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Digestive Apparatus and Food of the Korean Bitterling,
Acheilognathus signifer (Cyprinidae)

Hyun-Min Baek* and Ho-Bok Song

Division of Life Sciences, College of Natural Science, Kangwon National University,
200-701 Chunchon, Korea

The digestive apparatus and food of the Korean bitterling, Acheilognathus signifer, from the
upper reaches of the Hongcheon River were investigated by examining their gill rakers,
pharyngeal teeth, and digestive-tube contents. Gill rakers of the first arch were relatively few
(17 to 21, mean =19) and short (mean =0.36 mm, SD =0.035). The 2nd to 5th pharyngeal teeth
were well developed, while the first tooth was poorly developed. Gill rakers and pharyngeal
teeth were completely formed early in life. The digestive tube was long and arranged in many
coils. The digestive-tube contents of Korean bitterling mainly consisted of phytoplankton and
detrital microorganisms.
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1) A3} (gill raker)

A HA A (gill arch)e] M3t = 17~210 (-
197)) A== AL Helglom, Ajzle] Zeol= 280~430
(34 360+35) mmeo] L (Table 1), A=} 7+e] 7442
130~210 (H# 160+15) mm= Aj3} Zo]2] 0.44uf o]
At (Table 2, Fig. 1). Ajste] o}l %2 FHal, oz 72
FE TPselAM, 1 F wEs) o] W ol Ze] 2/3
A A FHoz Jurt A wWidFos mel g2t
7b ] wekow sA¥ow Felx Ut (Fig. 2). A

Table 1. Length of gill rakers of Acheilognathus signifer in upper reaches of the Hongcheon River

No. of measurement

Total (body) 'Y'e:_” ?—LdSDI of
length (mm Inaiviauals
gth(mm) 4 2 3 4 5 6 7 8 9 10 (mm)
70(57) 0.33 0.35 0.34 0.30 0.34 0.28 0.32 0.35 0.40 0.33 0.33+0.032
72 (60) 0.34 0.33 0.36 0.32 0.35 0.36 0.34 0.31 0.33 0.35 0.34+0.017
72 (58) 0.36 0.32 0.30 0.30 0.43 0.32 0.31 0.32 0.37 0.41 0.34+0.046
73(61) 0.32 0.35 0.34 0.36 0.35 0.33 0.37 0.32 0.34 0.35 0.34+0.016
73(59) 0.42 0.30 0.34 0.35 0.35 0.35 0.33 0.36 0.32 0.36 0.35+0.032
74(61) 0.35 0.37 0.36 0.35 0.33 0.36 0.38 0.34 0.37 0.36 0.36+0.015
75(61) 0.33 0.35 0.33 0.36 0.35 0.35 0.36 0.39 0.40 0.40 0.36+0.026
79 (64) 0.35 0.34 0.33 0.32 0.36 0.33 0.37 0.34 0.36 0.50 0.36+0.052
80 (65) 0.40 0.43 0.40 0.40 0.38 0.36 0.37 0.39 0.38 0.40 0.39+0.020
88(73) 0.34 0.38 0.41 0.42 0.41 0.40 0.39 0.39 0.40 0.36 0.39+0.024
Total individuals =10 Total mean+SD 0.36+0.035
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Table 2. Distance between gill rakers of Acheilognathus signifer in upper reaches of the Hongcheon River

No. of measurement
Distance between Mei?\r;il:/isdz::s
ill rakers (mm

g (mm) 1 2 3 4 5 6 7 8 9 10 (mm)
70(57) 0.15 0.14 0.14 0.18 0.15 0.16 0.17 0.17 0.18 0.17 0.16+0.015
72 (60) 0.15 0.18 0.16 0.15 0.17 0.16 0.16 0.15 0.15 0.18 0.16+0.012
72 (58) 0.18 0.17 0.15 0.17 0.16 0.16 0.15 0.14 0.15 0.16 0.16+0.012
73(61) 0.16 0.17 0.16 0.17 0.17 0.18 0.19 0.19 0.15 0.13 0.17+0.018
73(59) 0.15 0.16 0.16 0.14 0.15 0.18 0.17 0.18 0.16 0.15 0.16+0.013
74 (61) 0.16 0.15 0.17 0.16 0.15 0.18 0.16 0.17 0.16 0.17 0.16+0.009
75(61) 0.16 0.15 0.15 0.18 0.18 0.17 0.15 0.2 0.15 0.18 0.17+0.018
79 (64) 0.14 0.17 0.15 0.16 0.17 0.18 0.18 0.16 0.19 0.21 0.17+0.020
80 (65) 0.14 0.15 0.17 0.16 0.15 0.16 0.15 0.18 0.16 0.15 0.16+0.012
88(73) 0.16 0.17 0.20 0.18 0.19 0.17 0.16 0.16 0.16 0.17 0.17+0.014
Total individuals =10 Total mean+SD 0.16+0.015

Fig. 1. Scanning electron micrographs of first gill arch in
Korean bitterling, Acheilognathus signifer (GA: o 1004
gill arch, GF: gill filaments, GR: gill rakers).

Fig. 3. Scanning electron micrographs of digestive organs
in Korean bitterling, Acheilognathus signifer (GR:
gill rakers, PT: pharyngeal teeth).

She 8% @ 7oz Bole Helg Azt d¥e
st slRagsel Bimelnd A% 20mm olse] %)
& AAANE T Felv} skl WAL 2710
45151 (Fig. 3).

