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The aquatic insect collected at six areas (each 2 for mountain area, plain field, and urban area) from 2009
to 2011 were classified to analyze the distribution and diversity of species. Frequency (number of aquatic
insect: N), number of species (S), similarity index (C), richness index (R1, R2), variety index (V1, V2),
evenness index (E1, E2, E3, E4, ES), and dominance index (D1) were investigated. Total N and S were
143 and 84, respectively. C matrix of 153 combinations was constructed with the average of 0.542. The
average C of 3 years (0.659) was 9.9%P , more higher than the average C of 6 areas (0.560). The average
values of the index of 18 plots were 2.28, 0.17, 1.24, 1.08, 0.07, 0.06, 0.01, 0.87, 0.31, 0.93 for R1, R2,
V1, V2, El, E2, E3, E4, ES, D1, respectively. The order in the coefficient of variation (CV) of the
indicator for 18 plots was N (70.0%) > E3 (54.9%) > E1 (49.6%) > R2 (40.5%) > S (35.3%) > R1 (33.7%)
>E2 (28.4%) > ES (15.9%) > V1 (11.1%) > E4 (6.3%) > V2 (5.1%) > D1 (4.8%). The correlation matrix
with 66 combinations between the indexes was constructed with statistical significance for 33
combinations. However, R1, V1, E2 and D1 were the proper indexes to represent species diversity of
aquatic insect based on the correlation matrix and the theory of statistical independence. The richness
index was highest in mountain, variety index in urban area, and evenness index in plain field. However,
the dominance index was lowest in urban area.
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Species diversity indices* of aquatic insect in paddy soil according to different topographies.

Mountain area Plain field Urban area

index

Anseong Hamyang AVG Boeun Gimje AVG  Gunsan Suwon AVG
Frequent (N) 38.781 33.082 35932 23413 26483 24948 12.295 7.265 9.780
Number of species (S)  37.3 27.0 322 20.3 16.0 18.2 15.3 25.0 20.2
Richness index (R1) 3.47 2.53 2999 1.95 1.49 1.717 1.53 271 2.115
Variety index (V1) 1.31 1.19 1.251  1.17 1.24 1.202 1.18 1.37 1.275
Evenness index (E2) 0.036 0.045 0.040  0.057 0.077 0.067 0.077 0.055  0.066
Dominance index (D1)  0.918 0.946 0.932  0.953 0.925 0.939 0.951 0.885  0.918

* mean value of 3 years.

*Corresponding author : Phone: +821088568765, Email: kceom6578@hanmail.net
§Acknowledgement: This study was carried out with the support of “Cooperative Research Program for Agricultural Science &
Technology Development (Project No. PJ907245)”, Rural Development Administration, Republic of Korea.
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Results and Discussion
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Table 1. Distribution of the aquatic insect in paddy soil of mountain, plain field and urban area from 2009 to 2011.

Area Anseong Hamyang

Year 2009 2010 2011 2009 2010 2011
Species VAQ09 VAI0 VAIll VH09 VHI10 VHI11
7t 3t (Chironomidae) 15461 31292 65499 23369 23,655 49,558
X 7)1} (Culicidae) 46 37 6 51 50 5
g 7|3} (Chaoboridae) 1 3 2

SO 27|37} (Ceratopogonidae) 12 102 127 6 8
E7}at2]3} (Ephydridae) 6 42 4 1 3

A2 at2] (Dolichpodidaegen. Spp.) 5

wuptakE] (Psychoda alternata) 4
BE=1}2] (Sepedon aenescens) 7

ZHch A3} (Tipulidae) 4 5

22} 5-of (Tabanus taiwanus) 4 4 1

HEol5ol (Odontomyia garatas) 6 2 4

kAl S0l (Haematopota pluvialis tristis) 5

250l 2} (Syrphidae) 2

UH]EG =2 (Ceraclea KUa) 44

A58}FA0] (Cloeon dipterum) 334 832 202 81 255 35
o} AJo}A Rk} (Ischnura asiatica) 5 2 6 1 1 13
7H=2A1212] (Indolestes gracilis) 9

