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Abstract

BACKGROUND: This study was carried out to compare
population size of mudfish (Misgurnus mizolepis) between
the agricultural practices and to investigate the causes of its
differences. We also provided basic information for
sustainable use of mudfish population in paddy fields.
METHODS AND RESULTS: Mudfish and benthic
invertebrates which are diet of mudifish were investigated
from 8 sites of organic and conventional rice paddy fields in
South Korea. Total number of mudfish were 1,882
individuals in survey sites. Mudfish population were 2.4
times larger in organic paddy fields (1,333 individuals) than
in conventional paddy fields (549 individuals). The
population size of mudfish was larger in Mungyeong-si,
Gyeongsangbuk-do and Anseong-si, Gyeonggi-do with
relatively better environmental conditions than the other 5
sites including Suwon-si, Gyeonggi-do, Cheongyang-gun,
Chungcheongnam-do, Gunsan-si, Jeollabuk-do, Gimje-si,
Jeollabuk-do, Hwasun-gun, Jeollanam-do, Hamyang-gun,
Gyeongsangnam-do.

Benthic invertebrates collected from survey sites were 74
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species, 68 genera, 46 families, 19 orders, 6 classes and 3
phyla. According to agricultural practices, benthic
invertebrates were identified 66 species, 62 genera, 41
families, 17 orders, 6 classes and 3 phyla in organic paddy
fields while there were 66 species, 60 genera, 42 families,
18 orders, 6 classes and 3 phyla in conventional paddy
fields. Dominant invertebrates were Chironomidae sp.,
Branchiopoda sp., Ostracoda sp., and Copepoda sp. There
were no differences in dominant species between organic
and conventional paddy fields. Population size of mudfish
tended to increase with the population size of Chironomidae
sp., Branchiopoda sp., Ostracoda sp., and Copepoda sp.
But, only population of Chironomidae sp. and Copepoda sp.
statistically related to population size of mudfish. The
number of individuals of mudfish (Misgurnus mizolepis)
was higher at the low rate of urban area than any other
surveyed region and was affected by appearance ratio of
main preys such as Chironomidae sp. and Ostracoda sp.
CONCLUSION(S): The population size of mudfish in rice
paddy fields could be affected by environmental conditions
and agricultural practices such as organic and conventional
methods.

Key Words: Agricultural practices, Benthic invertebrates,
Misgurnus mizolepis, Mudfish
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Fig. 1. Photos of 8 study areas.




26

HAN et al

A Al M sz vl Alehs Zo] 28cm, 4]
+ 13em e ] qhe]l RRIAI(CRD) & WaL 7 AR 3
WA dAste] AR 3430l ARSI, 3] 9UellA]
219 &}k AAE Fakoh 2SS (Fig. 2). AR
= A vege] A7zl tha A7k glot ZARA

AR QA7 199 238 AR 27189l

Fig. 2. Traps for catching mudfish at paddy field.
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Table 1. The number of mudfish captured at each surveyed site (OF : Organic paddy field, CF : Conventional paddy

field; n=3)
Site Freq}lency (,)f survey Total No. of individual(mean) |No. of individual per day(mean)
(Installation periods of traps) OF ‘ CF OF ‘ CF

