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ABSTRACT

Aquatic macrophytes are important factors in determining species diversity and abundance of cladocerans,

but the effects of cladocerans on plant species composition or structure have not been fully considered. In South
Korea, wetlands and reservoirs that are prone to covering aquatic macrophytes are scattered across the country,
so it is necessary to consider on aquatic macrophytes study, when aquatic animals including cladoceran were
studied. in this study, the species and abundance of cladocerans community in six microhabitat types are
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investigated, and based on these results, habitat conservation and efficient management are suggested. The high

species numbers and abundance of cladocerans communities were found in mixed plant communities consisting

of free-floating, floating-leaved, and submerged plants. The inclusion of submerged plants in plant

communities contributes significantly to the complexity of habitat structures, and may increase species and

abundance of cladocenran communities. This can be compared to a plant community consisting only of

free-floating and floating-leaved plants in the absence of submerged plants, thereby identifying the efficiency

of submerged plants. In the mixed plant communities, species diversity was the highest due to the emergence

of cladoceran species (Graptoleveris testudinaria, Ilyocryptus spinifer, and Leydigia acanthococcides) absent
from other plant communities. The gradual increase in the biomass (g) of submerged plants in the mixed plant

communities significantly increased the species numbers and abundance of cladoceran communities (p<0.05).

This is strong evidence that the increase of submerged plants in mixed plant communities has a positive effect

on efficiency as a habitat for cladocerans. Although submeged plants do not contribute significantly to their

landscape/aesthetic value because they are submerged in water, they have the effect of increasing species

diversity in terms of biology, so they should be considered important when creating/restoring wetlands.

KEY WORDS: SUBMERGED PLANT, HABITAT COMPLEXITY, PLANT COMMUNITY, BIODIVERCITY,

RESTORATION

ME
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AEEe| B3 FUHPAS FANNE FRT 2
(Young, 2001; Kallimanis et al., 2008). Y eljs+2]
Mg BEFES ABsh Hol4elol) B8
B2 A7) SI EAT A 5] 450 A4
o & e, o= o gt Folu 49| AT Ay
AES op7|& 4= Stk (Chase et al., 2002). A4 3
o] =2 A oA FEjsHa R 9|7} Bt BEE B
AES Aolat A4 B0 BEFORN TEEL 5

@t} (Kneitel and Chase, 2004; Jeong et al., 2014).
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37 7]o4gkc} (Thomaz and Cunha, 2010; Choi and Kim,
2020). $A4E Feke A E 7do] wRt Aolat 5o
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X1tk (Choi et al,, 2014c). FojulEolut B 59 A4
o] 23 AE ek vE AE o (FRAE A
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7}RIt} (Pelicice ef al., 2008). A2=A1E0] o7} Z7] Lz
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o] TR AAA ol et Rttt (Ferreiro
et al, 2014). O1FE A|ZHE Bgalo] vo|ge Tlal]
wlgo] BxHE HAH PRE oS0 =4 o] Bl
B @ 910 & 223t} (Padial ef al., 2009). A7t &
A U4 FEEGLES Aolol 20t oollon
RIHSHA] B EfA]el, 4] os) u&g F1tofA] o]
59 o FREUIE £0I% HAsb] Sollrk 58
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Aol Atz oz trh