B2 A%A12] (Sympecma paedisca) 4 6 1

S5 AAZI2}E] (Mortonagrion — selenion) 1 3

1 5ZZA1E] (Sympetrum depressiusculum) 2 1

F-ulo]&22}2] (Sympetrum eroticum eroticum)

Z15#A+2] (Sympetrum infuscatum)

W22 (Orthetrum albistylum speciosum) 67 29 26 2

AR 2] (Pantala flavescens) 3 3
W] 2| G %FAF2] (Lyriothemis pachygastra) 4

SF2212E] (Anax parthenope julius) 28

7t=Z5E"7) (Coelambus chinensis) 1 28

ZAEHF7 (Noterus japonicus) 7 16 6 4
ol AEH7) (Graphoderus adamsii) 1 1 2
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&7l (Liodessus megacephalus) 19 17 5 2 24
JrulEHM7l (Guignotus japonicus) 43 49 34 2 24
MNEE"7) (Laccophilus difficilis) 44 48 26 2 12 5
Z Y &7 (Hydaticus bowringi) 2

A E7) (Cybister brevis) 1 1 2

ol 7] =7l (Rhantus pulverosus) 2 15 7 2 6
Ful=E4H7) (Hydaticus  grammicus) 4 8 4 ] 18 9
SHEH7) (Hyphydrus japonicus) 19 39 22 10 2
SI7IA Ed o] (Edrosus lewisius) 20 113 67 25
o ¥ A Ew o] (Enochrus simulans) 34 18 4 3 12
ZHEw o] (Hydrochara affinis) 1 1 16 1
EelEwlo] (Hydrochara libera) 1

o] o] (Berosus signaticollis punctipennis) 16 2 16
Apo}3iL EZ = 7] (Haliplus sharpi) 14 8

EZXE7] (Peltodytes intermedius) 1

FEZ 7] (Peltodytes sinensis) 22 5 6 4
etetE2 = 7] (Haliplus simplex) 2

AL ZUEHE (Cyphon sanno) 5 1 8
S| %] Al (Notonecta triguttata) 5 1 5 11

TuteZEHY (Plea indistinguenda) 8

ZurEdd| (Sigara bellula) 36 18

HHE-H | (Sigara (Tropocorixa) substriata) 12 31 22 19 12
A ufEH (Sigara nigroventralis) 2 101 40 35 25
o &~ o] (Gerris latiabdominis) 14 13 3 16 3 9
ofj Al A=A o] (Hydrometra procera) 1

G AFA o] (Microvelia douglasi) 3 6

=X} (Muljarus japonicus) 3 5 8 1

Alo}AH] (Ranatra chinensis) 6

Ak Lofju] (Laccotrephes japonensis) 1 1

ol7tu] Al x| o] (B.W 11 315 564 37 382 1,020
A1z o] (Tucifiskdae) 188 83

=7 2] (Erpobdella lineata) 16 16 12 5 13
YA 2w e] (Erpobdellidae) 2 7 1 1
E: ) 16,208 33,317 66,818 23,748 24,715 50,784
T T O 30 38 44 28 30 23
Area Boeun Gimjae

Year 2009 2010 2011 2009 2010 2011
Species PB09 PB10 PBI11 PG09 PG10 PGI11
Z+c} 3} (Chironomidae) 17,923 12,264 38,702 26,445 14,489 35,371
7)1} (Culicidae) 24 34 7 68 10 99
g 7|3} (Chaoboridae) 1

SO 27|37} (Ceratopogonidae) 1

E7}at2]3} (Ephydridae) 1 20 57
Artt2] k2] (Dolichpodidaegen. Spp.) 1 2 1 2 2
wyatal2] (Psychoda alternata) 16 1
BE1l2] (Sepedon aenescens) 1 1
A 55} F 4 o] (Cloeon dipterum) 32 169 80

oFrJo}AIZFA}E] (Ischnura asiatica) 1 1 13
W 5Z2 A1) (Sympetrum depressiusculum) 4

