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7 EE7] 3 (Tomoceridae Schaffer, 1896)1: 24:y] %o 9/] ol¥iz A ol
(Arthropleona)dl] r:iz ¥1MEEr] A3} (Entomobryoidea)®l 1/ #is) F2b 3x] wpo]/)
CHE: olojEc} o9 2o 2opr]e] whol] 1 134 ki ik, M JMAlMRy] 3Rz opgi-zlfo)
23.3% %M ¥EZ] ¥ sRd /b 2o (Rapoport. 1971). &fxol mhe} olv] s4x] 3hiia)] )
i AAE D o A2 gAEAd e 9el4] 9tk (Denis. 1929. Gisin. 1944). <% Folsom
& 2 s "JEHEY] 29 1) okt (Tomocerinac) s #Al (Folsom. 1913) &oih
Christiansen ¥lH¥EEY] 31 e 1] Ho:ir °] el Pogonognathellus$t
Tomocerus®l 278 o ¥k (Christiansen, 1964). “1¢1t} Yosiiiz whoit o] 3iiits:
shte] =gl i AAjslal o] yote] G £-8 1o Yosu. 1967). Uchidaiz 571 %o

ST 1995 % W& Zl el A oh A AlN] (BSRI-95-1128) A §loll o)a] 2=a) v]g)
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iUk (Uchida, 1972). 1§ Masscud®t Ellis (1977)3= Tomocerus 23} Pogo-
ncgnathcllus‘ 40 anigliz Aol oful el (17 24°% FEterom. Lee (198305
Crrigtiansen® 27] oFS 2/ 4ol Yosiiel 64 %% 271 % 57] obhen AAsh: 5 Sl
woim peapa Al thansl A skl AlgetA et gElsh 41418 gl

Sn iz Wbl @dabo s ehizl A ZpAaY) st 2 % sked Tomocerus & Heldd

¢ o 57/ ok (Tomocerus, Monolamcllus. Plutomurus. Aphaenomurus, Mono-
dontocerus)ol Wel Ak, o sbgEl ¥- 4lglol] ALEEl Tomocerus®t Monolamellus ©H#X
79 11t Aol Salslu vhAle] el —’,491 aolir ola] Alxl th: ophog INED: (Lee,
1983 c1ziub @] o]zt Qivie] ol dharlel glof iprlFEoAel sEAE oAl F R
o 2 A gela] Eoehdel alitsh 813z YwAlth 2] (T, (T.) kinoshitai)e QEiAiie
7.0 oldzol Zghiz 9/PANEY] (T, (T.) cuspidatus)Brh 2sle] oz ol F:ghiz LAV
(T. (M) laxalamella)$t ?r’\}éi}‘f% Qe Aol ofu]eto A o] Arht Filkis]

e 21

5E Sl i gl w | ovgis AAaEs] S 2 Ash g e A 8
s e S A AR el FAR 71E At Sans] Ae

2 oeiit 9ld) thoan o] 347 AMEEIlT.

Tomoceridac (7Y I

272803527 (Tomocerus (Tomocerus) cuspidatus Borner., 1909): Mt Palkong-
san. Pacgwoon -mycon, Chinan-gun Chollabuk-do.

7 r-A Y] (Tomocerus (Tomocorus) kinoshital Yosil, 1954): Al.. Namzo-
san. Chonju-shi, Chollabuk-do.

SEX/AAREY (Tomocerus (Monolamellus) laxalamella Lee, 1975): Mt. Konji-
san., Chonju-shi. Chvliabuk-de: Mt. Namgosan. Chonju-shi, Chollabuk-co.

A Mare Andre 191 59 #HA170 % Mare Andre [T 8]

1 L tol (Vassoud, 1967) Ferelu) o ghaksigler, Lee (1983 19
szt sbagglul, abAliie] tiatel 26709 olut @A MEstgieri, old outgroup
AN IEETe) o] o gli wlHIiy] shlel Al QIAII14HQ1 Orchesellides % 23k
2 Uchida (187108 \\"i'cy (1981)9] 7150l '4‘\4‘ A gAY shge A o] ZEA e
AmEel (Table 1) «@wisid YrhiAS (Table 2). 78 42 Hecht ¢ Edwards (lHecht,
"376: Hecht and Jud\.\'ards 1976)/F Algter el whep choxh ko] MlEd FolTh (1)

REl 24 (D) g 4o el gatel olel whazzt, (3) @ HbEheAlYE ARl w el A

Slyby . () VAot ekl AN '}7” (5) rretal HalAQl AR,
Riret ol /b 1hitgve] @elybA i A 4es] gste’ PAUP program ver. 2.4
Swofford, 1983):r o334 -”v"xl-‘w‘-’-‘"‘o} 137. ol9lof iz NTSYS program ver. 1.70
Qenlf. 199212 neighbor-joining moethodit Awiste] it ARt ZAetar i-Meted

HEUSS I IRRAER I



Table 1. Transformation series of morphological characters.