HHRE S A4 FAAES AUAHRA S8k

Mk b e SRl A4F S B
ol ol 13} £HARA SIAES, oLt RASER
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© Hago) ZHEAG 0|50 FAEA o A
B A|2te) ErjbyT FREA} 271EE e
2 Aokt (Meerhoff ef al, 2003; Kuczynska-Kippen
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3 AE Foll 3l SFEAU AE wlEe] AE SAG
Ao = Ao FoFd Wt (Thomaz and
Cunha, 2010). H5A1ES Bl FAL E7]90] 457
mzoll gerAlEel Qs wEE RS AAA 27 A
20 & t<e3lt) (De Szalay and Resh, 2000). =AJAI &2
=719 92 AT FAA aEAQ AAA St Al
SRk ofy e}, BAF AR 7 AR 71 #HoR
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:% 7FA|7) ol AR A Bl A A Av]Ew, W
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AAA 7% Aok % B Al 7z AR2A 289
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A 7S 9% B 9w Akl s wEsec
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Figure 1. Map of the study site (Jangcheok Reservoirs)
located at mid-lower section of Nakdong River.
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Aol & qFEshy| ol Y YHEFEA (one -way analysis of
variance, ANOVA)S AASIAT) v|AAAA G387 2|2+
2 A9 K935+ #o]l= Duncan #HAH (Duncan’s
multiple-range test) 02 AREHAEA (Post-Hoc Test)S
ko] dojxion, 7t i}ol% duiEl (A, B, C, D £
E)e g 7|53ty A4 &4 gt A& A A7F 24
dlolEs 2agtez Helste, 7 £ F7= g1 ¥l
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Q) 85517 % Aol ofs) Auj=lgick. AH B0} g
1 ASA Y HAE Aol S e §

SAEAeh vlng u B 55 wael Mnd 1, A
oS GAs] o] AR atet Aol 0|33 W)

= 712 4= 9lt} (Magee and Kentula, 2005). ‘F3tol| 925k
o] SN 29 e olgtata ael 5 Ry

AFAAL 7R o g B A7 (4~6Y)o) 15~20C Hx=
o WZ FHAE, oiF (-390l H¥ 25Coor 37t
oAbk 7He (101192 HolS0A o # 4502
A4S W AL A T, g g AR
SoAlEAle] 9T B4l ket Aolsiag, H#A A
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t} (Picard et al., 2005).

2 AtolA SHE 87kA9 olglstA] adl F,
(water temperature), 8244 (DO), E-% (turbidity), 2]
i fEsa T UAAA fol wet 2t i}olﬂ
UERtTH (Table 13} 2). 422 6714 Ul*/ﬂ*‘xﬁ 3 %
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of ofs) o] FAHE 574 FHO mAAAHE Yol
SEH) AHHOE fYHL AYLERG pL0] 1S
S ol B8Rk ER 423} WSk AR <8 ]

Z 837 Byt = xjo|y }.tﬂ-/\ﬂ‘cs]- Ao g gotErh 8=
ALk E3 670 0| 2ANA 8 F Y el 7
e, SAge] Sl i 57 el
Th2 RHA)o® TRE S44 5 ole) T2 57
LANAE Bl C Yo TRl £ o
off T 5 57wl AA oA FFH §EAE TEe )
v 2~ E o AR o8 Ukt Lo B 52} A %oﬂ

ofgt =gt W VRS 7] T AT R {4
© AL Welste R, Ao s §Ea] Fert &

WA 6 2 ) (Casanova and Brock, 2000). T3t A1AE
2 cor RS AYARA BEEDL $7)20]
of 331 WAB o3 Hujrl A& H O MYEDE =
AbA7E S 4= 9t} (Yarwood, 2018). HE4a 5% Eﬁ‘l-
A Bl ol BT, SANES SR 15

3

oLt AL QI3 P RS FAStEE AR
YEEY Ay Wk a5

QJtl (Bhat et al.,
2015). LA, $HAEY EAE EH ARSYAE £
TS dsfehal et Fol £
(Sendergaard and Moss, 1998). 0]7}4\% A Z+29) 7o =B
ZepsEol Avlal]o] golat Ho
B SR o) TEE xele ARZgass
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S} BH25R0] Basjro] B&HoITt (Choi e al,
2016). ¥ AolA] T ARl ofa) s nla4
A oA 248 dEda St SAAkRo] HAR A
Slnrh AThA 0.2 Wokth AL A (post hoe test)
o= A Sl S5 PEdn st ThE v
A9 The A0 BHshA FREIIT SAAE
o RAF A oA ABEGAELS Hhoh o TS
At 44 o] uhgol Y SRe B% AgEe
£ o) ofaf FwsA 94 5 ok olefa A
(open water zon9)ol| 4 A1 EEHAE] S} L
& e 5748 of7]ahs sHe adlolth st
NesHe Bamg ol AR EgaE 2L §7]