1st not surveyed not surveyed
2nd(13days) 74(24.7) 8(2.7) 5.7(1.9) 0.6(0.2)
Anseong-si 3rd(11days) 32(10.7) 8(2.7) 2.9(1.0) 0.7(0.2)
4th(9days) 78(26.0) 38(12.7) 8.7(2.9) 42(1.4)
Subtotal 184(20.4) 54(6.0) 17.3(1.9) 5.5(0.6)
1st(14days) 13(4.3) 4(1.3) 0.9(0.3) 0.3(0.1)
2nd(14days) 14(4.7) 4(1.3) 1.0(0.3) 0.3(0.1)
Suwon-si 3rd(11days) 44(14.7) 41(13.7) 3.7(1.2) 3.4(1.1)
4th(9days) 56(18.7) 24(8.0) 6.2(2.1) 2.7(0.9)
Subtotal 127(10.6) 73(6.1) 11.8(1.0) 6.7(0.6)
1st(13days) 88(29.3) 41(13.7) 6.8(2.3) 3.2(1.1)
2nd(15days) 24(8.0) 7(2.3) 1.6(0.5) 0.5(0.2)
Cheongyang-gun 3rd(21days) 39(13.0) 14(4.7) 1.9(0.6) 0.7(0.2)
4th(21days) 12(4.0) 6(2.0) 0.6(0.2) 0.3(0.1)
Subtotal 163(13.6) 68(5.7) 10.9(0.9) 4.7(0.4)
1st(13days) 31(10.3) 9(3.0) 2.4(0.8) 0.7(0.2)
2nd(15days) 19(6.3) 7(2.3) 1.3(0.4) 0.5(0.2)
Gunsan-si 3rd(21days) 34(11.3) 11(3.7) 1.6(0.5) 0.5(0.2)
4th(21days) 29(9.7) 9(3.0) 1.4(0.5) 0.4(0.1)
Subtotal 113(9.4) 36(3.0) 6.7(0.6) 2.1(0.2)
1st(13days) 66(22.0) 7(2.3) 5.1(1.7) 0.5(0.2)
2nd(15days) 41(13.7) 26(8.7) 2.7(0.9) 1.7(0.6)
Gimje-si 3rd(21days) 31(10.3) 8(2.7) 1.5(0.5) 0.4(0.1)
4th(21days) 55(18.3) 34(11.3) 2.6(0.9) 1.6(0.5)
Subtotal 193(16.1) 75(6.3) 11.9(1.0) 4.2(0.4)
1st(13days) 104(34.7) 24(8.0) 8.0(2.7) 1.8(0.6)
2nd(15days) 46(15.3) 29(9.7) 3.1(1.0) 1.9(0.6)
Hwasun-gun 3rd(21days) 41(13.7) 25(8.3) 2.0(0.7) 1.2(0.4)
4th(21days) 48(16.0) 21(7.0) 2.3(0.8) 1.0(0.3)
Subtotal 239(19.9) 99(8.3) 15.4(1.3) 5.9(0.5)
1st(13days) 18(6.0) 4(1.3) 1.4(0.5) 0.3(0.1)
2nd(15days) 9(3.0) 1(0.3) 0.6(0.2) 0.1(0.0)
Hamyang-gun 3rd(21days) 21(7.0) 6(2.0) 1.0(0.3) 0.3(0.1)
4th(21days) 9(3.0) 1(0.3) 0.4(0.1) 0.0(0.0)
Subtotal 57(4.8) 12(1.0) 3.4(0.3) 0.7(0.1)

1st not surveyed not surveyed
2nd(13days) 133(44.3) 66(22.0) 10.2(3.4) 5.1(1.7)
Mungyeong-si 3rd(11days) 46(15.3) 25(8.3) 42(14) 2.3(0.8)
4th(9days) 78(26.0) 41(13.7) 8.7(2.9) 4.6(1.5)
Subtotal 257(28.6) 132(14.7) 23.1(2.6) 12.0(1.3)
Total 1,333(14.8) 549(6.1) 100.2(1.1) 41.8(0.5)
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Table 2. Taxonomic numbers of benthic invertebrate of survey sites

Order Family Genus Species
Phylum Class
OF CF OF CF OF CF OF CF
Insecta 6 6 25 25 43 41 46 46
Arthropoda
Crustacea 5 6 5 6 5 6 5 6
Gastropoda 2 2 6 6 9 8 9 8
Mollusca
Pelecypoda 1 1 1 1 1 1 1 1
Hirudinea 2 2 3 3 3 3 4 4
Annelida
Oligochaeta 1 1 1 1 1 1 1 1
3 6 17 18 41 42 62 60 66 66

Note) OF : Organic paddy field, CF : Conventional paddy field

Table 3. List of benthic invertebrate collected at organic (OF) and conventional paddy field (CF) in study areas(n=120)