F=Aulo]Z2kAlg] (Sympetrum eroticum eroticum) 1 7

W#2}2] (Orthetrum albistylum speciosum) 1

FHAZIA} 2] (Pantala flavescens) 3
H] X @) 2F=}2] (Lyriothemis pachygastra) 2

A EHF7 (Noterus japonicus) 1

H =17 (Liodessus megacephalus) 2

FulEH7) (Guignotus japonicus) 17 5 6 4 1

MLEHH (Laccophilus difficilis) 2 2
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HAEWIN (Cybister brevis)

ol 7] &% 7l (Rhantus pulverosus) 1 1 P
Ful=E4H7) (Hydaticus  grammicus) 2 5 1 9
SI7IAEY o] (Edrosus lewisius) 58 10
ol Z o] (Enochrus simulans) 7 4 31 16 45
ZHEu o] (Hydrochara affinis) 2 1 4 2
ApoFZ-EX = 7] (Haliplus sharpi) 5 2
ZurEdd (Sigara bellula) 12 1 24
HI-EHd| (Sigara (Tropocorixa) substriata) 10 26 69 21 21
AAu]E | (Sigara nigroventralis) 1 26 56 25 61 126
TulEHY| (Micronecta sedula) 9 136 10
o a~FA o] (Gerris latiabdominis) 4 4 13 1
1M E 2= 0] (Microvelia douglasi) 7
EA}2} (Muljarus japonicus) 3 2 1
ZFLolH] (Laccotrephes japonensis) 1
ol7tu| Az H o] (B.W 31 98 334 54 412 1696
Al x| F o] (Tucifiskdae) 226 34
L AdF7 2] (Whitmania edentula) 2 3
=7 2] (Erpobdella lineata) 7 2 3 9
Area Boeun Gimjae
Year 2009 2010 2011 2009 2010 2011
Species PB09 PB10 PB11 PG09 PG10 PGI11
Y& 7w e] (Erpobdellidae) 1
& AN 18,114 12,882 39,242 26,730 15,268 37,452
Z £ (S 20 21 20 14 17 17
Area Gunsan Suwon
Year 2009 2010 2011 2009 2010 2011 Z7
Species UG09 UGI10 UGI11 US09 US10 US11
Zychat3} (Chironomidae) 10,806 10,318 14,825 5,048 7,462 7,819 410,306
27|37} (Culicidae) 16 1 4 23 6 487
H 273} (Chaoboridae) 7
SN2 7]} (Ceratopogonidae) 1 2 8 2 269
Z7}a}2] 7} (Ephydridac) 15 2 5 156
Zth2]ate] (Dolichpodidaegen. Spp.) 1 14
wiytala] (Psychoda alternata) 21
B=1}2] (Sepedon aenescens) 2 2 2 15
ZIthA 3t (Tipulidae) 9
7t 5o (Tabanus taiwanus) 9
HE o5l (Odontomyia garatas) 1 13
7chAl S0l (Haematopota pluvialis tristis) 5
#2517 (Syrphidae) 2
UH G =8 (Ceraclea KUa) 44
A5 FE4ko] (Cloeon dipterum) 5 7 1 2 15 32 2,082
o} AJo}Al %A 2] (Ischnura asiatica) 1 6 7 13 9 8 87
7H=A1212] (Indolestes gracilis) 3 12
E-2 21 %#}128] (Sympecma paedisca) 1 12
S5 AIZIR)E] (Mortonagrion — selenion) 4
SR (Sympetrum  striolatum  imitodes) 6 6
1 Z2A1E] (Sympetrum depressiusculum) 18 5 3 33
F-uro] 22212 (Sympetrum eroticum eroticum) 15 10 33
Z1%ZA}2] (Sympetrum infuscatum) 3 4 3 10
W2AE] (Orthetrum albistylum speciosum) 6 1 6 2 140
F|Z2FA}2] (Pantala flavescens) 2 2 13
W] 2| G 5FAF2] (Lyriothemis pachygastra) 6
S2212] (Anax parthenope julius) 1 29
7t=Z5E"7) (Coelambus chinensis) 1 3 2 35




