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Characteristics of Odonata Communities Based on Habitat Types of Superb Biotope

in Wonju City, Korea'
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ABSTRACT

This study was conducted to analyze the characteristics of odonata communities as habitat types in Wonju
City, Korea. The 33 plots were installed at 4 types of biotope like abandoned paddy fields, natural type reservoir,
natural type river and forest valley in Wonju city. From the survey, the 9 family and 38 species were identified.
As the result of comparative investigation of the species composition of each habitat through TWINSPAN
analyzing, the difference of species composition was definite in abandoned paddy field, natural type reservoir
and forest valley, however, it was uncertain in natural type river. The dominant species and the subdominant
species of each habitat were mainly Sympetrum frequens and Sympetrum infuscatum but the distributions of
Paracercion hieroglyphicum, Epophthalmia elegans, and Anax parthenope julius were different as haibtat
types. The order of the index of species diversity was not different between abandoned paddy fiedls, natural type
reservoir and natural type river, but forest valley was low. The abandoned paddy field was shown the most
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diverse spawning type of odonata, it is considered that hydrophyten play an important role in the abundant of

odonata since the sorts of odonata spawning in plants are majority. As the result of analyzing interspecies

relationship,

Crocothemis servilia mariannae and Orthetrum albistylum, Crocothemis servilia

mariannae-Platycnemis phyllopoda, Lyriothemis pachygastra-Sympetrum parvulum are shown the positive

correlation, however, they have a difference in preferred habitat between high correlation species.

KEY WORDS: ABANDONED PADDY FIELDS, NATURAL STREAM, TWINSPAN, SPECIES COMPOSITION,
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Table 1. Study plots of each habitat type

Habitat type Survey location No. of sites
*Gyohang-ri, Socho-myeon 1, 2
Abandoned paddy field *Geumchang-ri, Sillim-myeon 3,4
Wetlands *Maeji-ri, Heungeop-m}./.eon . 5
*Heungeop-myeon maeji reservoirs 6, 7, 8
Close-to nature reservoirs *Gwirae-myeon unnam reservoirs 9, 10, 11
*Buron-myeon songok reservoirs 12, 13
*Norim-ri, Buron-myeon~Daedun-ri, Munmak-eup seomgang(River) 14, 15, 16
Rivers Natural rivers *Geumdae-ri, Panbu-myeon wonjucheon(Stream) 17, 18, 19, 20
*Dan-gang-ri, Buron-myeon namhangang(River) 21, 22, 23
*Socho-myeon guryongsa(Temple) valley 24, 25, 26
Mountain valley *Hwangdun-ri, Sillim-myeon gamaksan(Mt.) valley 27, 28, 29, 30
*Gwirae-myeon cheoneunsa(Temple) valley 31, 32, 33
on, A7 357, S, Al oR FRetAlT. & drilE 2. ZARRY W
A, o, AAE Y S vleEsS AR AR 24
48 zASIGOH, $A2) Aes Ae] A4A EA 2AHE 337) 24472 GO R 20109 69, 89, 109
A BE&0 A ALAE YRt of 27y 1514 % 33]o] 2A AAstith. 2Abs W4
AAA AR-REE A YA EA4E aesto] = AN e REgA, AdE A, Adstd, A
(Oppel, 2005a; Oppel, 2005b) 47|, 314, ALgA o2 AGE dAd2 2 100m(20m*5m) o] AL of Al 46k
stk SAE =ARE st 20 BeaAe sos AR B3 AASES 1S5k ZARE Setolut Aot
T e fote o 2 A4y Xi—rxl 3}‘%‘12 ; B(8x40)y& Bgastglon A4 FHol HA o A=
S QA ol 9T A%, B, AR, AAR  TFHAE Hem)g olgeto] AY F FASALE A
- A9 ’EH FEA A, A A, A °A} Ao 2 AR o] Bgo] Eitsto] Fo] F55H AIZH(Schmidt,
St B=4R, AAY A$£A], AFAsHH, A A Zolck 1985; Samways and Steytler, 1996)21 10A]5-E 16A]7}%]
EATE 51074 ARSI BesAs S, A9 e o] AT F 5L Jung2007), Lee(2001)2

