Chitala

( , 2538)
( , 2543)
2.1 Chitala
“Feather-backs”  “Knifefishes"
(  2538)
Chitala palatine
ectopterygoid hypohyal ( )
8-12 2
isthmus 8-9
cycloid
2 (double serrature)
apleuralia 15-16
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cycloid

cycloid

Chitala

1. Chitala omata

2. Chitala bland
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3. Chitala lopis ( 3)

cycloid

120 2549)

3 (Chitala lopis)

2.2 . Chitala

2.2.1 (C. omata)

( ,
2538) (253))



(2533) 06

( 1 2535)
({ . 51
2
9-12
(  2535)
{ (2512)
5,000-10,000
(Smith, 1933)
3
Smith (1933) 335
10-15 7-8 10

2.2.2 (C.bland)



150-300

(Rare=R) IUCN Red List

1994 (' ' , 2537)

2.2.3 (C. lopis)

Roberts (1992) 9
branchiostegal ray, gill rager, dorsal fin ray, abdominal scutes, anal fin ray,
pectoral fin ray, pelvic fin ray, caudal fin ray

Roberts  (1992)

1 (2512)

(253 ( . 2536)
( | 2536) A

500-3,000 20-100

( , , 20 2549)



2.3

(Kocher et al., 1989)

(2541) enzyme loci 38

, (2543)
isozyme polymorphic loci

isozyme



2.3.1 (Mitochondrial DNA)

' (Nass, 1966)

light (light
strand; L-strand) heavy (heavy strand; H-strand) '
CsCl2
light heavy
GC content (Meyer, 1993)
15-20 (Boore, 1999)
16.5 ( 4, 1)
1
C )
(Cyprinus carpio) 16,400 Araya et al., 1984
(Gadus morhua) 16,578 Dahle, 1991
Oncorrhynchys mykiss) 16,660 Zardoya et al., 1995

(Scyliorhinus canicula) 16,697 Delarbre et al., 1998



(Wiley and Hagen, 1997) (Bernadi, 1997)

(Nass,
Nass and Afzelius, 1965)

(coding
region) (non-coding region)

(rRNA) 2 13 (IRNA) 22
37 (Chomyn et al., 1985)

5-10 (Brown et al,

1979)
(protein-encoding genes) (Salmonids)
(Cichlids) (Kocher et al., 1989; Meyer, 1993)
2.3.2 (Cytochrome h)
(GHUL
(Meyer, 1993)
1,140 Whitemore et al.
(1994) x ' Song, Near and page (1998)
(Percidae) Xiao et al. (2001) (Cyprinidae) Tsigenopoulos et
al. (2002) Kumazawa and Nishida (2000)
(C. ornata) 1,140
(AB035243) (C. blanci)

(C. lopis)



(Akihito et al., 2000; Xiao et at.,2001; Durand et al., 2002; Peng et al,
2004) (Tsigenopoulos et
al., 2002)
(Kumazawa and Nishida, 2000)

control

region 12S rRNA

16S rRNA

cytochrome ¢
oxidase |

cytochrome ¢
oxidase I

cytochrome ¢ ATPase 8
oxidase Il ATPase 6

‘ (Bond, 1996)



2.3.3 ' (molecular phylogenetics)

.. 1950 Willi Hennig

(cladistics)
(special  similarity) 1
(cladogram)
(clade klados )
(shared derived characters)
( , 2545)
(node)
(terminal node) (interna
node)
(dichotomy)
(polytomy)
(root) ( . 2549) ¢ 5)

Internal node

B

Terminal node

5 ( . 2544)



Xiao et al.,, 2001 ; Peng et al., 2004)

approach neighbor-joining)
(character-based approach

analysis)
neighbor-joining

( . 2549)

maximum parsimony

, 2549) (

U

(Akihito et al., 2000;

(aligned sequences)
(distance-based

maximum parsimony)

(bootstrapping

(genetic distance)
(distance matrix)

(synapomorphy)

(homoplasy) (



2.4
19
20
(Denton, 1973)
Notopteridae 3 Notopterus
notopterus, C. ornata C. bland
(2532)
2 = 42
21 2 = 42
1 20
2 =42 21
2 =38
( , , 20 2549)
Chitala Denton (1973)
“Fish
Chromosome Methodology" Nayyar C. chitala
.. 1965 2 =48 12
36
(squash) Denton
and Howell (1969) Notropis

Ramirez (1980)



(Cynoscion arenarius)

.. 1950 . . 1960

.. 1960 Moorehead et al.

{in vitro)

, 2521)
.. 1960 Peter Nowell
PHA

, 2544: Moorehead et al., 1960)

(Carassius auratus)
(Heckman and Brubaker, 1970) (Salmo gairdnen) (.
trutta) (. marmoratus) (Al-Sahti11985) {Cyprinus carpio)
(Blaxhall, 1983) ( . salar) (Grammeltvedt, 1975)

) (2530)
4 (Pangasius pangasius)
(Clarias macrocephalus) {Ophicephalus striatus) {Tilapia
nilotica)
(2547)

(Pangasianodon gigas)



241

(kinetochore)

(terminal)
(submedian)
(Denton. 1973)

( etacentric)

(acrocentric)

(subtelocentric)
( 6) Levan et al. (1964)

(Levan et al., 1964)

(oy)
() 1.00-0.70
(1) 1.71-3.00
3.01-7.00

& 7.01-00

(primary constriction)
(median)

(Submetacentric)
(telocentric)

17



18

Levan et al (1964)

(arm ratio)
g P
2
Replicated
centromere p
short
arm
q-
long
am
Telocentric Acrocentric etacentric  Metacentric
6 (Lewis, 2003)
24.2 (Denton, 1973)

16 Chocolate gourami (Sphaerrichthys
osphromenoides) 446 Diptychus dipogon (Calton and Denton,
1974) 40 - 60

2
Mayers  Roberts (1969) Alewife

Salmoniformes 48



19

243

(deletion) 2

(Hartwell et a1, 2000)
2

(inversion)
parental
(pericentric inversion)
(paracentric inversion) (Hartwell et al., 2000)
(duplication)
(Hartwell et al., 2000)

(translocation)

(Robertsonian



20

translocation)
(Denton, 1973)
244 ( , 2543)
(Salmonids) (Oncorhynchus mykiss) (Fukuoka, 1972) Chernenko
(1968, 1971) (Oncorhynchus nerka)
56,57 58
2

(@rm number  fundamental number NF FN)

(Kirpichnikov, 1981)

(Kirpichnikov, 1981)

(sub-species)
! Carassius auratus gibelio

100 150  (Cherfas, 1966)



Thorgaard and Gall (1979) 1 '

(Lepomis cyanellus) (Robert, 1964)
and Gall, 1975)

245
LS <
( 2543)
' ' 2
(Purdom, 1983)
(Wolters et al., 1982)
, 2543)
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(Allen et al., 1986)
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