No.

o)

0

-0 F"' A SN )

Characters

body pattern

body scale

head chaetotaxy (anterior part)
head chaetotaxy (posterior part)
head chaetotaxy (posterior margin)
antenna segments

antenna annulate

I AO

at the tip of Ant. 4

O 0 N OO WY

—
o

antenna length

11 innerteeth of unguis
12 innerteeth of unguiculus
13 outerteeth of unguiculus

14 tenent hair (length)

15  tenent hair (form)

16  trochanteral organ

17 spinose setae of tibiotarsus (L., L)
18  spinose setae of tibiotarsus (L)

19  Abd. lIl: Abd. IV

20 setae of retinaculum

21  lateral setae of manubrium

22 dens: mucro

23 dental spines

24

25  mucro (intermediate teeth)

mucro (basal teeth)

26  lamella of mucro

O, plesiomorphy; 1-2, apomorphies.

—70°Ceo] =A-& WElol Xytsl] i

& 7L 9ol grinding buffer (i) s

.8%0.3 emi 7RiA =Rk

Weights

Gre wlolimy] {ro] A Halo

Airdo]l (Watmann No. 3)9

~ o~ : N
S PURTIE S, 9

Character States

absent (0), with usually striking pattern (1)
absent (0), present (1)

with many macrosetae (0). 2. 4 (1), 2. 2 (2)
with many macrosetae (0). 2, 2 (1), 2, 0 (2)
numerous setae (0). arranged sparsely (1)

4 segments (0). 5 segments (1)

not annulated (0). annulated (1)

present, simple type (0), absent (1)

w/o0 sensory papilla (0), with papillae (1)

antenina < furcula (0), antenna . furcula (1),
antenna > furcula (2)

multiple (0), one (1)
absent {0), one (1)
absent (0), one (1)

<inner side of unguis (0},
> inner side of unguis (1)

usual (spatulate) (0), well developed (1)

only in trochanter (0),
in trochanter & femur {1/multisetae) (1).
in trochanter & femur (1/1) (2)

absent (0). present (1)

one (0). two (1), multiple (2)

subequal (0), Abd. llI>>Abd. IV (1)

<10 setae (0). > 10 setae (1)

10+10 or <Z(0). less than 8+8 (1)

> 10 times (0), . 5 times (1), *. 3 times (2)
absent (0). with small denticles (1),
compound (2)

absent {0), w/o toothlet (1), with toothlet {2)
absent (0), 1-3(1). 5 10 (2)

absent {0). present, two (1),
present, specialized (2)

x s 2 (ol
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Table 2. Morphological character matrix of four species of Orchesellides and Tomocerus.

Tomocerus (T.) Tomocerus {T.) Tomocerus (M)

No. Orchesellides cuspidatus kinoshitai laxalamella
1 1 0 0 0
2 0 1 1 1
3 0 1 2 !
4 0 1 2 !
5 0 0 1 0
6 1 0 0 0
7 0 1 1 1
8 0 1 1 !
9 1 0 0 0

10 1 2 0 1

11 0 0 1 0

12 0 0 0 L

13 1 0 0 0

14 1 0 1 L

15 0 0 0 L

16 0 1 2 2

17 1 1 0 0

18 2 2 1 0

19 1 0 0 0

20 0 1 0 0

21 0 0 0 !

22 0 1 2 2

23 0 2 2 1

24 0 2 2 1

25 0 2 1 !