& A 44 87H , AHASHA 1074, AFE A OAE XA} 12 st on, ¥y-2 Jung(2007)E wsttt.
TR ko] 2 33709 RALE Hx] stglct. Ak A AA ‘?T'&]Hj %_”él 42 YolE7] fIste 4719
AMAA 589 Curtis and McIntosh(1951) BH 0. &2 Art)9-
Logend HA(LP.: importance percentage)S £4] 5} %1, Shannon
@ Ssurvey Plot 9] Zr}oF & A 4>(Shannon and Weaver, 1949)9} « A =(I"),
$AED) 5 TS AEctd o, A f34
T 24 Aol T4 *Wﬂ“&ﬁﬂé A & 24 Abole
ARRE Fotol Solstglon, FHERE AUSHAE
7 Eﬂ-,—i Hill(1979)¢] TWINSPAN(TWo-way INdicator
SPecies ANalysis)2 o]-23}ith thFA A 49 HAA &
F4 Aol2 BAHLE AR AT BARAT F7H
A B AL SPSS 21.0(SPSS Inc.)E o] 8319t}
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Figure 1. The location of survey site
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Table 2. Status of dragonfly appearance
Family name Commona name Scientific name No. of individuals
June August  October  Total
. HELEAA T Calopteryx atrata 3 115 3 121
Calopterygidac 44 Calopteryx japonica 47 16 - 63
SHSAZAE Paracercion calamorum 227 114 1 342
SEAZAE Paracercion hieroglyphicum 8 9 - 17
Agrionida i%*,j_‘ ZF21E Paracercion v-nigrum 53 30 - 83
A7 AL Coenagrion johanssoni 40 i . 40
ofAJ o} 2} 2 Ischnura asiatica 5 40 53 98
SrrolAlof A e Ischnura elegans - - 5 5
7t AR Indolestes peregrinus 3 - - 3
Lestidae A A2 A} Lestes temporalis - 1 2 3
2 AR Sympecma paedisca - 2 9 11
Platycnemididae HF-&- A 27} Platycnemis phyllopoda 70 36 - 106
Futol g3t 2t 2 Aeshna crenata - 2 - 2
Aeshnidae HZo2k71 g Anax nigrofasciatus 1 - - 1
A2 A2 Anax parthenope julius 3 13 7 23
nfo}7]| & 22} g Anisogomphus maacki - 10 - 10
A &HARE Davidius lunatus 6 - - 6
Gomphidae 7A| 28 222 Trigomphus citimus 6 - - 6
=l = R ) Lamelligomphus ringens - 1 - 1
o g A4t Sieboldius albardae 2 - - 2
Cordulegastridae AT Anotogaster sieboldii - 2 - 2
Corduliidae ARZF2}E] Epophthalmia elegans 2 11 - 13
ul 2] & A} 2] Lyriothemis pachygastra 46 - - 46
LA Orthetrum albistylum 26 96 - 122
xR Orthetrum melania - 19 - 19
a2Z7kE Crocothemis servilia mariannae 5 27 1 33
RS Deielia phaon - 1 . 1
AR S R Sympetrum baccha - 1 - 1
oA EE37 Sympetrum darwinianum - 2 - 2
Libelludidae A f}- ‘;]%‘—”X}E] Sympetrum eroticum - 60 36 96
nEE27E Sympetrum frequens 43 592 498 1,133
PARSEAW A=) Sympetrum infuscatum 5 265 275 545
off 7] &AL 2] Sympetrum parvulum - 20 45 65
g E&EAte Sympetrum pedemontanum elatum - 23 8 31
SAFHAE Sympetrum risi - - 1 1
O &E&37 Sympetrum striolatum - 5 3 8
L 2ts 2] At Pseudothemis zonata 1 2 . 3
A Pantala flavescens - 5 1 6
Total No. of individuals 602 1,520 948 3,070
No. of species 21 29 16 38
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< F 2 Aol Hol £F
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\ 33 Plots \

Calopteryx atrata 1(-)
Paracercion calamorum 1(-)