2) 215x] (pharyngeal teeth)
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Fig. 2. Scanning electron micrographs of gill raker in ) )
Korean bitterling, Acheilognathus signifer. o] AMAw - g E o] glT (Fig. 4). 1T JA] A=}
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Fig. 4. Scanning electron micrographs of pharyngeal
teeth in Korean bitterling, Acheilognathus signi-
fer.

imm

Fig. 5. Morphology of digestive-tube in Korean bitterl-
ing, Acheilognathus signifer (body length, 30.5
mm).

o} wlskA = #AA 20mm o]3ke] 2 RAME 1
Fe)7} Asl T, 23tE Aoz BAH] A3 A
o 237 Re AL 27 A FAHE Ao
2 FA=E o (Fig. 3).

2 £o) 28T dAel Joist o foh 2ol F
ez PEY 4+ AT ﬁim
T 9T 19 Aol 29l el
4 Aglow, AEdA A2
o] %@zﬂ 270 vl eo) gk R85, Al A
oz 58 A% A ¥ FEFez AdHe s

3. HolA=

FARe] A ot wol9le WAz AN

4 S-EellAM IEE
FANE
¢l Navicula cryptocephala, Navicula viridis, Nitzschia
linearis 5-2] ¥]-&o| &3t} 1 o] 2] Dactylococcopsis

fascicularis 52] 3F%%2} Chlorella vulgaris, Ankistro-

F=2 Fragllarls construens®} RFAA F257F

desmus falcatus, Scenedesmus longispina 52| =z%7}
WHASGAARE F25el vlske] u]Eo] vro} FAel=
F2 FEAt F23 el Aeldeh sl 24
o & wj&= yelyy Oscilatoria tenuis, Phormi-

dium tenue 59 FE2F7} =2 vjEE ety 52

¢l Chaetophora elegans®] H]-&o| =gt} slA|o=
FERF 2T S2FE FIF AL AERE
F3E ol ZAmT %, AEL] Ak FAELE Fol
WA= FA = i% Hlgo] Folx FA¢
B]5=3 okAFS- ¥ ¢l om Navicula cryptocephala, Navi-

cula viridis, Nitzschia linearis = 4~1147}#] =2 H]
2 FAE o] FEH g (Table 3).

shAlel 7~8el FH A 30mm olske] A
AAZS) 9 UgE 2} FERS) SERE T
AAele ol A 9 ieET fAelden )y
o] &} Aojzre] AlAx}ol= HEA SR 314t} (Table 3).

B 2o ZFa oo T A A=A AAlEH
Hhgh SAAE, A vl RRsle 2fsl Ao
HAse 295 RS AN 2440 2e HAge

2 '3
2 4 99

o "éf

Qd oz A (ill raken)e] meph i ol Fe) A
45} BR1e] Gow, WA H Welg AL A5
ol Askel 47} wew, w2 BAE e u

| Bl Z Holg AAske olfe Aue 47) %
A, gon F& EAS 7|3 ¢t} (Keast, 1978). A.
signifere] Mol &2 F2 HEAEIIECR A
gor} Aule] moko] X 'a'_'-T.Q_‘:q, I 47 AL ER
o] glo] Yut o= oég:]x] A o8] ATt weka)
ol A zpo] 7} 9lglEt. o] = A signifer7} AA]sl= H o]
b AEAELIE 27} oklel Jlek AL £YEE
F= g4sted oe Yoy dgon Fad. 53
= 2o Avke A9gew sa el HolA A
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Table 3. Digestive-tube contents of Korean bitterling, Acheilognathus signifer in upper reaches of the Hongcheon River

Adult fish Young fish
Month
Food items Apr. May  Jun. Jul.  Aug. Sep. Oct. Nov.  Aug. Sep.

Cyanophyceae*
Dactylococcopsis fascicularis + + + +
Merismopedia elegans r + + +
Oscilatoria tenuis +++ ++ ++ + +
Phormidium tenue ++ ++ ++ + + + +
Bacillariophyceae*
Melosira italica +
Cyclotella comta +
Tabellaris fenenstrata + + +
Meridion circulare +
Diatoma elongatum + +
Diatoma vulgare + +
Fragilaris construens +++ ++ +
Fragilaria intermedia + + + + ++ +
Fragilaria crotonensis + +
Fragilaria capucina + + + + + + +
Synedra ulna + +
Achananthes linearis + +
Achnanthes brevipes + +
Cocconeis placentula r r + r + +
Stauroneis anceps + r
Pinnularia appendiculata + +
Navicula cryptocephala + ++ + +
Navicula exigua + +
Navicula viridis +++ ++ ++
Gomphonema acuminatum + +
Gomphonema constrictum + + + + + +
Gomphonema olivaceum ++ +
Cymbella turgida +
Cymbella gracilis + + +
Cymbella ventricosa +
Cymbella tumida ++ +
Cymbella aspera + + + + +
Epthemia turgida +
Eunotia acus r + r
Nitzschia linearis + ++ + + ++ ++ + ++
Nitzschia palea + + + + +
Surirella elegans + + +
Chlorophyceae*
Chlorella vulgaris + r + + + +
Ankistrodesmus falcatus + r r
+
r

= =

++++

++

+ 4+
+

++ 0+t

++

+ 4+ ++
++
n
n
+++

+
+ =
+
+
+

Scenedesmus longispina + + + + r

Scendesmus obliquus r +

Urothrix aequalis + + +

Hormidium subtile + + + r r + T+

Chaetophora elegans FA+ r

Closterium intermedium r +

Staurastrum gracile + r r r r
Protozoa**

Euglypha sp. r

Paramecium sp. r r
Diptera**

Chironomus sp. r + + + ++ + + + + +
Others**

Plant seed r r r

Sand and mud + + 4+ + + +

Terrestrial insect r r r

*r: rare, +: 50~ 100 cells, ++: 101 ~500 cells, +++: above 501 cells.
** r: 1~10 individuals, ++: 11~ 20 individuals, +++: above 20 individuals.
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Fig. 6. Relationship between gut length/body length in

sympatric species.
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