Mean number of individuals

Korean name Scientific name OF CF
HAFTEE Phylum Mollusca
553 Class Gastropoda
TESS Order Mesogastropoda
=$-Fo|% Family Viviparidae
=0 Cipangopaludina chinensis malleata (Reeve) 2.00 1.20
4-9-7o] Pomacea canaliculata (Lamark) 27.13
&-e-golzt Family Bithyniidae
2-2-3]9-7o] Gabbia kiusiuensis (S Hirase) 23.66 11.98
e s D Family Stenothyridae
27590l Stenothyra glabra (A Adams) 6.43 1.25
dATEE Phylum Mollusca
553 Class Gastropoda
71 Order Basommatophora
E2%o|3} Family Lymnaeidae
of71E g0 Austropeplea ollula (Gould) 25.02 29.96
dEolE24olH Family Physidae
YEolEEo] Physa acuta Draparnaud 21.63 17.15
FolzlEgol Family Planorbidae
ol a o] Gyraulus chinensis (Dunker) 15.20 14.58
FAEolE o] Hippeutis cantori (Benson) 19.84 13.83
ol Z g o] Polypylis hemisphaerula (Benson) 11.26 9.40
R Class Pelecypoda
03E Order Veneroida
=3 Family Sphaeriidae
Az Sphaerium lacustre japonicum (Westerlund) 10.00 6.06
HHTEE Phylum Annelida
LIRSS Class Oligochaeta
EAHoIF Order Archioligochaeta
AR Fo| % Family Tubificidae
o}7}m| x| o] Branchiura sowerbyi (Beddard) 77.68 6.81
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Table 3. continued

Mean number of individuals

Korean name Scientific name OF CF
A% Class Hirudinea
e ARS Order Rhynchobdellida
WA AT Family Glossiphoniidae
WA sp. Glossiphonia sp. 1.25 3.00
YA S Order Arhynchobdellida
A Family Erpobdellidae
=719 Erpobdella lineata (Muller) 6.81 1.95
A Family Hirudinidae
A7 Whitmania edentula (Whitman) 1.33 1.00
A2 Whitmania pigra (Whitman) 1.00 1.00
HAFEE Phylum Arthropoda
473 Class Crustacea
Q75+ sp. Ostracoda sp. 401.44 264.75
A7+ sp. Branchiopoda sp. 2775.77 1287.64
9 &F sp. Copepoda sp. 2160.83 792.28
45 Order Anostraca
7RIS A2 Family Thamnocephalidae
AT Branchinella kugenumaensis (Ishikawa) 58.55 10.25
wzHE Order Notostraca
FTAS- Family Triopidae
A FA5 Triops longicaudatus (LeConte) 1.67
& Order Spinicaudata
a3 Family Cyzicidae
EERE R | Caenestheriella gifuensis (Ishikawa) 1.00
A Order Isopoda
2443 Family Asellidae
=44 Asellus hilgendorfii (Bovalius) 1.00
I3 Class Insecta
7ol Order Ephemeroptera
Zmaito) 3t Family Baetidae
AFBHFALo] Cloeon dipterum (Linnaeus) 14.19 13.67
A5 Order Odonata
A Family Coenagrionoidae
ofAloF R Ischnura asiatica (Brauer) 1.55 2.17
R T Mortonagrion selenion (Ris) 2.00 1.00
AT Family Lestidae
7R Indolestes gracilis pregrinus (Ris) 1.00
E2437E] Sympecma paedisca (Brauer) 1.33 3.00
A Family Libellulidae
ClEE Rt Lyriothemis pachygastra (Selys) 2.33 2.00
At Orthetrum albistylum speciosum (Uhler) 425 4.75
A Pantala flavescens (Fabricius) 1.17 1.13
ol FAke Sympetrum eroticum (Selys) 2.59 1.80
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Table 3. continued

Mean number of individuals

Korean name Scientific name OF CF
LFEFA Sympetrum depressiusculum (Selys) 1.70 3.80
A&7 Sympetrum infuscatum (Selys) 1.71 1.50