Calopteryx japonica 1(+)

| |

Sympetrum parvulum 1(-)
Coenagrion johanssoni 1(-)
Sympetrum eroticum 1(-)
Orthetrum albistylum 1(-)
Calopteryx japonica 1(-)

| |

6, 7,8, 9, 10, 11,
12, 13, 14, 16, 21 15, 19, 20, 22, 23

24, 25, 26, 27, 28,
1,2,3,4,5 17, 18 29, 30, 31, 32, 33

Community [ Community II

Community I Community IV

Figure 2. Classification result of odonata community by TWINSPAN
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AT, AL B ARY AR S 4 DRFEAAS ASA LAFA ok Aol
% % 24 Bt oo F £& 194@ 27 12 54887 4
SHe FAE T WA AAMel GAHAE S SAA 7%z SAsEon, 24 15 ALEAAt
w85 A2 FAE UolA AAZ AR el A AHSEAIP) 1L0%2 ML L SHES B, 7
971 A7 Shei(Choi, 1981). AdatHel ALE AU A A W FHAIZHALWP. 8.0%), 21 Wiz FHo)
47, BgAoh & 240 FHH] etk od T & AL, 6.6%), SAYEIALL. 6.1%), B Ae]
He Adstiol 2o 580] Qi 23 AAHE ol B (LP. 59%)9 ATSAA} Eeket.
A

of tehbrlo] HaA o] Aalshi FAbeleh 4
o HAsHE Fate] A4o] BE el el Aoz
BorEth B 8 1% 498 Holk 2o /)
S ARA G0l FH Ao Bhe] A4st

A §Folut gol | Heleh F3k5 Aoo A4
Solut f4A ol AT AR Q7le] HE
a3t}

D22} AERRE L 47 MAH GEoA &

JolAL ol BAE WEClE wHE Fuol A
o} 2A XG0 o]Est= A3F(Jung, 2007)T} 73t o]
98 A7) o walt A% 54 el
gAe, A 5L

A = AAE AeAY A ot
A3skal 9o ¥ ﬁi MA A Aol & Hol7| &

sheint.

Table 3. Importance value (%) of odonata species as each habitat type

. Abandoned Close-to nature Natural Mountain
Common name Scientific name . .
paddy field reservoirs rivers valley
== PA] Sympetrum frequens 24.1 16.8 18.5 38.7
PARSEAPARE] Sympetrum infuscatum 9.8 18.1 10.0 17.8
212 Orthetrum albistylum 7.2 6.4 5.2 5.7
FAuto] &4 g Sympetrum eroticum 8.1 4.7 4.6 5.7
Exl X Sympetrum pedemontanum elatum 4.8 3.4 3.8 6.9
SH2AZAE Paracercion calamorum - 7.0 11.6 -
of 7] &3 A 2 Sympetrum parvulum 8.4 2.6 - 43
ofAJ o} A Xt} 2] Ischnura asiatica 3.1 6.3 4.4 -
&A1) Platycnemis phyllopoda 3.1 4.6 5.4 -
g &E52 Sympetrum striolatum - 2.7 2.7 4.6
7HEAZALE Indolestes peregrinus 3.1 2.6 - 43
A 222 Crocothemis servilia mariannae 3.1 3.5 3.3 -
AL EHATE Calopteryx atrata - 2.8 5.6 -
ul} 2] ] 222 Lyriothemis pachygastra 4.7 - 2.3 -
E3AE Calopteryx japonica 3.2 - 3.5 -
93 Orthetrum melania 35 - - 3.0
2o A7} Sympecma paedisca 2.5 - - 3.3
ulo}7] = H A} g Anisogomphus maacki - 1.7 - 37
A7FALE Anax parthenope - 3.1 1.9 -
A %A Coenagrion johanssoni 4.4 - - -
ARZF2LE] Epophthalmia elegans - 2.5 1.9 -
SEALAE Paracercion hieroglyphicum - 1.7 2.3 -
FAA Paracercion v-nigrum - - 3.8 -
Euof A o} Al &2} Ischnura elegans - 1.7 1.9 -
7| et others 6.9 7.6 7.3 2.0
Total 100.0 100.0 100.0 100.0
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Table 4. Shannon's diversity index of each habitat types
. H' I D .
Habitat type (Shannon) (evenness) (dominance) Himax
Abandoned paddy field 0.8836 0.6683 0.3317 1.3222
Close-to nature reservoirs 0.8326 0.6511 0.3489 1.2788
Natural rivers 0.8700 0.6580 0.3420 1.3222
Mountain valley 0.5127 0.5127 0.4873 1.0000
Atk A= FUHFEA L i7A 2 SegAl-AHd o Bty itetels ol AdjA oz gol HegAld Asst
HAAY AGALYAS olslon AFAPEA & SAYER AEH L2 AT JFE D fom 2
T FeaAlet Adstdo] st 4 AAA Atk At A= AEHRAEE AstaL A
g gt 23 FudEAee SeaAl Z}"%WOI Abgtelhs 2 =dSHA Yot AR dFE fAEE
AAE AeAu A AT vlste] Al R w8 A oA AR o] A th= AHA0]FF A& (Jung, 2007)
g 4 99l $os FEAGn T 4 Yok AAHAY 4AY A%
AAA @ FUdEAY 2ol FAH ez 4F Ao A BHlE A ftE AEAsn Beittts
3171 Siste] BAEA W ASAAS ANSATE A A She FRER sHolt ALK AN, B £US B8
o FUSEASMH)G HAFHEEAS(Hmax)= A4 gk AbgkS sholtt.
7 439 23 240](p<0.000)7} 9 Belat At A g A, AL AL A4 NS
SAREY HFe=gA, AAF AeA, Adstd Y] FHYgE AsAll dststes 501 Bol Uetd=d, o= sA4E
Aot A FAFEA e AT Zol7t gy A 2T A LA EA] g ﬂA oAl AlEAtst Fof At
AL oA AR T ol X}OIE Aslek HEASE  (Kim e al, 2009) ZEGAd AGIA, 49T A4
FdHes FugdAe7 Hil 238 FrEHEHEE s 2AE FA A9 Bf-oll= A=Al *PEPOL_ Tt

