(1,10) 6 29

4 68

 ( 3(1)) (5)

(2)

Gabriella et al. 2019
(6)

(10)

110 3

3

3.68, p>0.05)  (2018) 
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(3)

 ( 3 (2,3))
(3)

4

4 110

Amynthas morrisi 18S
Pontoscolex corethrurus 16S
Metaphire formosae 16S
Amynthas sp. 16S
Metaphire formosae 16S

Pontoscolex corethrurus CO1
Amynthas robustus CO1
Amynthas sp. 16S
Amynthas gracilis CO1
Metaphire schmardae CO1
Pontoscolex corethrurus CO1
Amynthas robustus CO1

Metaphire californica CO1
Amynthas sp. 18S
Amynthas hupeiensis CO1
Metaphire californica CO1
Metaphire posthuma CO1

Amynthas corticis CO1
Amynthas hupeiensis CO1
Gordiodrilus elegans 16S

Amynthas sp. 18S
Amynthas corticis CO1
Metaphire californica CO1
Amynthas gracilis 16S
Amynthas hupeiensis 16S
Amynthas gracilis CO1
Amynthas hupeiensis CO1
Eukerria saltensis 16S
Amynthas corticis CO1

Metaphire posthuma CO1
Metaphire posthuma CO1
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Metaphire posthuma 16S
Polypheretima elongata CO1
Amynthas sp. CO1
Metaphire posthuma CO1
Perionyx excavatus CO1

Polypheretima elongata CO1
Pontoscolex corethrurus 16S
Polypheretima sp. 16S
Metaphire posthuma 16S
Polypheretima elongata CO1
Polypheretima sp. 16S

Dichogaster bolaui CO1
Dichogaster saliens 16S

2

3 2
 (1)  (2 3)

4
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Investigation and research on earthworm diversity in agri-
cultural environment

1, Shu-Chuan Chen1, Li-Shu Lin1 and Yu-Chen Hsieh1*

1

1*Correspondence: ych@tactri.gov.tw

Abstract

March to September 2021, this study investigated 152 samples in each ecological monitoring sta-

tion, and collected 593 earthworms. 150 earthworm samples were initially selected based on their 

-

ribosomal RNA (16S rRNA) gene and 18S ribosomal RNA (18S rRNA) gene. The using PCR can 

identify 117 earthworm samples, and results of 8 genera and 16 species, most of which belong to 

Metaphire 

posthuma

Tainan City. The Metaphire posthuma become dominant species in Xikou Towship Chiayi County 

and Madou Dist Tainan City, the earthworms in other areas are more diverse, and geographical spe-

cies, most of which are foreign or globally widespread species. The endemic species of earthworms 

in Taiwan, Metaphire formosae was only investigated in Xihu Township Miaoli County. Compar-

ing conventional farming methods, friendly farming methods and organic farming methods, these 

-

Keywords: earthworm; biodiversity; agricultural environment 
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