26 0 1 1 2

< & electrode bufferit AHEsle] oF 4 Cel WH4lolAl 80Ve] HAFE F 158 968+
celd] AW Adrgolir vz Al&sIA 1AIE H4 22 100V, 120V, 150V, 180VE A=
Hr g ol FRiAl oF 3’\]-. 304004 SAI¢E ol Al st oAl A7 Fd gel ¥ kitelA
~dlel 449 slicedt WHE T A4, AElstdc

Arg o B4 F9uAS F3F Z12la buffer system- Table 33 o, oo o
SR AL ¥Aslr] 9el 37FA] th: buffer system-T AMSSITE ol¥Al & AU FY
oz AAY |AAY (genotype) & RAMIZ 7t F EE AARY dgelal ¥I: (allele
‘requency)ir 7-6ke] olit EtlE® NTSYS program (Rohlf, 1992)& 1-9-3]'&1 Nei (1972)
ol 77 Aolxl (D) ! Wright (1978)°] 28] H& ¥ Rogers (1972)9] #AAzolx] (D)E
Aaratgdtk o] b Sneath$t Sckal (1973)9 ¥Wyel @t UPGMAR A3 dendro-
gram$ A48k, oluke] Mickevich® Johnson (1976)e] otgh whyle] upe- tdolx- Z
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Table 3. Buffer systems used to resolve 14 different enzyme activities in three species of Tomoceridae

(Col embola, Insecta) investigated.

E. C No Enzyme Locus Buffer System
1.1.1.37 Malate dehydrogenase MDH-1 C
MDH-2
1.1.1.40 Malic enzyme ME C
1.1.1.42 [socitrate dehydrogenase IDH C
1.1.1.49 Glucose-6-phosphate dehydrogenase G6PD A
1.6.99.2 Menadion reductase MNR A
1.11.1.6 Catalase CAT B
3.1.1.1 Esterase EST-1 A
EST-2
3.1.3.1 Alkaline phosphatase ALP-1 B
ALP-2
3.1.3.2 Acid phosphatase ACP B
3.4.11.1 Leucine aminopeptidase LAP A
42.1.2 Fumarase FUM A
5.3.1.8 Mannose-6-phosphate isomerase MPI A
53.1.9 Phosphoglucose isomerase PGI A
General protein GP A

A, Lithium hydroxide {LiOH, pH 8.3); B, discontinuous tris citrate (Poulik, pH 8.0); C, continuous tris citrate (TC, pH
6.2).

7 shel =3E g2 H¥a olirel Wlst 0.05 o] 49l 429 “present” i Ho} 19 zh& =
3l 0.05 PRkl 7% "absent” i Heol 0% 3o (independent allele model) 83 % whi=
- PAUP programe @ Agste] 1234819}

oA dolxl Ak PFAS PARN Aol Mz vlmsted XA o zARIYL,

2 m

AP d 2670 thsl PAUP programS ol &3t Ay ibdo] o] HEx A
(Fig.1) stxlem, oFga NTSYSS ncighbor-joining methodi: ol&ste] XEAadt}
(Fig. 2). o 27k ¥4 Axz Mz gster, ¥Amo osd 7)eAlt=Es] (T, (7))
kinoshitai) &} EA7IAEET] (T, (1\/[.) laxalamella) 7y WA §3o] HUs ch&oz gria
5E7] (T. (T.) cuspidatus)’t S45Uct. Outgroupld HAE EBHEEY 59
Orchesellidese 7887 179 4.?{_‘” o W EAL

A FABAE Lotir] s & 147] ol el 17709 ARk 2AM8lg o0 2 84
Azt i digelale] wlzE Table 4} itk ¥ AFAI AR F37e] §4F zlols) AA
et SIRAEES (T, (T.) cuspidatus)® A% MDH-1. G6PD (11.8%)% #|9]&
WA £H2H88.2%) € Wolrk glo] % Hde gHARYDm, JwADBRES] (T, (T.)



i6 Korean J. Syst. Zool, 15(1), April 1999

kinoshitai)¥= ACP, MDH-1. FUM. G6PD., ALP-1(29.4%)% A9g hix] (70.6%)
= Wolglo] 13 v} FHeolet IR MAAVIAKEY] (T. (M.) laxalamella) I 8=
ACP. MDH-1. G6PD. ALP-1, ALP-2(29.4%)ir Aigr vz] (70.6%)7F el glo
FAds Al A AAT. 158] 3% Mol ¥ Hole MDH-19 ZS-
kgl 23 7fAl s 3742 bzmd pattern® X2eli glolch ‘4"‘ | 177H Az 3% F%
o F&el tgelali: EST-2'9F MDH-I*, MDIH-1% w8t 22 Tomocerus °F%
ok YA EY) (T. (T.) cuspidatus)$ 7144l ,,_I (T (T.) kinoshitai) e
LAP? GPI*, EST-2¢, MDH-1" MDH-1¢, MDH-2", ﬂ/fplh, PGI*, G6PD*,
GEPD, ¥ ALP-2" & : gfsla ddow SUMAEEY] (T. (T.) cuspidatus)
\Jonolamellus okl foliz LAV BEY (T, (M.) laxalamella)®& EST-2*, MDH-
I MDH-1P W AMDH-1© dglelabt Ffsin ey, 7w=AgEEs] (7. (T.)
kinoshitai) % 1521'7]"‘]}‘;‘?_7] (T. (M.) laxalamella)y ACPY, EST-2°*., MDH-I°
VIDH-1F % FUM tigolxE &fshaict.