A A, A el HA 7t ”XPFJ E}Om HAo &

¢ & o] Hrt= A (Clausnitzer, 2003; Orr, 2004; Paulson,
2002; Rowe, 2004)e4] & % 9150] Zake] A 4o 9ol
PO

4) MAIH 93 M Q¥

BlaAE GARARAT AAEH] 10%5 2],
A4 A ofo] 2L go|o WELRFete] B A9
o Bugeono] A4 Mol AW Foldlch A
e AYYE AZoR B T o3 ofFAT, o
A9 o] SA71% gk Ashe Al § =
£ Ao gaE SAEe] BED glon, §479
3 AR oo] EAST Ytk AAY ALAL By
Mo & B Aooz 5e8s Hug 95 24T

2igAo] FHUSHE A ARg R BY, AR

Table 5. Status for oviposition of habitat types

gorye o 4 A

& ABUAE Sotuy] Sloto] BHRAL

AR A3k, R} o7 B,
s 28, YA 28 3
nEgAee AL foHE

()()()()I:H_r]oﬂ/\—] R%AO] 92002 = AEL Hoyon,

22} e] o upoAl % ]—E]E FY=E 0.000%H 2] of A
%ko] 08152 ES_ /\étﬂ E‘ﬁ‘:} HHX]H]X]'X]‘FJQI— OH
AEaiesl A% %5 00008 Rgto

0.58602 && Ayze By
aeAeE 28 1A AT 23 M(E=5

Oviposition types g%zl;d(?;i Clorsee;::\];?:ure Natural rivers ~ Mountain valley Total
In the air 9.5 16.7 13.0 8.7 13.2

Into stems 42.9 16.7 39.1 39.1 42.1

On mud 14.3 25.0 8.7 13.0 7.9
Hitting water 28.6 41.7 39.1 39.1 342

In mud during flying 4.8 0.0 0.0 0.0 2.6
Total 100.0 100.0 100.0 100.0 100.0




216 AAA - A - leHgh - o el St A E sk e A] 27(2) 2013
307 ° 407
307
201
20
107 °
Dm 3 : H 1 15 Dm > 3 E 1 5 GD H 10 5
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Figure 3. Correlation between the appearance of a dragonfly species
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