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The Relationship between the Dragonfly Diversity and the Environmental Factors

in the Juam Wetland™
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ABSTRACT

This study surveyed the species and population of dragonflies in 20 study sites in the Junam wetland in May
and July 2015 to investigate the relationship between the dragonflies and the inhabited environment. We
measured the environmental factors such as the area of emergent plants, the area of floating and floating-leaved
plants, the area of water surface, the area of water plants, and the nearby land-use type and analyzed the
relationship to the dragonfly species, population, and diversity index. We found 757 dragonflies belonging to
21 species of 6 families. The area of floating and floating-leaved plants and the area of water surface affected
the species diversity. The area of floating and floating-leaved plants and the area of surface water, in particular,
showed the positive correlation with the species richness and the dominance value, respectively. The area of
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water surface showed the negative correlations with Shannon’s diversity index and evenness. Among the type

of surrounding land-uses, the dry fields and orchards showed significantly lower average species richness than

wetlands. Among the species, Cercion calamorum and Crocothemis servilia were positively correlated with

floating and floating-leaved plants. Cercion v-nigrum and Epophthalmia elegans were positively correlated

with the area of water surface, and Ischnura asiatica and Ceriagrion nipponicum were negatively correlated.

The recent uncontrolled proliferation of lotus colony in the Junam wetland is likely to affect greatly the species

composition of dragonflies which have a close relationship with plant species.

KEY WORDS : EMERGENT SPECIES, AREA OF WATER SURFACE, LAND-USE TYPE
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eje gAele] B4 oA Al B4 B S
Az H35tol(Wildermuth, 1994) Bhe 177} /%
tHOsborn and Samways, 1996; Kinvig and Samways,
2000; von Ellenrieder, 2000; Christofer, 2001; Kadoya et
al., 2004; Osborn, 2005). FA}e] S-S &Qto 7 zho|
fola A2 331, FAHo] 4]-%H(Clark and Samways,
1996) £2lof| oM = HA F& FEstAY MAl+E ot
ofgh o= Qlof Hlw A HApe] e A7t golgt Holrh
SEuEr Ak A dgte A AlSER(Yum,
2000; Yoon et al., 1996; Lee, 1985; Kim et al., 1985),
A2 A EAJ(Kim et al., 2006b; Kim et al., 1984; Ock
and Lee, 1981), RE Ao T3 AHKim et al., 2010,
Lee et al., 2008; Kim et al., 2006a)0]] %7382 Fil R3]0
gith. Aol BaThaEl mokdAle A4 Ay
(Kim et al., 2010)3} AA% Z2-H(Lee et al., 2008)0] T3+
A, AAA FRol we T SAKIm er al, 2013), A%
2 AEe Aol uhg el SA(Kim et al,
2014)7} 2o AEjA EAo] A77t HAE|E shck
WA A4 GRS T st a5 A= 9
F<4A(Clark and Samways, 1996), A5 AU (Kadoya

et al., 2004; Kim et al., 2014), A& = 7|(Kadoya et al.,
2004; Kim et al., 2014), =R A12-0] oFolL} o]-go] Fe
(Clark and Samways, 1996; Ubukata and Kurauchi, 2007),
a7} Hix= AEE A9, AF =5, 2 AUi(Steffen,
20052) 5ol AHA qlom sHd, FHol, 15, 75, U=
A Y= =2 TS e $8% 2Q0o13eS HRd
(Steffen, 2005b). Bulankova(1997)= #&}2] 9] & LAJ 0]
ArAlY, gk A9, e3Eet Eol 119 9l A9,
it WA 5 4709 Mgy 3ol whet F5ekA det
okl ®arsielet Egk At F 442 s = EA
o]-go| Wt 2fo]E K tHCraig et. al., 2008). FH
EAlolg 7L A, AR, &9, A7 A A,
THI A7 = Y 02 EFE G o H(Samways
and Steytler, 1996), Z22|e} Ao E2AQl Z[Hof| A]4]
Sk fAE] 27 FUHSA, dAE, AR Aol B
0] ok LA QltiReece and Nancy, 2009). =,
AR S FH e EA ) wel T4 ApolE Hof
T U= & Ak E3E FARE AAA] F HellA=
A Fuieh AAsE 3R Aolzh 7] wiol
(Wildermuth 1994; Wildermuth and Knapp, 1996) Z}A}-2]
FTAE BAwhY, wrh PAH AAX B4 sk
T Q& Aotk