= A HAHE 4= It} (Austin er al., 2017).

i
o

o K¢
fr 2 o

AN EG AFdast vSehA S EFF A ol
SN B oo TR ulAMAA fFR ko, A}
FAHEA post hoe tes) & FIHAE Hsh ohE Wt
Aoz FEEGIE olejsh AT S44Ro] AREYa
o gaAz) EIE ohlek GATFL EA B
MRS sk 7% Rl WA AoE wekd,
e, §EAL T, §%dn 9o Holglt 0|53 9l
E2 (H, A71HEE, $84, 121 $2) 67149 vjaA
A7 30) utet GOIFt Aol Holx] itk oS 4
Agol ofat Aol HPHOE GIPLA g A4 Hel
BES BAL 7PI7) o] 7] B ol th He

Table 1. Eight physio-chemical factors in six microhabitat types. O, open water zone, Pc, area covered by Phragmites communis,

Pd, area covered by Paspalum distichum, Nn, area covered by Nelumbo nucifera, FF+FL, area covered by Free-floating

and Floating-leaved plants, Mixed, area covered by Free-floating, Floating-leaved, submerged plants

Factors Microhabitat
0] Pc Pd Nn FF+FL Mixed
Water temperature 19.240.1 18.3+0.1 18.240.1 18.240.1 18.2+0.1 18.5+0.2
Dissolved oxygen 53.8+1.1 22.5+0.5 20.4+0.8 21.3+0.9 20.3£1.0 20.4+1.0
pH 7.240.1 7.240.1 7.1+0.1 7.14+0.1 7.240.1 7.240.1
Conductivity 215.8+3.5 218.6+3.0 214.6+3.2 216.8+2.4 214.3+2.4 213.3+2.1
Turbidity 8.0+0.3 5.9+0.5 6.3+0.1 6.140.1 4.8+0.4 4.7+£0.4
Chlorophyll a 7.6+0.7 5.540.2 6.9+0.5 6.3+0.3 4.9+0.2 4.4+0.1
Total nitrate 1.5+0.0 1.6+0.0 1.6+0.0 1.5+0.0 1.6+0.0 1.6+0.0
Total phosphorus 0.1+0.0 0.1+0.0 0.2+0.0 0.2+0.0 0.1+0.0 0.1+.0.0

Table 2. One-way ANOV A comparing the eight physio-chemical factors in six microhabitat. The post hoc test results

indicate significant differences between groups, represented by different letters (A, B, C, and D). df, degrees of

freedom; F, F-statistic. O, open water zone, Pc, area covered by Phragmites communis, Pd, area covered by

Paspalum distichum, Nn, area covered by Nelumbo nucifera, FF+FL, area covered by Free-floating and

Floating-leaved plants, Mixed, area covered by Free-floating, Floating-leaved, submerged plants