—

&oln \-N

Orchesellides

11 Tomocerus (T.)
cuspidatus
50
17 Tomocerus (T.)
kinoshitai
28
12 Tomocerus (M.}
laxalamella

Fig. 1. Phylogenetic relationship of four species of Collembola generated from the character weighting
method of maximum parsimony analysis based on morphological characters using PAUP. Numbers at nodes
‘~dicate the branch lengths at each node (Length = 118.000, Consistency index = 0.839).

4.0 3.6 3.2 2.8 2.4 2.0 1.6

- Orchesellides

Tomocerus (T.)
kinoshitai

Tomocerus (M.)
laxalamella

Tomocerus (T.)
cuspidatus

Fig. 2. Dendrogram of four species of Collembola generated from neighbor-joining analysis based on
morpholegical characters using NTSYS.
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Table 4. Allele frequencies obtained from three species in Tomocerus, Tomoceridae.

Taxa Tomocerus (T.) Tomocerus (T.) Tomocerus (M.)

Locus Allele cuspidatus kinoshitai laxalamella
ACP N 18 39 31
S § . e L
b 0.67
c 1.00
d 0.51 0.33
MNR N 26 154 B 24
a o 1.00
b 1.00
1.00
A N 36 29 ' 13
a ' 1.00 )
b 1.00
c 1.00
 LaP N 24 20 22
a ©1.00
b 1.00 1.00
- Gp-1 N 16 19 o 26 )
a 1.00 1.00
b 1.00
EST-1 N 25 23 20 -
>>>> a 1.00 .
b 1.00
c 1.00
EST-2 N 25 ’ 23 20
a 1.00 ' '1.00 100
" MDH-1 N 56 189 50
a 0.47 0.09
b 0.50 0.50 0.50
c 0.03 0.50 0.41
MDH-2 N 23 62 25
. 1.00 1.00 - .
b 1.00
- omMPL N 3 32 27
a 100
b 1.00 1.00
 pal N % 164 25
e o lea ] B
b 1.00 1.00
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Table 4. Continued.

Taxa Tomocerus (T.) Tomocerus (T.) Tomocerus M.)
Locus Allele cuspidatus kinoshitai laxalamella

FUM N 24 2 23
) e B
b 1.00
c 0.50 1.00
IDH N 28 58 19
) S
b 1.00
c 1.00
ME N 30 108 24
a 100
b 1.00
c 1.00
G6PD N . 829
a 0.77 0.18
b 0.86
c 0.23 0.82
d 0.14
ALP-1 N ) 21 40 29
) S T R
b 0.68
c 0.61
d 1.00
e 0.39
- ALP2 N 22 5 g
A 0.25
b 1.00 1.00

c 0.75

N, Number of the genome sampled.

T olf Fol disl] gt fHAd ol F= vwlws] E A (Table 5), S7MHET (T.
(T.) cuspidatus)iz A=1.2, P=11.8. H0.059. H=0.052% 1 HolF 7} 71 ¥ska 7]
LAEEY] (T. (T.) kinoshital)€ A=1.3P, P=29.4 H,=0.125, H~0.13_0]x A7}
ABEZ (T. (M.) laxalamella)E A=1.4. P=29.4, 11,=0.102. He=0.124%c}. 3% £ £
H7MEEZ] (T. (M.) laxalamella)®] WolBzrp ot watow, 1 H#E A=1.3+0.1,
P=23.5£10.2, H,=0.095+0.034, H~=0.102+0.044°I%}.

¥ Nei (1972)9] #3134 ztolx] (D) ¥ Wright (1978)9] 98] ¥¥H Rogers (1972)2]
744 apelx] (D) F3Fo] (Table 6) ©]%r @& ¥l C 2 Sneath L Sokal (1973)9] w4l
o2l UPGMAZ dendrogram< 2ttt (Fig. 3). o Az 7:=A0EES] (T. (T.)
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Table 5. Genetic variations of three species of Tomocerus, Tomoceridae.

