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The Characteristics of Odonata Community According to Age and Size of Pond’
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ABSTRACT
15 artificial ponds in Seoul have been examined to find out the characteristics of Odonata community
according to age and size of pond. We found 6 Families 36 Species of Odonata community, and Libellulidae
was the most frequent and 19 Species were observed among Libellulidae. Considering relative importance with
frequency of appearance and density, Ischnura asiatica and Orthetrum albistylum was the most frequent. Also,
16 Species including Lestes temporaris, Sympetrum parvulum, and Anax nigrofasciatus were relatively rare.

The result of dominant species tells that Ischnura asiatica in 1 ~ 3 year old ponds, Pantala flavescens-Orthetrum

albistylum-Crocothemis servilia mariannae in order of mention in 4 ~ 6 year old ponds, Platycnemis
phyllopoda-Ischnura asiatica in order of mention in 10 or more year old ponds are the dominant species. Species

diversity index regarding age of pond has been researched, and species diversity index in 10 year old pond was

higher than that of in 1 ~ 3 year old pond. Having done the analysis of variance for types of spawn, there are
many species Endophytic egg-layers and pasting in mud or sand in 10 year old artificial ponds. The wider ponds
get, the higher species diversity index gets. And, we suggest that desirable size for making artificial ponds to
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increase the species diversity index of Odonata is 100~300m’.
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Table 1. Location and summary of survey site

Years Site Location Ar?a
()
1 = World cup park(lyear) 11.8
2 = World cup park(2year) 112.9
1~3 3 = World cup park(2years) 41.4
year 4 » World cup park(2years) 14.4
5 = World cup park(3years) 1.2
6 = World cup park(3years) 2.9
7 = Namsan urban natural park 62.0
4~6 8 » Neoul park wetland 1 301.0
year 9 = Neoul park wetland 2 1299.0
10 = Neoul park wetland 3 63.0
11 = Dunchon-dong ELCA 624.0
over 12+ Bangi-dong ELCA 5188.0
10 13 = Jingwan-dong ELCA 285.0
year 14« Yongsan park 254.0
15 = Umyeonsan ecological park 2111.0

*) ELCA: Ecological landscape conservation area
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Figure 1. The location map of survey site
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Table 2. Species of Odonata according to Oviposition Type in Korea

Oviposition Type

Staple Species

Endophytic egg-layers(Enel)

Zygoptera AZHA} 2| oM, Aeshnidae 97A¢2] 2}

Hitting water(HW)

Gmphidae 2 %2}2]3, Libellulidae %7} 3}

Dropping in the air(DA)

Davidius lunatus 222 2}g
Sympetrum lnfuscatum ARt
S. baccha A7l =27}

S. risi S22}

S. darwinianum | 2Z7%A}g

Exophytic Dropping on leaves or rock(DL) Some of Gmphidae Z¥3r#}e]} g5
egg-layers Polycanthagyna melanictera 35 %7242
(Exel) Anaciaeschna martni =7 ¥ % 7F 2} 2]

Inserting ovipositor in mud or
sand(IM)

Gynacantha japonica %3] 2] %5212
Anotogaster sieboldii 7472
Chlorogomphus brunneus = 5~2] % A} 2

Pasting in mud or sand(PM)

Sympetrum eroticum 77 B} o] & 32} 2]
S. parvulum °N 7] &322
S. pedemontanum elatum ‘& 7\ ™) &2} 2]
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Table 3. Result of Odonata community appearance in this survey site

Common name Scientific name Site oT

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
H2 =32 Calopteryx atrata 1 Enel
e AR A ] Mortonagrion selenion 1 2 Enel
SH2AA Paracercion calamorum 4 31 16 7 7 14 Enel
SEAHAE Paracercion hieroglyphicum 11 Enel
AR Paracercion v-nigrum 1 6 Enel
S Z A2} Paracercion sieboldii 1 1 Enel
A2 Coenagrion johansson 34 30 8  Enel
oAl b AL 2 Ischnura asiatica 259 7 2 2 7 1 1 53 32 2 4 7 Enel
Balolrot AR Ischnura elegans 4 1 1 3 5 9 1  Enel
LA Ceriagrion melanurum 1 50 1 Enel
7t Indolestes peregrinus 1 Enel
= RS Lestes japonicus 3 19 Enel
A2 Lestes temporaris 3 16 Enel
HF2AZA Sympecma paedisca 1 Enel
T2 A Platycnemis phyllopoda 2 26 6 29  Enel
HE 4} Anax nigrofasciatus 1 1 1 Enel
7R Anax parthenope 2 2 2 4 1 1 Enel
Yo ZAtg Libellula quadrimaculata 2 HW
Hf} 2] | 22} Lyriothemis pachygastra 1 8 1 5 12 1 HW
W2z} Orthetrum albistylum 35 12 5 3 1 11 8 27 45 5 5 2  HW
2242 Orthetrum lineostigma 4 HW
U Orthetrum melania 1 3 12 4 HW
NP ARE] Crocothemis servilia mariannae 2 2 7 1 1 11 2 6 44 7 3 2 HW
A2 A Sympetrum baccha 1 1 HW
S R= e RN Sympetrum darwinianum 1 DA
FAuto|2 ] Sympetrum eroticum 4 5 2 10 14 9 5 PM
NEZ2AA Sympetrum frequens 10 5 3 43 8 3 2 14 HW
A& A Sympetrum infuscatum 1 6 3 14 1 4 4 3 DA
=72 Sympetrum kunckeli 1 11 2 8 HW
o 7] 7kt ] Sympetrum parvulum 4 3 1 PM
Exl e Sympetrum pedemontanum elatum 1 1 1 3  PM
AR Sympetrum risi 2 1 1 4 2 1 2 DA
[SIR== AR Sympetrum striolatum 1 HW
U= e A ) Pseudothemis zonata 11 Enel
L] 7} Rhyothemis fuliginosa 2 2 HW
H AR A} Pantala flavescens 15 5 10 1 5 50 34 10 HW