AR o) FE A2 = A5A, oH, AR 5
7IRkEO = A Lolet & 4= 9l
T Ao A7 ApA] F FHFA(GFEAS
A, FHAFA] ZIDE o r SH3TE T
7o AL d5A= & d8fA 9lom, 3
A 279 AF AR EA Q] 7HA| = Q1Aut
o} spARh GAA o= EFekal Ak A
A= A fle Holth

oo & AFollM= FEEAE e R At
P A= FH S 5S4

.

3
o

e
re
Y
=
>
&
o,
o
o O foh O N ot o

N

¢

2 N
>
ot

2

El
;l? o
= e e

1>
=
S 12

>
1>
2

.
S
o
ki
_>‘~_14
of
L
2
o



68 AAA - o]

=g AEskel A 32(1) 2018

LRI
1. GFRUEX|

AFAA 2l T 7]
o, ASH A=A 2 delx)
Aol G52 Bol Felsjol WA HAGoL 19204
5918 SRS Slote] AP 2Asle] BRI 2L A4
A2 Wt oltk. AUA F-gof

o FHAHTIm), HAKS66m), TFAHA33m), WUAL
(300m) 5 W& A1 5747k GAE o] Gk FASA
o A WAL oF 898haol L, o] AFAE FHOE F
#}427](399ha), AFeA142](96ha) 7t 3k o 92|t
Qe 3 FA W AGe thitEe] FuhE 349l
o] $IX3ka glom, Ak, =, ¥ 50 Ex|olg Fe}
VR Gtk FHASAE FH0R EXolgRaE %
Abet AIAE 5, 2015)0) o5t ko] 28.5% 71y
Sem, A0 12.6%, AFE) 11.6%, A2
2] 6.0%, T 4.3%92] &0t

e |
o

2. ZANUE H EHE

FgAlo] MASHE Rateleh A4 BTe) BAS o
olw7] ¢jstel WAt 2UVY, WA FAEAS BAG
Ak A BAORE A4AE W, Be-RGAE W,
FANE wA, U W, EX089Y, TS 24
24 ANE wpgoR gake] 2T A4 Bl B
A, Ake] 7k A, W) S 2 ste) 1)
2 24390

S~
el
ol
=

e FE2AM TR (10mxSm)yS

Bgsigon BE 2A4TE T =X 849 el

o] 207 ZAMEE A tHFigure 1). 2AML = 91
+

AA s
AR 2= glof] ST SYFAT 6, 8§ = 40fof T
Stoick e 2R 7t ZAFFOA] oF 108 < Hls
A A8 e 2E AR Sl Hel S8 A
A2 71551900k B8 SetoR slsison, Hetel
Tol HA e TR AT 40cm)S o]-8-ske] A3
sto] BRI, £ BAL ABHC0NE Fusieon,
WHe lungQU0NE webN Adehelch EAb AlZlE
20159 59 13, 79 29% 23]of zdYsilon FH7}
B wio] Rl WS Alelslo] 2418 et 241
Al A 8] BEo] SRl @ 10A]5E 44] Ao]
(Dave, 2010)it}.
WA 2URAE dohws] fetol FEa4Eel thop

3t AxE Uely= ZE=9l Shannon®] FrhoFAl x4
(Pielou, 1975)& At&stlon, A=), SH=D)E +
skl 3 EAJS £451%It}. Shannon 9] FTHFE(H')
= Shannon and Weaver(1949)7} AAgF Ao & 3] At
o 7} Wo| o]8E1 glom FAFo] QAL oS
L A5 ool 7o AL o] g3slo] Falgrh o] ¢jof=
AAED), SAHAED)E 1Latgch
H =-3 (ni/N) log ni/N