Mean number

% of loci

Mean heterozygosity (H)

observed (H,) expected (H,)

Taxa of alleles per polymorphism
locus (A) (P)
Tomoc.erus (T) 19 118
cuspidatus
Torrlrocen.ts gT.) 13 294
kinoshitai
Tomocerus (M.) 14 99 4
laxalamella
Mean + SD 1.3+0.1 23.5+10.2

0.059 0.052

0.125 0.131

0.102 0.124
0.095+0.034 0102 +0.044

19

Table 6. Nei (1972)'s coefficients of genetic distance (D) (above diagonal) and Rogers (1978)’ coefficients of

genetic distance (D) (below diagonal) based on allele frequencies of 17 genetic loci among three species of

Tomoceridae.

Taxa

Tomocerus (T.)
cuspidatus
Tomocerus (T.)
kinoshitai

Tomocerus (M.)
laxalamella

1.80

Tomocerus (T.)

cuspidatus

15.703

28.401

1.50

Tomocerus (T.) Tomocerus (M.)

kinoshitai laxalamella
0.709 2.474
- 1.944
25.416 -
0.90 0.60
+
0.709
Tomocerus (T.)
kinoshitai

L Tomocerus (T.)
cuspidatus

Tomocerus (M.)
laxalamella

Fig. 3. Dendrogram of three species of Tomoceridae based on genetic distance coefficients of Nei (1972)

using UPGMA method (NTSYS).
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Table 7. Matrix of enzyme data states from three species of Tomoceridae (Collembola).

Tomocerus (T.} Tomocerus (T.) Tomocerus (M.)
Locus allele No. cuspidatus kinoshitai laxalamella
ACP a 1 0 1 0
b 2 0 0 1
c 3 1 0 0
______ 4 4 0 O S
MNR a 5 0 1 0
b 6 0 0 1
c 7 1 ‘ a . 0
————— caA a8 i 0 o 1 o0
b 9 1 0] 0
c 10 0 0 1
LAP a 11 0 0 1
b 12 1 1 0
GP-1 a 13 1 1 0
b 14 0 0 1 )
EST-1 a 15 1 0 0
b 16 0 1 0
c 17 0 0 1
MDH-1 a 18 1 0 1
¢ 19 0 1. e L
MDH-2 a 20 1 1 0
_______ b 21 0 0 } D T
MPI a 22 0 0 1
- b 23 1 T o
PGI a 24 0 0 1
) ) b 25 1 r 0
FUM a 26 0 1 0
b 27 1 0 0
c 28 0 1 1
 IDH a 29 0 1 0
b 30 1 0 0
T - Y 0 o 1
ME a 32 0 1 0
b 33 0 0 1
o o c 34 ) 1 o o
G6PD a 35 1 1 0
b 36 0 0 1
c 37 1 1 0
____________ ¢ 38 0 o0 1.
ALP-1 a 39 0 1 0
b 40 0 1 0
c 41 0 0 1
d 42 1 0 0
_______________ e 43 0 S T S
©ALP-2 a 44 0 0 1
b 45 1 1 0
c 46 0 0 1



Bh. O] —St=gAt JIATEE Y| 1 20150 Al 235t 21

17 Tomocerus {(M.)
laxalamella

R 11 . . Tomocerus (T.)

8 cuspidatus

8 Tomocerus (T.)
kinoshitai

Fig. 4. Phylogenetic relationship of three species of Tomoceridae generated from maximum parsimony
analysis based on present/absent medel of allozyme data using PAUP. Numbers at nodes indicate the branch
lengths at each node (Length = 48.000, Consistency index = 0.917).

kinoshitai) 9t S7MNEEZ (T. (T.) cuspidatus)7t BA &3] HQa TATEES] (
(M.) laxalamella)T °l&¥= #F44 Aol7b vf$ A VeiRth o947k EX|EA
independent allele modeld] 28] HHF WE r (Table 7) PAUP program®2
Mg AFe 2t (Fig. 4).