Post-Hoc Test Results

Fac. df F p -

(0] Pc Pd Nn FF+FL  Mixed
Water temperature 5, 24 30.240 <0.001 A BC BC BC C B
Dissolved oxygen 5, 24 884.874 <0.001 A BC C BC C C
pH 5, 24 1.313 0.292 - - - - - -
Conductivity 5, 24 1.855 0.140 - - - - - -
Turbidity 5, 24 55.613 <0.001 A BC B B C C
Chlorophyll a 5, 24 42.564 <0.001 A C AB B CD D
Total nitrate 5, 24 1.393 0.262 - - - - - -
Total phosphorus 5, 24 2.035 0.110 - - - - - -
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A7t5 A9 Bel FREE 671 SN AR 9
Zkol| Folgt 2pol7h HAE ULt (Figure 237} Table 3; One-
way ANOVA, p>0.01). 2|ZF5t0] Z40} FREL F3H
42 22 Mixed) 4] 714 Egkom, 1 chgozl e
W 1A% 2ot ofd) BuE FHo ekt U
LA (One-way ANOVA)S Z-8-3F AR 4] (post
hoc test)o| A &= St AlE F+& (Mixed); i 2 F¢
Az (FFHFL)E Z7F th2 o2 250 The v]4A]
A fE3 Buep) FRE. g AE 2Re He
AlE, A4S, 29al MpAEe] A FESe AL
2 A4IR F20) B3tao] 7 w3, charet ol A A A
S7ro]l EA517] wioll thFet A2t Foll ol A=
4 Q= Ao g AlmrEH ) (Lauridsen ef al., 1996; Choi et
al, 2014c). T3 A1E o] 52 A 4R 449 TH=

A

T4

ofgt Ao = et A3 AF4E £33 ApAES 9
i £7]9) wjgo] ojdAo|al Bisty] wol o] AlE A
2 (life type)o] ZFH AlE > A ZFeF F2 wjh
5= (Microinvertebrate) 5| Al &2 A4 F7H& A
& 4 Qlthar Aokt (Pelicice et al., 2008; Manatunge
et al, 2000). 7|FelRtolL} Aol7tele e BgAlEol}
g 59 Fg4ES 3 IS 953 Buk oy
2}, v £7] Aol Fzto] iAo gastiz Al
Moz A77k & AZRE SiF A4A BLhoR Akl
ot} (Choi ef al, 2014b). LejA], HoA 2o =a g2m
of o] AR 2 B 2718 71 Sof o8 Alds
oh e, W5AEel o8 HEE Aol He Wae
AgelAn 2AE o A75s 248 ofa) Huw
A& Adst= Bl&o] FolA7| = 3t} (Cazzanelli et
al, 2008). £ APONE H§ @ HIAE Fere B
4 Fot ooR 2 AR Taol Frro] o
A u = A}

A H, A, A deollA] APE AF Y T4
o} FREL 2ol7} vjuAe, 2 2L T AE
2o 9 B4 W A 2kg Aesla A47 24
FHE7F =9k AR A R4 (post hoc test) oA 2o o
Dol HUE A7HR 2U EREL U2 0)2H4A
$93} o2 Akom PREGIT (B K%k Table 3). oyt
How, ot e HrAEE b2 244E FH} A
AR 8] 27} ehesto] W2 A2MR o] AAlel] aE

2ol QAR Al thE AAETE a2 A 719
219 ujgo] Exsto] iAoz we 429 AR A7
B 4= Qo 2y AARe Tk e A4S Ay
A 2 HISE S5 T AeR Hol, B4 A4
Fol FHI Aoz afotHrh.a o N, dER
A FEholA] ARE AR 23 FhEs 22 Jder
SREA T, AR 2] e it A
weto] 2 Fdo s, Aot e Leto] 22 A
Toz 77 AR E]ITh o] ¢ wteto] HIE A=
ofsf g&EE o} AA, AYrHa vlad o 2A wjdA
AR F2eF B84 SHoA] Atel7} mlulaly] wize] Ay
gk Apo]2 wehEh

ALH LR oFolug 7R Holers
3 o5 S HAHor Bi 9 F
Bl &R A Eeh A EY 27] 4 A7
T U= fFZs frEe] e g (g
=, FEAE 2EA AeAE) Y A Eo] vl
SRR, AlZte] AU A, HAHA o g B
£ ¥ 80 oA, A
otk o= 4% W 31+ A4
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Figure 2. Abundance and species number of cladocerans
in six microhabitats types. O, open water zone,
Pc, area covered by Phragmites communis, Pd,
area covered by Paspalum distichum, Nn, area
covered by Nelumbo nucifera, FF+FL, arca
covered by Free-floating and Floating-leaved
plants, Mixed, area covered by Free-floating,
Floating-leaved, submerged plants.
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Table 3. One-way ANOV A comparing the Abundance and species number of cladocerans in six microhabitat. The post

hoc test results indicate significant differences between groups, represented by different letters (A, B, C, D and