168 Species Diversity Analysis of the Aquatic Insect in Paddy Soil

A EH7) (Noterus japonicus) 2 2 38
oG A Er7) (Graphoderus adamsii) 4
=47 (Liodessus megacephalus) 2 6 77
FulEHM7l (Guignotus japonicus) 18 3 1 213
NEER7N (Laccophilus difficilis) 141
SFYEH (Hydaticus bowringi) 2
HAEH7) (Cybister brevis) 5
ol 7] &7l (Rhantus pulverosus) 1 37
ulEER7) (Hydaticus  grammicus) 68
QHEHHN (Hyphydrus japonicus) 92
SI7FA &9 o] (Edrosus lewisius) 293
o\ A E" o] (Enochrus simulans) 7 17 3 3 1 3 208
ZHEw o] (Hydrochara affinis) 3 1 32
EulEdiio] (Hydrochara libera) 1
HurolEdidio] (Berosus signaticollis punctipennis) 34
ApolZ EX = 7] (Haliplus sharpi) 3 32
EZ=7] (Peltodytes intermedius) 7
Z2EZA 7] (Peltodytes sinensis) 4 1 42
A-EX=7] (Haliplus simplex) 2
AR AZAEHE (Cyphon sanno) 25 39
223 A %] Al (Notonecta triguttata) 22
Area Gunsan Suwon
Year 2009 2010 2011 2009 2010 2011 =7
Species UG09 UG10 UGl11 US09 US10 USI11
Tul-g2 549 (Plea indistinguenda) 8
ZIHEH | (Sigara bellula) 68 4 163
U5l (Sigara (Tropocorixa) substriata) 26 27 57 22 3 12 390
A EH (Sigara nigroventralis) 8 147 97 1 15 5 771
TulEHY (Micronecta sedula) 155
o &R 0] (Gerris latiabdominis) 9 1 1 91
ofj Al A=A 0] (Hydrometra procera) 2
1M E 2= 0] (Microvelia douglasi) 7 5 2 2 32
EA}2} (Muljarus japonicus) 5 1 17 46
Alo}A 4] (Ranatra chinensis) 6
A tolv] (Laccotrephes japonensis) 3
ol7u) Az H o] (B.W 9 87 229 29 239 718 6,265
A 2] & o] (Tucifiskdae) 16 23 570
L Adk7 W 2] (Whitmania edentula) 2 1 1 2 11
W7 2] (Whitmania pigra) 2 2
=72 (Erpobdella lineata) 1 9 9 19 58 179
w27 a] (Erpobdellidae) 1 1 14
& AN 10,877 10,772 15,236 5,192 7,872 8,731 423,958
o) 13 18 15 23 27 25 66
Zofl 71 Q1= lTkaL e, A AR 919 0,692 ©] 1T,
B, Fo W mAXele] qApE B fAEE

FMEZS B CFHe| RAIE BM AR 187 0.659=A], A% 1t B+t FAHE 0.560%Tt 9.9% P. H =
S5 thelel 207 2 159] 20 A GAKE (Similarity) A LERST (Table 9). ol o}l o] Ajgo] 2 A)
matrix2 A4 (Table DHG0H, 1537) ZapaAe] G4 7lo] THE Adox] BE AN A4 (878 $AR:
L= 0.318~0,788 F919] Bt 0.542 o]t} o]t T2 A Spacial similarity) Bt} 5 XA o]F3ljoll ETFA] A
T2 B, AA] 29| oF 54%= 24 1] o]k T2 X 218 7154 (A7HA GAME: Periodical Similarity)o] T
MME ANET Qe Fo erEigich W B WP Brhe S Eale, oloh g vk B AT el
Sae) Wit ST} AP e T 20009 Be ok B AR A SRS HHE 4 gk Az B

o] 0.471 OI3o0], Bt FAES AH S Tz 20008 7] olele B0A ALt Wl AF Holo] mE 2JEy
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Table 2. Similarity index(C) matrix between each plot in paddy soil of mountain, plain field and urban area from 2009 to 2011.