=AAE Order Hemiptera
2299 Family Corixidae
T Micronecta sedula Horvéth 9.20 1.00
WY Sigara substriata (Uhler) 4.92 3.85
A7gulEE Sigara nigroventralis (Matsumura) 3.16 141
2= Sigara bellula (Horvéath) 9.86
g g A Family Notonectidae
S GAA Notonecta triguttata Motschulsky 1.33 1.78
S=EEHE S Family Pleidae
Bkl o Plea indistinguenda Matsumura 4.00
ima Family Belostomatidae
EAke} Muljarus japonicus (Vuillefroy) 1.12 117
2aAo)7 Family Gerridae
ol AmAo] Gerris latiabdominis Miyamoto 1.53 1.33
AagHo|} Family Hydrometridae
of A Aol Hydrometra procera Horvath 2.00
LIk Family Nepidae
ol Laccotrephes japonensis Scott 1.20 1.00
AlotAm] Ranatra chinensis Mayer 1.33 1.50
Aol Family Veliidae
ARG TAel Microvelia douglasi Scott 211 1.44
ks Order Coleoptera
=% Family Dytiscidae
A= Cybister brevis Aube 1.25
INVeEEWN Coelambus chinensis Sharp 2.75 1.00
oA E) Graphoderus adamsii (Clark) 2.00 1.00
Uik es L)) Guignotus japonicus (Sharp) 5.69 245
nEEY Hydaticus grammicus Germar 1.50 1.36
A= Hyphydrus japonicus Sharp 3.05 2.64
A= Laccophilus difficilis Sharp 3.21 2.82
g =170 Liodessus megacephalus (Gschwendtner) 7.46 221
N71E 7N Rhantus pulverosus (Stephens) 2.53 1.80
X273 Family Haliplidae
FTHEZE] Peltodytes sinensis (Hope) 5.50 5.50
EXET] Peltodytes intermedius (Sharp) 1.00
AR5 B3 Family Noteridae
A=A Noterus japonicus Sharp 2.95
9ol Family Hydrophilidae
7o) Berosus lewisius Sharp 5.14 5.29
o 2EgHol Enochrus simulans (Sharp) 4.56 2.33
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Table 3. continued

Mean number of individuals

Korean name Scientific name OF CF
E=g o] Helochares striatus Sharp 1.00
AtEER o] Hydrochara affinis (Sharp) 1.47 1.50
o=l Sternolophus rufipes Fabricius 1.67
dEHZG Family Helodidae
A4 5T Cyphon sanno (Nakane) 1.00
25 Order Diptera
ZA % Family Tipulidae
ZFtH] sp. Tipula sp. 2.00 3.00
g957)% Family Chaoboridae
Y27 sp. Chaoborus sp. 1.00 1.00
Sel=r)5 Family Ceratopogonidae
SolZ7] sp. Ceratopogonidae sp. 6.12 2.50
23 Family Chironomidae
2T sp. Chironomidae sp. 2958.92 1053.24
e 3 Family Dolichopodidae
ek ake] sp. Dolichopodidae sp. 1.00 1.00
Sol= Family Tabanidae
ool Atylotus horvathi 1.00
5% Family Syrphidae
250l sp. Phytomia sp. 1.00
71323} Family Ephydridae
=71 sp. Ephydridae sp. 6.56 18.38
2713 Family Culicidae
E7] sp. Culex sp. 6.71 4.65
=323 Family Sciomyzidae
=3 sp. Sciomyzidae sp. 1.00 1.14
vz Family Leptoceridae
v EE sp. Ceraclea sp. 18.00 14.67
G B RS OIS S B, ARE 2 A A 0 B A

& A AR 3
1=l tH(Fig. 3). ©l&
3717P A=A Oﬁ‘ﬁg

FaA) Rtk §71A) o T B
gom EAHORE fofat x}om
£ wlo]sle] o8] ek A2

galaty] glstel, 2} 2AAH 8

A R A el e, 221, At

= A3 doju(Oh, 2012), 42 ZKCobitidae)el
&oh= ASA|An|H2)(Koreocobitis naktongensis), =&
N(Cobitis koreensis), =V3E7W(Cobitis pacifica), M=)
2] (Koreocobitis rotundicaudata),
koreensis), %7\ Iksookimia longicorpa), ‘357 \ Iksookimia

57N (Iksookimia

o JRblE SIS 1 A3t vlekA ) Holdl 7
R, 24, AR AR S aet mE 3
oA v ARG Sk R et Eg. 4)
T Fe AR} $AA0% b feIR el
Ehlon, AR SACEE fo5 ol hebdck
Sfelet A = A ol SR A T2
olflo] B ATTRY anfol U JFE Wtk
& iRtk B AT nlFeE P 2o

hugowolfeld) 52| VITEF L5 2vRE T2 HolA
EZ o]4sh= Z1o7F H1uEo] 3ItiChoi, 2003; Kim and
Ko, 2005 Kim et al, 2006; Byeon, 2007; Choi and
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