E). df, degrees of freedom; F, F-statistic. O, open water zone, Pc, area covered by Phragmites communis, Pd, area

covered by Paspalum distichum, Nn, area covered by Nelumbo nucifera, FF+FL, area covered by Free-floating

and Floating-leaved plants, Mixed, area covered by Free-floating, Floating-leaved, submerged plants

Post-Hoc Test Results

Fac. df F P -
(0] Pc Pd Nn FF+FL  Mixed
Abundance 5, 24 634.735 <0.001 A B A A C D
Species number 5, 24 385.675 <0.001 A B B A D E
Choi ot al. (2014b)& o127} 7hgo] SHwe] Hwsp  FePd= chafs $o| ZUY AoR BHEt £ A7)
SEe Ng W RARS AU AAL ASABY AT 2N FHEE S4l0] 25m ofshE RS AL
BUge 2, A4F 2RY B B4 FRE /KE, SA4B0] W §A HE o] g HAH B3

Qlthal Aekgict.
FAER et SEIA, gL A2 A
]

3t AT L€§ :rL 7?*‘ Z7|%to] =] wi
o AARE EUT U FEEYAE BUL S AN
24 JgAo] dtha AeHict (Partanen et al., 2009;
Choi et al., 2016). o}5F2] ZA] FE2 LAIAEQ] olofL}
Z717F BASHA 3E Fkel A AlgtEARE A4 E
ola) 3 BLhe AN 27} Hesie] TAR2) Blo]
ERAlo] AtfA o &2 golslt} (Pelicice ef al., 2008). E3L,

e} HEAATIE 2717 b 2 el the
AlEFol AYsh] ofHeuR o] AEFo sl wEH
0o S8 gt e 7128 4 ol glek.

!

QAR o EF SEY 2 APte] SEH] He 1
5o PAEE A ool T2 ABET 22 ofele
B AR I ol o3 w)HE g7k ER A%
# UL G AUARA Sl Stk i, g
BAlel g 2, SRR, A So| WA SHEss 12t

72U WL 4o FHES /MY Aoz wud,

FR TN AT F 23F0] WEEULH, Chydorus
sphaericus?} Alona guttata?} 717 -3t} (Table 4).
A AR SR Eddk= A7 & 620502 HAlEGlo
W, ol% FRIHE 84F0] BdalE Aoz deAn
(Jeong et al., 2015). A ZH RS AA1A 9 A1} Fe|o
ufe} A4 AAo] Aolat Bk ofLfet cheket EAzjo]
ofsf) WIHsHA AmlEE ARtsHd, EuiALY 13 (SA,
7 5V, 223 A4 B)3 7 ol AR A4

7HA| AL ‘01 SRR AEE A2 Fol sk qlrk
w2hA], Bosminaio]] 453+ Z0|u} Leptodoradsol| 438t Za}
o) 702 S 7P AL S oA 2 BAE=
Fol, Sidagiol &3t F53} o] eo] A2 4| #Oﬂ
A AR S5 AHTA 5AEA otk
AT AL 22 B2 (epiphytic) AJ3F] A4] EAL