\VA09 VA10 | VA11 | VH09 | VH10 | VH11 | PB09 | PB10 | PB11 | PG09 | PG10 | PG11 | UG09 | UG10 | UG11 | US09 | US10 | US11
VA09 0.706 | 0.622 | 0.621 | 0.567 | 0.566 | 0.640 | 0.431 | 0.640 | 0.318 | 0.426 | 0.383 | 0.372| 0.500 | 0.489 | 0.415 | 0.421 | 0.473
VA10 0.780 | 0.545 | 0.765 | 0.623 | 0.552 | 0.610 | 0.586 | 0.346 | 0.509 | 0.400 | 0.392 | 0.571 | 0.453 | 0.459 | 0.646 | 0.603
VAll 0.583 1 0.703 | 0.597 | 0.563 | 0.554 | 0.563 | 0.345 | 0.426 | 0.426 | 0.421 | 0.484 | 0.475 | 0.507 | 0.620 | 0.667
VH09 0.552 ] 0.588 | 0.625 | 0.490 | 0.583 | 0.333 | 0.400 | 0.356 | 0.390 | 0.478 | 0.419 | 0.510 | 0.436 | 0.528
VHI10 0.717 1 0.560 | 0.588 | 0.560 | 0.500 | 0.553 | 0.426 | 0.512 | 0.625 | 0.489 | 0.491 | 0.632 | 0.582
VHI11 0.605 | 0.636 | 0.651 | 0.486 | 0.600 | 0.600 | 0.556 | 0.537 | 0.526 | 0.565 | 0.520 | 0.625
PB09 0.634 | 0.550 | 0.412 | 0.595 | 0.541 | 0.485| 0.632 | 0.629 | 0.558 | 0.468 | 0.533
PB10 0.634 | 0.514 | 0.684 | 0.421 | 0.412 | 0.615 | 0.500 | 0.500 | 0.667 | 0.565
PB11 0.471 | 0.541 | 0.432 | 0.545 | 0.579 | 0.514 | 0.558 | 0.553 | 0.578
PG09 0.645 | 0.645 | 0.444 1 0.625 | 0.690 | 0.486 | 0.341 | 0.410
PG10 0.706 | 0.400 | 0.686 | 0.625 | 0.450 | 0.455 | 0.429
PG11 0.533 ] 0.629 | 0.750 | 0.550 | 0.364 | 0.524
UG09 0.645 | 0.571 | 0.667 | 0.450 | 0.526
UG10 0.788 | 0.585 | 0.533 | 0.558
UGl1 0.632 0429 | 0.550
US09 0.640 | 0.708
US10 0.731
US11
* VA: Anseong, VH: Hamyang, PB: Boeon, PG: Gimje, UG: Gunsan

US: Suwon, 09: 2009, 10: 2010, 11: 2011.

Table 3. The Analysis of mean similarity index according to
the periodical and topological characteristics with aquatic
insect collected from 2009 to 2011 at 6 regions.

Area mean of year mean of topography
Anseong 0.703

Hamyang 0.619

AVG 0.661 0.619
Boeun 0.606

Gimje 0.665

AVG 0.636 0.512
Gunsan 0.668

Suwon 0.693

AVG 0.681 0.548
Total AVG 0.659 0.560
o] zjo] Fofl 7]el | RO PrEc)

& LYy 2EXe 24 o 2o 245
of AE FrPHS HARE B ATANES Munw; A
ek FAOR S1A0) AN BT Ak, ol 3 Kool
A 3 A2 A 4%} Fuel) A2k dgeo] o)
2 27149l F50] ofsle] TUAE olBomA ThaEd]
TE =ole AW =EE i, 53] 2429 FEo] AR
she] aEROR £ 359 27152 39