H'max = log S
J' = H'/H'max
D =1-J

o17]4), pit= niN, N& 2 ZAK o] 2@ % 714
nits B 2A O] AT T £ AHE wsi,
St FA4FSolt

WA AY B F APNEL Be-RYAE A,

i

¥ A ol [ Z ~| Keymap

"'. Sannam re_s'é-rvoir (]

r.- g .
b2
: A\ 14 -
| 4 ..
L 1%
| 216
‘ . 5 r— ]
‘ “ : 417
g o .13
g § P "
| *
el 2F 20
o P | - \

Junam reservoir [ / \

10
®
o .91
3. Dongpan reservoir.
.8
L
N
K ——

*l‘ . g el
0 500 1000 1500 2000 g'.
— B
=i I s 2ol

Fig 1. The location of survey plot



A b o
SL _9.4
-
P#
xR
i

ft
N
)
ofo
ol e
ol a
lo
>
o
5
D
(i
e

c
| 'ID'
N

N 1%
ofi
o

NI
o 1 1
o 1o
ZJ_,’ —
H o),
° 4o
=

ftlo Xt
il A
RO
ofi
38
o
2
H
b
2
ox.
flo

o ol
3
N
N
2
O
i
i
)

f
it
rL_&

13 B2z )
A A4 A L]skal
(IBM SPSS Software) X271 v% slaslgom SOl
© 0052 7|20z 349}

> oofl 2 oox il E R

o

A B 7 ZAFER 0~60%2 TRt BiEg He
o Bf-HPAES 0~33%= 14#*—.%011 HJsfo] e
Hl &L 2EYtTable 1). AAET F4-F94ES =3

Table 1. Environmental characteristic of study sites

TSNS 10~80%2 tifetglon] nEuES
o] gl Kool 3E QA Pui5T g mio] o
gl Qs 2ATE Qolth A4AlE o FAFoR
A, Bol, &, o7 L5, UEAE Solglon] g
PalRRE Aol7le, AekE, nhg, A Tele] Fa
Hgelsich B2l 240 FH wAelg A

L r“’

on. i -ln: e o Kl

A2\ (g, ) 6714, A 47l = T4, AR R
37Tk
2, ®xt2| S

FusA) Axe ZEAFS 2R AT, 63 21%
ISTAe] BRI SISt e(Table 2). A 2l21e)
A7) 8502 P BSkL, AT 7%, B
ek FHAN 42 254 FHASIC FIR Lk
o} W AR Y e 247 124 S35k 2 ZARRA
Xz 4~11F0] Fdstglon, AAlee 13~8974A|7}
Sl A

P

Are'a(%) Area of |Canopy Dominant species
Site|Emergent Floating- Total Water | cover . Surround IAspect
plants ﬂoitljz?:ed (Hydrophyte) [surface(%s) (%) Emergent plants Floating - float-leaved plants | circumstance
1 40 10 50 0 10 |Phragmites communis  |Salvinia natans wetland | S-E
2 20 20 40 10 15 |Miscanthus sacchariflorus|Lemna perpusilla wetland S
3 15 33 48 2 10 |Zizania latifolia Hydrocharis dubia wetland | E-N
4 5 25 30 20 50  |Phragmites communis  |Salvinia natans rice paddy | N-W
5 55 0 55 5 0  |Oryza sativa - rice paddy| S
6 15 10 25 25 40  |Phragmites communis  |Lemna perpusilla rice paddy| N
7 50 0 50 0 DBypha orientalis - rice paddy | N-W
8 65 15 80 10 5 |Miscanthus sacchariflorus |Hydrilla verticillata rice paddy | N-E
9 60 20 80 10 0  |Bpha angustifolia Trapa japonica rice paddy | S-W
10 30 5 35 15 5 |Phragmites communis - dike N-W
11 40 5 45 5 15  |Phragmites communis - dike N-W
12 5 10 15 35 0 |Miscanthus sacchariflorus |Utricularia vulgaris var. japonica|  dike S-W
13 0 20 20 30 0 - Hydrilla verticillata dike S-w
14 45 3 48 2 10  |Leersia japonica - dry field E
15 48 0 48 2 0  |Leersia japonica - dry field E
16 30 0 30 20 0 |Zizania latifolia - orchard(kaki)| E-N
17 40 5 45 5 10 |Zizania latifolia - orchard(kaki)| E-N
18 0 10 10 40 50 - Spirodela polyrhiza orchard(kaki)| S-E
19 0 15 15 35 50 - - rice paddy| S
20 60 0 60 20 0 |Phragmites communis - rice paddy| S-E
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Table 2. The present condition of dragonflies, Junam wetland