712 A2 F=ol a8 = on, 2573 (planktonic)
HaFe 7Hl $5e A9 FESH AL Bt depe
A AF= ESE Adlona, Camptocercus, Chydorus,

Ilyocryptus 450] 2 (Genera)3t 2|7He Zo] |29l 22}
Ak 717 Foln] (Negrea and Hurdugan-Irimia, 2011;
Choi et al., 2014c), 0|5 YA Eo| TjEE 2| o] A
F2 B2AEGL ARt o]5S F&2 A4 E9] oyt
E7] FHo| F2sAY 7]ojrhyn s, BabE 27
(periphytic algae)S Ho|Po g An|sl7] wiof $AYAE
T WA B} (Sakuma et al., 2004). ATjA o2

gt Faot 714 BRS R 444 2] Eelur)
o] AHel T2E 717 FralRo] o The BaLA A|ziRe|
oJsf| H2kd 4= Qlt} (Kim and Choi, 2022). F-2H4] 2|2H32)
KalgE 54 50] TR AololH ZAAE a]
Selsle) AEBYARS ofat M) Siek R4 A2
29 2|42) §49)2 ojRe] vo] Yalo] Golghe s}
of g7 2HE 5 e e AT F2H AdRe
27]1} Qo wo] Baelo] Ao] Lol 97| uEo]
olsoll oJ3) 712] 2m|Ex] eFrh. oleiet B4R 9l
SAAIRo] HRE SA ARl A2 TR o
TS 7}’(] A 2ol el Oﬂﬂt} (Kim and Choi,
2000), OI2f5H AL AN 4 AR BE 24

5 ol spolels Ak olel 9 el ol 24
= 3}ola 2= 9Jt} (Choi et al, 2014d).
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AR TN FAHE A4 235 HF naAAA £3
5“2 AE L Mixed) oA K= FA5I0IE A
sf9sol, o] AL GH TN BAR nlaqAA §3
% 7V AA1H Babo] 7] el thret A2 o
ol8l A4 4 STk “Fg 9 HIAE Pt (FFFL)S
T AE 2 0o AP W A7 Foll 9
FHEAT (T 179). o] BlaAAA [3ollx] ETsHA] &
2 Graptoleveris testudinaria, Ilyocryptus spinifer, Leydigia
acanthocercoides= F2 £Z9] olgiH oL} Hjg=
(bottom layer)of|A] £3Z5}7] wfiZof] 2 ¢3FH S

of

1o

or

wusls <3G W RAE gek (FRFL ol N B2
olfth 2t (Po)et =AY (Pd), A I (Nn)ofl A=
3959 {77} ZHsIROL qRE WL A4S v
A} Chydorus sphaericus, Moina macrocopa, Simocephlalus
vetulus Bz D)2 AR P A ST ol #
fm2e] M4 ol BUE HHE 77 uie] 4
AR BAlElAL HE ASlolAE A4o] 5t AL
2 #aFch gi22A S92 Alona costata, A. rectangula,
Diaphanosoma brachyurum-2 7\% $H-E A| 25 42242
2o 7 BE 2o Ant ZAH YT,

Table 4. Species list of cladoceran community in six microhabitat types. O, open water zone, Pc, area covered by Phragmites

communis, Pd, area covered by Paspalum distichum, Nn, area covered by Nelumbo nucifera, FF+FL, area covered

by Free-floating and Floating-leaved plants, Mixed, area covered by Free-floating, Floating-leaved, submerged

plants. The species with * mark were considered as epiphytic cladoceran species, in accordance with Sakuma et

al. (2000) and Gyllstrom et al. (2005). +, observation at one of the five points; ++, observation at two of the five

points; +++, observation at three of the five points; ++++, observation at four of the five points; +++++, observation