de e 3

i
lo

BB & 23 AR e dte £ AgEHe Byl BE Fudoeg oA o
gl 7k A8s7t AAI =] gk, ol g &S sjdsty] Slsle] 2 Hol ggd Abde] At
Hi =, Lee (1985)] 23 defsd4l-& :‘?:7‘]7:1] AR AL WS v e AV|9%
(Park et al. 1996) ¥ 18S rDNA9 ¢V IME-& 48t 3} olmzd 91 FAUAE HES
Aol AUtk (Lee et al., 1995a, b). a2 o]F A7 FYFHEe SAaA &3 st 3
ol FHEHFLY e AFEE ZFHEEY Yo} JMNEES 3 ¢ %Ef—?&ﬂ el H Fo
Bl AAEE Ee A HeldH 2ANE AT (Dallai et al. 1983 Lee et al. 1984:
Fanciulli et al. 1985: Lee et al. 1985: Frati et al. 1989)7} &=d 25 Ardd 84
1‘1 E317F lol HelAnh ole] BQlEo] ¢33t Y% EY] 3 (Entomobryidae)le] &9
Foo disl VP E 3 248 g8a AVidE ARE vige s 3 284F ABE A

)
ol

+ Aol dtk(Lee and Park. 1991). 28 /M SE7] 3 (Tomoceridae)d] Waiis 25
4 B EARE /KA S E Breln ey Ag EXAESHes *“i"—‘i‘fﬂﬂ‘% Ee J5e
WA F31 FEelMe] fAMS AES Al gt wElr B AFolx o4 durgeggde
EAEASL, 1470 A20lA 17709 fAAaE BAE e £u iz oy vr’ﬂ"’—}@n HEZ 9
g 3 AlZEA Zo] glthm AZtEch

o ditEde EMESY outgroupe® A drREEr] 3} (Entomobryidae)
Orchesellides®t 7N HE7] & (Tomoceridae)9 52 & Eg dUou 7eAdEES] (T,
(T.) kinoshitai)e & ool &3le YrHAEET) (T. (T.) cusp1datus) Ho} 938 ¥
F7MNEEZ] (T. (M.) laxalamella)®t 3459k (Fig 1. 2). AR AN BES (T.
(M.) laxalamella) 1% 3¥& Monolamellus oF5S A BE @Ao| Tomocerus o4&t
HSwsh 2] gido] 1R ¥l Hel 9s) 4lolgom ‘o"éi%l ’ziOID}. o|9fzro] Aol H5g F
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osle] EAEEE %ol Monolamellus °F9 XA7MAIHEZ] (T. (M.) laxalamella)$t
Tomocerus °+&9] 71:ATHEE7] (T. (T.) kinoshitai) Atolel o} zke] Fio] wE&ax]
oo AL T ol g TEAL: YA Ut Y A gEeR A

ad AVGEWEe & Folu AT oA olEY Rl Aol E HHste EtA <
o oA Uk, B Aol 1470 Bl sl 17709 fAApaE: AR A4 2ol
2 UPGMA =g 98] dendrograms 2132 A3 (Fig. 3) 2 ol&d &3le 714
E7 (T. (T.) kinoshitai)$} S7WEEZ (T. (T.) cusp1datus )7} o} F 7h7te]l f3e] HA
o (D=0.709), EF7/MEEZ (T. (M.) laxalamella)E °©] 2%3< oFF FAHA7E 2
2 (D=2.209). o8& EA&E£AME Mickevich® Johnson (1976)¢] FH3 “present/
absent method” & z¢}e] tigeda: 53 E shve P42 Bu EXEMT Zdets 23t
olgfze Az B Fengddo] o By Eoke fEARANR ] okgE FEeter] ¥ &
2% A 2

TE 4 259 {HF WHolHLE YAEEY (T. (T.) cuspidatus)’} A=1.2, P=11.8,
11,=0.059, H=0.0522 T& F Zof ula) vlms ket ol o] Fo] th& 2% Hlg Agd
2o FAFo] Aalslr] HEe] HEHA (bottle necking) el 232 {437 wo] &3 737}
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Phylogenetic Study of Two Problematic Subgenera of
Tomoceridae (Insecta: Collembola) from Korea

Kyung-Hwa Parls and Byung-Hoon Lee
(Faculty of Biological Sciences, Chénbuk National University,
Chonju 561-756, Republic of Korea)

ABSTRACT

Two problematic subgenera of Tomoceridae (Collembola, Insecta) were
investigated for their phylogenetic relationships based on morphological characters
and allozyme study from three relevant species. Different dendrograms were
obtained between morphological and allozyme studies. The morphological data did
not give rise to any result distinctive enough to separate the two subgenera whereas
the allozyme analysis produced a clear separation by the high genetic distance value.
They were consistent, however, whether given rise to by using distance or cladistic
methods and also whether character weighting or unweighting approaches
employed in the morphological character analysis. As a consequence, it is strongly
suggested that any prominent morphological trait might work as a good taxonomical
character when supported by a strong genetic divergence as evidenced by allozyme
analysis for instance.

25



