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Abstract

The objectives of this study were to identify the taxonomic identification of earthworm family Megascolecidae Samples
were collected from 7 provinces (Kalasin, Nakhon Phanom, Buriram Roi Et, Sisaket, Sakon Nakhon and Nongbua
Lamphu) in northeastern Thailand. The external and internal morphology of 275 specimens of family Megascolecidae
were classified as 12 species including Metaphire peguana, M. bahli, M. houlleti, M. bipora, M. anomala, M. planata,
M. posthuma, M. sp 1, M. sp 2, M. sp 3, Amynthas seiboldi and unknown species. The genetic diversity was
determined using PCR-RFLP technique restriction analysis of Cytochrome oxidase. Total DNA was extracted from the

muscular tissue of each individual earthworm, and then amplified with COI primers as 710 bp PCR products. After
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that the PCR products were digested with 3 restriction enzyme (Dde |, Alu |, Hinf 1). The results of these samples
showed 13 composite haplotypes as AAA, BBB, CCC, DDD, EEE, FJF, GFG, HGH, IHI, JlI, KJI, LJI and MJI. The
UPGMA dendrogram of restriction pattern was analyzed using NTSYSpc version 2.10p. The earthworms were divided
into 2 groups as group 1 consisting of Dichogaster bolaui and group 2 consisted of Metaphire peguana, M. bahli,

M. houlleti, M. bipora, M. anomala, M. planata, M. posthuma, M. sp. 1, M. sp. 2, M. sp. 3, Amynthas seiboldi and

unknown species. The similarity coefficient between 2 groups was 0.66.
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Table 1 Morphological characteristics comparison of family Megascolecidae in northeastern Thailand

Characters
Species BI Ns Sc pore Sc Gm Cs Fp Mp Pg Sv

M. peguana 115 107-116 5/6/7/8 3 pair 6/7-8/9 | 17/18-18/19 14-16 14 18 17-20 11-12
M.bahli 104 103-110 5/6/7/8 3 pair 6/7-8/9 | 17/18-18/19 14-16 14 18 17-20 11-12
M. houlleti 125 101-108 5/6/7/8 3 pair 6/7-8/9 absent 14-16 14 18 17-20 11-12
M. bipora 135 155-158 5/6/7/8/9 | 4 pair 5/6-8/9 | 18/19-19/20 14-16 14 18 17-21 11-12
M. anomala 140 135-141 5/6/7/8 3 pair 6/7-8/9 absent 14-16 14 18 absent 11-12
M. planata 155 163-170 6/7/8 2 pair 7/8-8/9 absent 14-16 14 18 17-22 11-12
M. posthuma 110 116-120 5/6/7/8/9 | 4 pair 5/6-8/9 absent 14-16 14 18 18-20 11-12
M.sp 1 240 165-173 5/6/7/8 3 pair 6/7-8/9 18-20 14-16 14 18 15-21 11-12
M. sp 2 125 113-116 5/6/7/8 3 pair 6/7-8/9 17-20 14-16 14 18 17-20 11-12
M.sp3 230 156-163 5/6/7/8 3 pair 6/7-8/9 18-20 14-16 14 18 16-22 11-12

A. seiboldi 160 116-120 6/7/8 2 pair 7/8-8/9 absent 14-16 14 18 17-22 11-12
unknown 180 122-135 absent 3 pair 6/7-8/9 absent 14-16 14 18 18-22 11-12

* Bl = Body length (mm), Ns = Number of segment, Sc pore = Spermathecal pore, Sc = Spermathecae, GM = Genital marking,

Cs = Clitellum segment, Fp = Female pore, Mp = Male pore, Pg = Prostate gland, Sv = Seminal vesicle
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Figure 1 RFLP patterns by digestion of Dde | restriction enzyme.
A. Lane M = 100bp Ladder marker, Lane 1 = uncut ( M. bahli ), Lane 2 = outgroup,
Lane 3-8 = Metaphire peguana, Lane 9 = M. bahli, Lane 10-11 = M. anomala
B. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-5 = M. planata,