Species 6 12 8 5 3 6 6 12 10 10 23 16 13 11 13

Total Number 24 66 47 18 7 12 19 113 24 138 363 136 70 47 89

O.T : Oviposition type
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Table 4. Standardization of Importance value in this survey about Odonata community
Standardization Scientific nme (Common name)
value
8~10 Ischnura asiatica(O} A YA 2 AE2]), Orthetrum albistylum(BA2]), Pantala flavescens(E1 A3 AF2])
6~8 Crocothemis servilia mariannae(3L 3= A2]), Sympetrum frequens(1LFZ7FAFE])
46 Paracercion calamorum(5 72 "E]@'X]-ljt]), Sympetrum infuscatum(71 5 ZA2]), Sympetrum eroticum(57
gro|Z22}2]), Coenagrion johansson(ZA 7 2}2])
Platycnemis phyllopoda(%W-&AFA8]), Ischnura elegans(EWoLA| o} A ZALE]), Ceriagrion melanurum(-
2~4 AFAE]), Sympetrum risi(E 75 HAE]), Lyriothemis pachygastra(¥) X & & AFE]), Anax parthenope($
ZA), Sympetrum kunckeli(8 B=2Z3 A 2]), Orthetrum melania(ZB7ALE])
Lestes japonicus(Z3AZA2), Sympetrum pedemontanum elatum('d 7\ W Z 721 2]), Lestes temporaris(23 A%
A2)), Sympetrum parvulum(o 71 &AL 2]), Anax nigrofasciatus(B &2 2]), Paracercion v-nigrum($}
AZRL2]), Rhyothemis fuliginosa(L}yB| A 2]), Paracercion hieroglyphicum(s2%27A2]), Pseudothemis
0~2 zonata(*= 3 2| & A+2]), Mortonagrion selenion(35MAFAE]), Paracercion sieboldii(%5 A& AE]),

Sympetrum baccha(At 705 A2]), Orthetrum lineostigma(ZZ& QA E)), Libellula quadrimaculata(’€] 3
Z2XA8]), Calopteryx

gho|&21e]), Sympecma paedisca(E-2A %k
atrata(A2EZA2]), Sympetrum striolatum(H S

Z2]), Sympetrum darwinianum(9 S
S22, Indolestes peregrinus(7} =%}

Table 5. Importance value of Odonata community

years Importance value years Importance value
Scientific name 1-3 46 over 10 | Scientific name 1~3 4~6 over 10
Ischnura asiatica 25.9 3.1 13.9 Anax parthenope 2.3 0.7 0.9
Orthetrum albistylum 16.7 15.6 8.1 Paracercion hieroglyphicum - 3.7 -
Pantala flavescens 20.7 17.0 6.2 Pseudothemis zonata - - 1.6
Sympetrum frequens 8.6 15.6 3.8 Sympetrum parvulum - 1.4 0.6
Crocothemis servilia mariannae 7.5 6.5 7.9 Paracercion v-nigrum - 2.4 -
Paracercion calamorum - 11.9 6.2 Sympetrum pedemontanum elatum - 0.3 0.7
Coenagrion johansson - - 10.2 Rhyothemis fuliginosa - 1.4 -
Platycnemis phyllopoda - - 8.9 Orthetrum lineostigma - - 0.6
Ceriagrion melanurum - 0.3 7.2 Mortonagrion selenion 0.6 - 0.3
Sympetrum eroticum 2.3 2.4 5.4 Anax nigrofasciatus 0.6 - 0.3
Sympetrum infuscatum 4.0 6.1 2.0 Paracercion sieboldii - 0.3 0.1
Lyriothemis pachygastra 0.6 3.1 2.6 Libellula quadrimaculata - - 0.3
Sympetrum kunckeli 0.6 4.4 1.1 Sympetrum baccha - - 0.3
Lestes japonicus - 1.0 2.7 Sympecma paedisca - 0.3 -
Orthetrum melania 0.6 1.0 2.3 Calopteryx atrata - - 0.1
Ischnura elegans 2.9 1.4 2.1 Indolestes peregrinus - - 0.1
Lestes temporaris - - 2.7 Sympetrum darwinianum 0.6 - -
Sympetrum risi 5.7 - 0.6 Sympetrum striolatum - - 0.1
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Mol He4E wolaly] e A SAA ol W & opAgA O, FARA 102% FLARAL 89%
< A& 34t Folzt & 4 QUtK(Table 4). AR 8.1%, dL33FAkE] 7.9% <20l A th(Table 5).
3. ZMUEL0l 012 27 SX ?) BHEE A+ S8
33 Aole A Tl 9Fe vAe A2
) 2 54 % @A Aok e AAA e ol Owen, 1971;
-JX—/\;)] 15__/'\_01] tq_% :’L;}(:} ‘E‘/\é% f’:_!’o}iﬂ _(H.E_)H }_/\é Ej—f—% Clausnitzer, 200‘3, Cleary et (ll., 2(_)04, Hill and Hamer,
ENEE 9 o] 2004)0]ut A|ZFSA GO A S S Ho| v (Samways