. . No. of site
Family Scientific name 1 2 3 n 5 ; 7 3 9 10
Paracercion calamorum =72A2z}] 6 7 12 4 9 5
P. hieroglyphicum SZA%A}E 13
P. v-nigrum GAZAY 5 2 17 7 5 8 8 1 7
L. P. melanotum Z2=Z212A}g] 1
Coenagrionidac Ischnura asiatica ©FA OHAZFALE] 6 3 4 3 1 1 2 3
L. senegalensis EE0AoFAZIA}E] 3 6 2 1 1 1
Ceriagrion melanurum =T 7A}HE] 2 1 1
C. nipponicum QEZAZA}E] 2 3 10 7 5 4
Lestidae Lestes japonicus £33} g] 1
Platycnemididae |Platycnemis phyllopoda W&} g 4 2
. Anax parthenope FZFAg] 1 1 2 1
Acshnidac Aeschifophlebif longistigma 71 5L 473} 2] 1
. Epitheca marginata A2} 1 1 1 1
Corduliidae E[ljophthalmiagelegans AR} 1
Orthetrum albistylum W3R} 1 2 2 4 1 2 3 1 1 2
Crocothemis servilia mariannae 132 | 1 4 3 1 3 1
Deielia phaon UZIALE]E0] 1 2 3
Libellulidae  |Sympetrum baccha A753A}8]
S. infuscatum Z)F3A e 1
Rhyothemis fuliginosa Y874 g 4 1 2 2 1
Pantala flavescens T3 AE] 1 1 2
Total No. of species 10 | 11 10 8 5 6 4 8 9 10
No. of individuals 27 30 52 27 10 27 14 28 21 24
Family Scientific name TEEARERRY N;"S of 1s61te 7 T8 11920 Total
Paracercion calamorum 5-7-2A2A}2] 1 1 45
P. hieroglyphicum “5Z-3A}H) 1 2 1 6 23
P. v-nigrum 3R] 11 126 |19 | 13 | 15| 19 | 44 | 72 | 65 | 63 | 407
Coenagrionidae P. melanotum 22547218 1 1 8 | 10 | 21
Ischnura asiatica ©FX|oA7A}E] 2 1 2 |5 1 1 2 37
L senegalensis 3E-E0LAJoAIAA 2] 2 1| 5] 616 4]1]3 42
Ceriagrion melanrum =THA7ZA}2] 4
C. nipponicum AE-ZAZ A} 2 10 | 7 50
Lestidae Lestes japonicus Z3A%A}E] 1
Platycnemididae |Platycnemis phyllopoda *-&A% A1 6
. Anax parthenope 3R 1 1 7
Aeshnidae Aeschnophlebia longistigma 71559351412 1
. Epitheca marginata QA2 3AH] 1 1 1 7
Corduliidac Epophthalmia elegans AFA}E] 3 ]2 1 7
Orthetrum albistylum DFFA}E] 3 3 2 3 3 4 1 1 3 4 | 46
Crocothemis servilia mariannae 1157 A}2] 1 1 17
Deielia phaon D7A}E]&20] 1 3 3 2 1 16
Libellulidae  |Sympetrum baccha A7 573 A2 1 1
S. infuscatum Z-§HA] 1
Rhyothemis fuliginosa UH| 7412 1 1 1 13
Pantala flavescens VAL 1 5
Total No. of §pe?i§s 8 | 10| 6 9 6 8 6 4 7 5 21
No. of individuals 23 139 |27 |40 | 33|36 |56 | 75|89 | 79 | 757
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3. X2 Z&at MA 2HZnte| AatatA 2] Too] P F USSR S stk 1=
AEE FAe] Ao gk = Zo® BuEgoy
FEEA AAleh= XLX]'F/] ToF L SAAEY (Clark and Samways, 1996; Hidenori and Yohei, 2007)
A Gotry] §Jste], SAYAES A¢AET 25529 2 Aqods & Zols FAsHA Zokoith
AE, IE YEER %L—Em T AHEAE B4kl FUSAs 2T SRR 2 Wl wAlEkIL)
(Table 3; Figure 2; 3; 4; 5). 1% "|&E, HPAE, $A4 2] 2 2R as 2007L4 ol 4] YFo| <o
2 ARG T, TR, dAE S AT ALy Azkel Aoz AR 2009WEo|= A 2
A7 G= ACE syl dhdof| Rf-REAE2 & 1.4%9o1 2011 7.4%, 20143 18.0%, 20154 30.6%
Ape] F4eh O] AA(=0.543)F HlaL, = 2 37 2718k QtHKim er. al., 2015). ARdA 4L}
= %‘X}ﬂ TOHEFAA L} 29 A (=-0.487)Q1 AL ZobA 2 20159 @A 22 13.6%2} 0.7%2] AA7-eo]
2 2RIt # A E e S A get nE A 2 59 Hesla glo] Aal e Aoz oarEch o]t =y
AA(=-0.580)5 K31, SHEE oo AHaA (= FA9] AAE Mol ARl E AR 2 IS
0.580)& = ith n)3 Aoz ek
Ape] Mo e F= A48 SAYAEY ol TH BEx|o] oIy aFe] b Fu Al F
o229 FHe(Clark and Samways, 1996; Ubukata and kAR 40| m] A= RS FolEly| 98] -r/\-‘%%a‘; Al
Kurauchi, 2007), 4415 %=1} BQAE 0k, 584 Alatgieh ghe Zate] E45(F=0.269, d.f=5, p=0.923), 7}