T 3 o] Hste] oalA] thE Fo] o] 7HsshH 1o
e} e W FHEA R, FeEA 47t okl -
= QIQITh (Kim et al., 1999). #-5EA]5= Feto] wlabA
= ORI 9 FREAGLL A B2 S vt
L Ha7F 9low (Lee et al,, 2003), X7 AAAZA A
SA9 ] FAES A4S A4 Z3E Ut (Yoo et
al., 2012), = ATrolA|, ZAFNA 1878 & theRA
105572 245 4Pt Aab= Table 49} 2}, FHEA]
2> (Richness index: R)¢l R1& 1.28~3.87 HeQo] HH
2.278, R2= 0.09~0.32 W99 Hat 0175, THFER]S:
(Variety index: V)¢l VI-& 1.05~1.55 H$]o] B 1,243,
V2= 1.01~1.24 ¥%je] B 1.078, F-SE A4 (Evenness
index: E)¢] EI-& 0,02~0.14 H<|9] HF 0,067, E2=
0.03~0.08 H2lo] Bt 0,058, E3= 0.00~0.02 H<|<]
B 0,011, 4= 0.79~0.96 H9lo] B 0873, Es=
0.24~0.43 <)o) - 0,305,
index: D)2l DI 0,81~0,99 H<|o] HH 0,930 o]t
% chekg T 127 A EEO gk 187 3t 7] o]
A4 (Coefficient of variation: CV):= Table 5 oA H;
A (N, 70.0%) > FSE-E3 (54.9%) > d-SE-El
(49.6%) > FFE-R2 (40.5%) > 5= (S, 35.3%) ) TH=
—R1 (33.7%) > FSE-E2 (28.4%) > d=%-E5 (15.9%) )
CRFE—VI (111%) > dSE-E4 (6.3%) > TFFE-V2
(5.1%) > $-HE=-D1 (4.8%) <= 0|3t} o= & ufj A L5
o] F v AE T SAEAGFT AT W F7HA Aol
o oJst FFS 7 A Wil Alm )
AR 187 F ek T 127 A uE

LA =A% (Dominance

7t 6671



170 Species Diversity Analysis of the Aquatic Insect in Paddy Soil

Table 4. The analysis of 10 kinds of species diversity indices of aquatic insect collected from 2009 to 2011 at 6 regions.

odex | ——————— ANSeONg -------mmmmmmemmeme e Hamyang -------------------

2009 2010 2011 2009 2010 2011
R1 2.99 3.55 3.87 2.68 2.87 2.03
R2 0.24 0.21 0.17 0.18 0.19 0.10
V1 1.33 1.44 1.15 1.12 1.31 1.15
V2 1.10 1.13 1.04 1.03 1.09 1.05
El 0.08 0.10 0.04 0.04 0.08 0.04
E2 0.04 0.04 0.03 0.04 0.04 0.05
E3 0.01 0.01 0.00 0.00 0.01 0.01
E4 0.82 0.79 0.90 0.92 0.83 0.92
ES 0.29 0.30 0.26 0.26 0.30 0.34
D1 0.91 0.88 0.96 0.97 0.92 0.95
ndex | | Boeun -----------emeee- Gimje

2009 2010 2011 2009 2010 2011
R1 1.94 2.11 1.80 1.28 1.66 1.52
R2 0.15 0.19 0.10 0.09 0.14 0.09
\%! 1.08 1.32 1.10 1.08 1.33 1.30
V2 1.02 1.10 1.03 1.02 1.11 1.12
El 0.03 0.09 0.03 0.03 0.10 0.09
E2 0.05 0.06 0.05 0.08 0.08 0.08
E3 0.00 0.02 0.01 0.01 0.02 0.02
E4 0.94 0.83 0.94 0.94 0.83 0.86
E5 0.26 0.32 0.29 0.26 0.33 0.40
D1 0.98 0.91 0.97 0.98 0.90 0.89
mdex | Gunsan -----------------—- Suwon

2009 2010 2011 2009 2010 2011
R1 1.29 1.83 1.45 2.57 2.90 2.64
R2 0.12 0.17 0.12 0.32 0.30 0.27
\%! 1.05 1.30 1.17 1.22 1.35 1.55
V2 1.01 1.09 1.06 1.06 1.11 1.24
El 0.02 0.09 0.06 0.06 0.09 0.14
E2 0.08 0.07 0.08 0.05 0.05 0.06
E3 0.00 0.02 0.01 0.01 0.01 0.02
E4 0.96 0.84 0.90 0.87 0.82 0.80
ES5 0.24 0.29 0.33 0.27 0.32 0.43
D1 0.99 0.92 0.95 0.95 0.90 0.81

*R1: Richness index of Margalef, R2: Richness index of Menhinick, V1: Variety index of Shannon and Weaver, V2:

Variety index of Simpson, El: Evenness index of Pielou,

E2:

Evenness index of Sheldon,

E4: Evenness index of Hill, ES5: Evenness index modified E4, D1: Dominance index of Simpson.