.E(Lee, 2002) and Steytler, 1996), A A ¢ A2 F=FA, A 8},

g Sl A me F83 M E A=

T A AujEel E4S uasts Folgh o 4 gy, AHAN & Sewrle] IUAARIT 7P U (Kim
139 A3t MAsh= ke o £4% %OP*lOP“XPx}ﬂ et al, 2013). E3 A= H&(Samways and
2 AA HH 20 25.9%% o, EARR T 20.7%, WA Steytler, 1996), 2 o] QF(McGeoch & Samways, 1991;
7] 16.7%9] 20]9It}. 46 ARo| Aalat zhata o] © Stewart, 1993; Steytler & Samways, 1995) & 37 E49]
xg,zo A HA2] 17.0%21 BARAFa] 0 n w77}a o2l FTgA Aozt AgS EAE AR Aol&
o} 122 72+ 15.6%%1, S4AZA ] 11.9%, e & FHEof IS nA= g(Kadoya et _al., 2004)
1_%% 28] 6.5%, A=A 6.1%%Th 104 o]AF o159 o7 dEA oy F7t zfolof st At Hgtod= &
QNS B2 o) $AFS AR ALY 13.0%d opy = BT

2 ZAPA 2AE g wE ST Y Aol E Yot

Table 6. Various species diversity of survey site

Site H’(shannon) H’max J’(Evenness) D’(Dominance) Years

1 0.5353 0.7782 0.6880 0.3120

2 0.8706 1.0792 0.8068 0.1932

3 0.7880 0.9031 0.8726 0.1274 1-3 years
4 0.5987 0.6990 0.8565 0.1435

5 0.5546 0.6021 0.9212 0.0788

6 0.6876 0.7782 0.8836 0.1164

7 0.7421 0.7782 0.9536 0.0464

8 0.8511 1.0792 0.7886 02114 46 years
9 0.8785 1.0000 0.8785 0.1215

10 0.7438 1.0000 0.7438 0.2562

11 1.1186 1.3617 0.8215 0.1785

12 1.0057 1.2041 0.8352 0.1648

13 0.8304 1.1139 0.7455 0.2545 over 10years
14 0.8617 1.0414 0.8274 0.1726

15 0.8865 1.1139 0.7958 0.2042

Table 7. One-Way ANOVA results for the difference of species diversity by pond age

Sum of Square df Mean Square F P-Value
Between Groups .196 2 .098 7.208 .009
Within Groups .163 12 .014
Total .360 14

Table 8. Multiple comparisons of species diversity difference by pond age

Variables Mean Difference Std. Error Sig 95% Confidence Interval
(1-)) ' ' Lower Bound Upper Bound

1~3years 4~6years -.13141 .07533 229 -.3324 .0696
over 10years -26811* .07066 .007 -.4566 -.0796

1~3years 13141 .07533 229 -.0696 3324

4~6years

over 10years -.13671 .07828 229 -.3456 .0721

over 10years 1~3years 26811* .07066 .007 .0796 4566
4~6years 13671 .07828 229 -.0721 3456

*. Significance level 0.05(p<0.05)
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Table 9. Oviposition type of Odonata about survey site
Site Enel HW DA IM Years
Species  Number Species Number Species Number Species  Number
1 1 2 3 19 2 3 0 0
2 4 33 4 21 3 8 1 4
3 4 19 3 27 1 1 0 0 1-3 years
4 2 8 2 6 1 4 0 0
5 2 3 2 4 0 0 0 0
6 3 4 2 6 1 2 0 0
7 0 0 2 6 1 3 3 10
8 7 26 4 73 1 14 0 0 4-6 years
9 4 8 4 13 1 1 1 2
10 7 59 3 79 0 0 0 0
11 10 229 8 115 2 5 3 14
12 9 97 3 20 2 4 2 15
13 6 49 5 19 1 1 1 1 over 10years
14 6 25 3 9 1 4 1 9
15 7 61 2 16 2 4 2 8

Enel : Endophytic egg-layers, HW: Hitting water,
mud or sand

DA: Dropping in the air,

IM: Inserting ovipositor in
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Figure 2. The relationship between pond area and
species diversity index
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