& 9 %(Osborn and Samways, 1996) 5°] = A= & A5(F=1.661, df=5, p=0.209), ZT}FA|$(F=0.673,
g glom 2 Atois i 2 FY4E HAHo| At
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Table 3. The correlation between diversity index of dragonflies and environmental factors

Emergent Floating* Area of water Cano
Type plaris ﬂoat-leavedgplants Hydrophyte surface coveragep}r]atio
Pearson Correlation -.138 543" .100 -.186 -.098
No. of species Sig. (2-tailed) .563 013 .674 432 .682
N 20 20 20 20 20
Pearson Correlation -.325 110 -.291 .397 427
No. of population | Sig. (2-tailed) 162 .643 213 .083 .060
N 20 20 20 20 20
Pearson Correlation 155 410 .349 -487" -.186
Diversity index Sig. (2-tailed) 513 .072 131 .029 432
N 20 20 20 20 20
Pearson Correlation 310 207 420 -.580" -258
Evenness Sig. (2-tailed) .184 381 .065 .007 271
N 20 20 20 20 20
Pearson Correlation -310 -207 -420 580" 258
Dominance Sig. (2-tailed) .184 381 .065 007 271
N 20 20 20 20 20
X * 1 p<0.05, ** : p<0.01

df=5, p=0.651), A=} SAT(F=1.497, df=5, p~0.253)

o Y= FA "“’“’Ur T EXol813
K

o A B4

o 93 = Ak Ve A Ay, 1
EAol &0l -, = A9 200md Bt =
Fe 6.680130 00 AL 8.5F, SAIA G 10.3F0]
AL A 2 7.5F0130h 2 kA2 o A7l
iy 1%{% wARS] FAYE BRlshy] ffste] 24kl F

[e)
%th(Table 4). AA

a5 BAF BAAE BIskh

[¢)
BARRA RS HH(Table 5), FAbe] 24

A3} Levene 27
2] 0.095~0.223)2 p>0.05 o]o]A] Y]

e

E2]01893) 7+ 2|7} Q-S(F=4.016, d,f=3, p<0.026)<

golst 4= Il en, Al FohF A4,

e Aels #eld

© T EXo]3-RF ol FAIY Aol 2
Wk 9442 91(p=0.049) 7} 57 %
o] 1A ¥ qlT(Table 6) LM 2oL ol AE]%] okeirh.