at all points of the five points

Taxa 0] Pc Pd Nn FF+FL Mixed
Acroperus harpae (Baird, 1834)* ++ A
Alona costata (Sars, 1862)* - +++ ++ Fefef4 !
A. guttata (Sars, 1862)* ++ ++ - !
A. rectangula (Sars, 1862)* +-+ -+ +++ 44t o+
Alonella brachycopa (Brehm, 1931) T+
Camptocercus rectirostris (Schoedler, 1862)* 4+ o+
Ceriodaphnia cornuta (Sars, 1886) + .
Chydorus sphaericus (Miiller, 1785)* +++ F -+ Fh ++ b -
Daphnia galeata + o+
Daphnia obtusa (Kurz, 1874) +++ it
Diaphanosoma brachyurum (Lievin, 1848) - - - e -+
Graptoleveris testudinaria (Fischer, 1848)* I
Ilyocryptus spinifer (Herrick, 1882)* I
Leydigia acanthocercoides (Fisher, 1854) I
Macrothrix rosea (Jurine, 1820) -+ !
Moina macrocopa (Straus, 1820)* - - +H++ ++ 4 -
Picripleuroxus denticulatus (Smirnov, 1996) + 4+ -+
P. laevis (Sars, 1886) I A
Pleuroxus aduncus (Jurine, 1820)* -+ +++ + 4+
Simocephalus expinosus (Koch, 1841)* ot
S. vetulus (Miiller, 1776)* +++ -+ -+ ++++ ! !
Scapholeberis kingi (Sars, 1903)* s ++ ++ - -
Total number of species 3 9 9 8 17 23
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3. A= =20l tiet X[AR 23l E+2 ERE 131‘% AeAlEe A= 7P AR 2119 St
o] vlAl= Biks A0 etk A4R 24
e Aed (92 %{F ‘41 e AfrEe 7R gq\_g A2 0] AEeko] [1.4g OJAFO B Z7FEHHAIE
A2 9] et SREe] FFe nE Ao F7st  23-24%0% A& ox|E9ir}. Rz7hE o] EHE
QAR o] Avk= ’%E F@oll et Aolskitt (Figure EFF M B0 YEeko] 13.7g oo R ﬁ7}o}:q;\1 #
3). B3 AE e Mixed)ol 4 5418 ﬁr"iuPE A Amoem ZkEA erm GAEh ok 7 AoA
5 9 A= S7he AT 29 T THEE 22o) A R7hEo] AR 28 o] TgEly)
S7H71= "hd, Zdf ;La’f (Po)oll A o] A== 57}" Doz goEch TakE A2 Fetoa] 2|7k 279
AAwolZl freldt SFE nIAA G BEAEE WL ol gREL 4R Sg5Ee) EUEE 1 o4
F 7P A AolA vAl= 3AAR Ak ohest 2250l FHEIL Hokhly|of Hekel| ok H|E, F2a]
71& oA e s F7H o= X X3t} (Choi et al, Zo| QET 2yl Taby A ebolA] thokst A4l
2014b; Ferreiro et al., 2014). &35 Al&E 2 (Mixed) 7o) AZE= Ao 7|edakA UL, o|S7to| TAT} A& 0]
oA A e S7ke A4A S840 A a9 342 Axr) 9= ae %% E7F Yol A A4 27t
73k, A7 s 9l AAARAM 5895 37 o 3] q&o|x] Athe AL ojulsit) A% thok
7]“ 7)4\5’—% Ukt mhebs, 23t AE et el RO Aol 4 W el 7he Ha|zo] TZo] o
=9 AEF2 A4F 23 SIS F7HI7I sharz|ul A1 g L ojake] §8AL ZTEly] 2]
7‘ %’48” Sastil ddEn e g e e grie) sgo) Wasith waka FL AoA A
7T 7P E7IRo] Apsl7) whitel of5el WES S7F szl Ry 2} ohd ARl ofat wE Fke)

< AR 230l 7loshA] S ALR AlRE
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Figure 3. The relationship between species number and abundance of cladocerans and plant biomass (g). (a) species
number and biomass of Phragmites communis, (b) abundance and biomass of Phragmites communis, (c), species
number and biomass of submerged plants, and (d) abundance and biomass of submerged plants.
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Graptoleveris testudinaria, Ilyocryptus spinifer, Leydigia
acanthocercoides@} 778 A A2l A7ta £& F2 vjdh
2ol A5 ujRol chokat Zo]e] B Aatis Aol
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