Lane 6-7 = Amynthas seiboldi, Lane 8-9 = M. posthuma, Lane 10-11 = unknown
C. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-4 = M. houlleti,
Lane 5-6 = M. sp1, Lane 7-9 = M. sp2, Lane 10 = M. sp3, Lane 11 = M. bipora
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Figure 2 RFLP patterns by digestion of Alu | restriction enzyme.
A. Lane M = 100bp Ladder marker, Lane 1 = uncut (M. bahli), Lane 2 = outgroup,
Lane 3-8 = Metaphire peguana, Lane 9 = M. bahli, Lane 10-11 = M. anomala
B. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-5 = M. planata,
Lane 6-7 = Amynthas seiboldi, Lane 8-9 = M. posthuma, Lane 10-11 = unknown
C. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-4 = M. houlleti,
Lane 5-6 = M. sp1, Lane 7-9 = M. sp2, Lane 10 = M. sp3, Lane 11 = M. bipora
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Figure 3  RFLP patterns by digestion of Hinf | restriction enzyme.
A. Lane M = 100bp Ladder marker, Lane 1 = uncut (M. bahli), Lane 2 = outgroup,
Lane 3-8 = Metaphire peguana, Lane 9 = M. bahli, Lane 10-11 = M. anomala
B. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-5 = M. planata,
Lane 6-7 = Amynthas seiboldi, Lane 8-9 = M. posthuma, Lane 10-11 = unknown
C. Lane M = 100bp Ladder marker, Lane 1 = uncut (PCR product), Lane 2-4 = M. houlleti,
Lane 5-6 = M. sp1, Lane 7-9 = M. sp2, Lane 10 = M. sp3, Lane 11 = M. bipora
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Table 2 Restriction fragment patterns resulted from digestion of COI
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Enzyme Pattern observed (bp) Species
Dde | A: 300 Dichogaster bolaui (outgroup)
B: 490, 310 Metaphire peguana
C: 480, 300 M. bahli
D: 410, 300 M. anomala
E: 350, 350 M. planata
F: 400, 300 Ampynthas seiboldi
G: 460, 250 M. posthuma
H: 590 unknown
I: 370, 260, 240, 210 M. houlleti
J: 350, 280, 250 M. sp1
K: 500, 320, 200, 110 M. sp2
L: 340, 250, 200, 150, 100 M. sp3
M: 600 M. bipora
Alu | A: 550 Dichogaster bolaui (outgroup)
B: 440, 390, 300 M. peguana
C: 380, 300 M. bahli
D: 410, 370, 250 M. anomala
E: 250, 200, 140, 110 M. planata
F: 230, 180 M. posthuma
G: 400, 220 unknown
H: 220, 190, 160, 120 M. houlleti
I: 230, 210, 180, 150 M. sp1
J: 710 M. sp2, M. sp3, M. bipora,
Amynthas seiboldi
Hinf | A: 460, 180 Dichogaster bolaui (outgroup)
B: 650 M. peguana
C: 630, 220 M. bahli
D: 340, 220 M. anomala
E: 430, 230 M. planata
F: 450 Amynthas seiboldi
G: 680 M. posthuma
H: 400, 190 unknown
I: 710 M. houlleti, M. sp1, M. sp2,

M. sp3, M. bipora
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Dendrogram of Family Megascolecidae and outgroup constructed from restriction analysis of COI [F] and

* RE = Roi Et, NB = Nongbua Lamphu, BR = Buri Ram



Vol 34. No 3, May-June 2015

Fsoluazagilua
annsansluafeillarininisdnulfidenanied
Megascolecidae lasanlfdaudurdinumsnszansdn
mﬂﬁq@lm"imaL%mzi’uaanl,ﬁuﬁﬁ PNMIANBEN B
Fogwinsmouenuazmelu niud 7 $ma lume
arTuoanidoonile Iudag9TIRNe 275 20819 WU
Panansadaduunluszavanald 2 ana Ao Amynthas
uazMetaphire nnihandesuwnluszduriamansn
a3 wunle 8 wiia laun Metaphire peguana, M. bahli,
M. houlleti, M. bipora, M. anomala, M. planata, M. posthuma
WazAmynthas seiboldi uaﬂaﬂﬂﬁﬁawuaqa Metaphire
8n3 mﬁ@ﬁvlsjmmim:qmﬁmvlﬁ fla M. sp 1, M. sp 2 Uaz
M. sp 3 Tagw 3 rhafianuuandiulnusedamweay
wonaniidenulddenduin 1 oiia Alimusadaduun
luszduana uazsfiald (unknown) Fadnlddonaud
wandnsnlddanauiis 11 59a anufinanundadisliiae
funnnon mnewddoluaSsinulfidonduaed
Megascolecidae ﬁa%m 12 3Ua %Gﬁaﬂﬂ’hﬂ’lii’md’m
294 blackmore'™ fiwuinlddouduaad Megascolecidae
finulutsainelnofivanue 23 78ia esnanmsnszasin
maaﬂﬁ@auﬁuﬁuagﬁummﬁu gannd anandunias
naUaIgtuuuM gAY Naﬂuaamﬂ%ﬂﬁ Urnnuaddin
uaznadaIny
AINMIANHIAMURAINAAILN A UTNTIN
wuinlwswes col munsnindSunmesdiiueas
#Feudn19d Megascolecidae uazlfdandmuIoufoule
Tapflamwawindu da 710 bp 9lusudiuves Loongyai
etal." |§Fasunnlddondn 4 wiia olluwiia Pheretima
peguana Eudrilus eugeniae Perionyx excavatus Lae
P. excavates lagl3 wsiwad COl Gswuinmmnavasnanaa
ATa13Tumariniy 657 bp S9dr9anluwawdTuidas
2119 710 bp
\orhnandafideonsvas|ddanduunyinnsda
Aonwtawloddasimizanninue 13 38a wWuin
Lauvlsnﬁﬁmm:auiumiﬁmimaqaﬁLSuLamaavLéTLﬁauau
196 Megascolecidae wazlddaududSounaull 3 wiia
A8 Dde I, Alu | uazHinf | wuiewlsyd 3 sfiadianansa
WLILENANNLANAITBdLAaz TR la s sTalan wasld
gﬂLmunﬁﬁ@ﬁmn@mﬁuaanVLﬂ davhanats Composite
haplotype WUTHIHUA 13 suuuy ldun AAA, BBB, CCC,
DDD, EEE, FJF, GFG, HGH, IHI, JII, KJI, LJI LazMJI 5']:5.\‘]
W11 Composite haplotype N TSN TRATIE N W

Genetic Diversity Earthworms Family Megascolecidae in Northeastern Thailand 219

using PCR-RFLP Technique
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