A =(p=0.033)°]t

=, S

S GSITh AT A, Al B

Table 4. Test of Homogeneity of Variances

5= p<0.059]
8914

%, FH EXO1&FF ol SAAGH =olut i
EE} A FERETt w52 SRlekia, W ARl
ol 2 Aol Kol gl ofelt Az e
H*‘Xl Zwe] Exol B Ake] Ao e Fi
H|(Craig et. al., 2008; Samways and Steytler, 1996; Reece
and Nancy, 2009) ¥ Ao 4 4 Ejo|g-fFo| I}
Z=8].1ko] z]odo] LR|R| o] Q= ARt it 3 2
7h Holek. AR FdASA Qe 28 EA o §-5He
AR o] GAA B Grpe] Ao o

HE R G AL Gk AOE FHT 5 9

o o
oX 9

i

4, Hxia

O

Zh Abgtaby 2 MS

- O - - =

rioe
oM

AT SRIE 2159 A S AFHHAE 4%
Axl, BAZ G240 QA H(p<0.05) F& 10F0]3it}
(Table 7) ZF-SZ A7 a]- A2l 2], AET A7 a]-
ofAlolAZI A e, A - S A ], =R R4

Type Levene Statistic dfl dr2 Sig.

No. of species 2.050 3 16 147
No. of population 2.513 3 16 .095
Diversity index 1.624 3 16 223
Evenness 2.108 3 16 139
Dominance 2.108 3 16 139
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Table 5. Results of ANOVA

Type Sum of Squares df Mean Square F Sig.

Between Groups 38.208 3 12.736 4.016 .026
No. of species Within Groups 50.742 16 3.171

Total 88.950 19

Between Groups 898.258 3 299.419 .597 .626
No. of population | Within Groups 8024.292 16 501.518

Total 8922.550 19

Between Groups 275 3 .092 2.210 127
Diversity index Within Groups .663 16 .041

Total 938 19

Between Groups 155 3 .052 1.312 .305
Evenness Within Groups .631 16 .039

Total 786 19

Between Groups 155 3 .052 1.312 305
Dominance Within Groups .631 16 .039

Total 786 19

Table 6. Post-hoc multiple comparisons results for average number of dragonfly by land use type

i 95% Confid Interval

(I) Land-use (J) Land-use Mean Difference Std. Error Sig. o OTIConee Terve
{15 Lower Bound | Upper Bound

dry field-orchard .02500 1.01523 1.000 -2.8796 2.9296

rice paddy dike -1.87500 1.09053 346 -4.9950 1.2450

wetland -3.70833* 1.20563 .033 -7.1577 -.2590

rice paddy -.02500 1.01523 1.000 -2.9296 2.8796

dry field-orchard dike -1.90000 1.19462 411 -5.3178 1.5178

wetland -3.73333* 1.30053 .049 -7.4542 -.0125

rice paddy 1.87500 1.09053 346 -1.2450 4.9950

dike dry field-orchard 1.90000 1.19462 411 -1.5178 5.3178

wetland -1.83333 1.36013 .548 -5.7247 2.0580

rice paddy 3.70833%* 1.20563 .033 2590 7.1577

wetland dry field-orchard 3.73333* 1.30053 .049 .0125 7.4542

dike 1.83333 1.36013 .548 -2.0580 5.7247

*. The mean difference is significant at the 0.05 level.
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Table 7. The correlation between species of dragonflies appearing, Junam wetland