25} (C; = 66) of thgh s TA (=43 Correlation
matrix (Table 6)2 YERJ O, & 667] Z¢= 337 =
o] A7t BAASE Fo e TS B

471 127] A& F 10709 Apas B A = (N F
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Table 5. Coefficient of variation (CV) for the index based on
18 plots.

index Average :;:?i?;i CV (%)
R1 2.28 0.768 33.7
R2 0.17 0.071 40.5
Vi 1.24 0.139 11.1
V2 1.08 0.055 5.1
El 0.07 0.034 49.6
E2 0.06 0.017 28.4
E3 0.01 0.006 54.9
E4 0.87 0.055 6.3
E5 0.31 0.049 15.9
DI 0.93 0.045 4.8

*R1: Richness index of Margalef, R2: Richness index of
Menhinick, V1:
V2: Variety index of Simpson, El:
Pielou, E2: Evenness index of Sheldon, E3: Evenness
index of Heip, E4: Evenness index of Hill, E5: Evenness

Variety index of Shannon and Weaver,
Evenness index of

index modified E4, D1: Dominance index of Simpson.
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ZHA] (2.999) > E/\IXIOE‘(Z 115) » ﬁo]ﬁxl (1.717) <012
TRFERG (VD)= ZAIRAY (1.275) > 47HA] (1.250) >
Fox| (1.202) <=olflon, HEEAG (E2)= HoRA]
(0.067) > ZEAIAS (0.066) » JZFA] (0.040) =o]Lt. gk
SHAEAS D)+ EAIAS (0.918) < I7HA] (0.932) <

BOFA] (0.939) =olSith. F HFIE Bl Slof FH

FEL

Table 6. Correlation matrix of the correlation coefficient(R) between the indices.

N S R1 R2 V1 V2 El E2 E3 E4 E5 D1
N 0.48%* ns -0.48* ns ns ns ns ns ns ns ns
S 0.98%* ns ns ns ns -0.92%* ns ns ns ns
R1 0.63* ns ns ns -0.90%* ns -0.49% ns ns
R2 0.57* 0.48%* 0.49%* ns ns -0.61** ns -0.48*
V1 0.97*% | 0.98%* ns 0.83%* | -0.97*%* | 0.68** | -0.98**
V2 0.96** ns 0.86%* | -0.87** | 0.81** | -1.00%*
El ns 0.93%% | -0.95%* | 0.73** | -0.97**
E2 ns ns ns ns
E3 -0.78** | 0.78%* | -0.87**
E4 -0.54* 0.90%**
ES -0.80**

*N: Frequency, S: The number of species, R1: Richness index of Margalef, R2: Richness index of Menhinick, V1:

Variety

index of Shannon and Weaver, V2: Variety index of Simpson, E1: Evenness index of Pielou, E2: Evenness index of Sheldon,

E3: Evenness index of Heip, E4: Evenness index of Hill, E5: Evenness index modified E4, D1: Dominance index of Simpson.

Table 7. Species diversity indices* of aquatic insect in paddy soil according to different topographies.

T Mountain area Plain field -------- - Urban area --------
index Anseong Hamyang AVG Boeun Gimje AVG Gunsan  Suwon AVG
Frequent (N) 38.781 33.082 35932 23413 26483 24948  12.295 7.265 9.780
Number of species (S) 373 27.0 322 20.3 16.0 18.2 15.3 25.0 20.2
Richness index (R1) 3.47 2.53 2.999 1.95 1.49 1.717  1.53 271 2.115
Variety index (V1) 1.31 1.19 1.251 1.17 1.24 1.202  1.18 1.37 1.275
Evenness index (E2) 0.036 0.045 0.040 0.057 0.077 0.067 0.077 0.055 0.066
Dominance index (D1) 0918 0.946 0.932 0.953 0.925 0.939 0.951 0.885 0.918

* mean value of 3 years.
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