Scientific name Pa.cal | Pa.hi | Pa.v-ni | Pa.mel | Isch.asi| Cer.ni | An.par | Epi.mar| Cro.ser
Paracercion Pearson Correlation | -.240
hieroglyphicum Sig. (2-tailed) 308
SEAAE N 20
) Pearson Correlation | -.338 .086

% e Sig. (2-tailed) 145 | 718

N 20 20
P melanotum Pearson Correlation | -.205 .146 650"
P Sig. (2-tailed) 385 | 540 | .002
AEeEREE 20 | 20 | 20
Ischnura Pearson Correlation | .392 -.368 -.438 -.330
asiatica Sig. (2-tailed) .088 11 .054 156
otAloRF A N 20 20 20 20
Ceriagrion Pearson Correlation | .272 162 -.364 -216 4517
nipponicum Sig. (2-tailed) 247 494 15 361 .046
desddA= N 20 20 20 20 20

Pearson Correlation | .154 516 -.110 118 -.153 296
ggfxf’;’”hempe Sig. (2-tailed) 517 | 020 | 644 | 619 | 519 | 206

N 20 20 20 20 20 20
Epitheca Pearson Correlation | .066 205 -.440 -.208 377 355 101
marginata Sig. (2-tailed) 781 385 .052 378 101 125 .673
A2 A N 20 20 20 20 20 20 20
Crocothemis Pearson Correlation | 584 | -.194 | -300 | -.062 | 401 | .479" | .080 277
servilia mariannae | Sig. (2-tailed) .007 414 198 795 .079 .033 739 236
a5 N 20 20 20 20 20 20 20 20
Rhyothemis Pearson Correlation | .302 179 | -408 | -.140 | 204 428 297 | 5647 | 7267
fuliginosa Sig. (2-tailed) 195 | 449 | 074 | 556 | 38 | 060 | 203 | .010 | .000
L] A2 N 20 20 20 20 20 20 20 20 20

X Pa.cal: Paracercion calamorum, Pa.hi: P. hieroglyphicum, Pa.v-ni: P. v-nigrum, Pa.mel: P. melanotum, Isch.asi: Ischnura
asiatica, Cer.ni: Ceriagrion nipponicum, An.par: Anax parthenope, Epi.mar: Epitheca marginata, Cro.ser: Crocothemis

servilia mariannae, Rhy.fuli: Rhyothemis fuliginosa
X * 1 p<0.05, ** : p<0.01
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Table 8. The correlation between dragonflies and waterside environments

Species name Emergent plants | Floating- float-leaved plants | Area of water surface
p ) p Pearson Correlation -.258 726" -.176
aracercion calamorum [, ;
=70 4712 Sig. (2-tailed) 273 .000 458
N 20 20 20
P . . Pearson Correlation -.358 -.139 506"
aracercion v-nigrum ; ;
op AR} Sig. (2-tailed) 121 .560 .023
N 20 20 20
Isch it Pearson Correlation 256 266 471
schnura asiatica ; ;
ol A|ob AR} Sig. (2-tailed) 275 257 .036
N 20 20 20
Ceriaeri . . Pearson Correlation 274 333 -536"
eriagrion nipponicum ; ;
ol 25 Al 12} 2] Sig. (2-tailed) 243 151 015
N 20 20 20
Lestes i . Pearson Correlation -.138 587" -223
estes japonicus ; .
23 A% 72}2) Sig. (2-tailed) .561 007 344
N 20 20 20
4 ” Pearson Correlation -.262 .499" -.022
ot CoPe Sig. (2-tailed) 264 025 926
S A
N 20 20 20
Evophthalmia el Pearson Correlation -477 -.069 .598"
POPRINATIIG €LE8ans — Igio ~ (2-tailed) 033 773 .005
AR
N 20 20 20
Crocothemis servilia Pearson Correlation -.067 580" -.302
mariannae Sig. (2-tailed) .780 007 .196
AFFAE N 20 20 20
Rivothemis fulioi Pearson Correlation -.056 453" -231
L}g]oﬂ;g Juliginosa I'§i. ™3 ailed) 814 045 327
i N 20 20 20

% * 1 p<0.05, ** : p<0.01
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