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Distribution Patterns of Hydrophytes by Water Depth Distribution in Mokpo of Upo Wetland'
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ABSTRACT

The purpose of this study is to identify distribution patterns of hydrophytes in the Mokpo wetland in relation
to the depth of water. Sample surveys were conducted based on plant species distribution status and water depths
at 274 spots. This study also developed a detailed depth distribution map for Mokpo wetland, which was never
done in any previous studies. Through this study, it was found that the average depth of the wetland was 77cm
(£29cm) and the maximal depth was 157cm. The outer edge was no deeper than 60cm and the center
approximately 120 ~ 130cm in depth, forming a concave bowl-like shape. This research confirmed inhabitation
of 6 types of submerged plants (Verticillate hydrilla, Vallisneria natans, Najas graminea, Potamogeton cripus,
Ceratophyllum demersum, and Potamogeton brechtoldi), and three types of floating leaved plants (Euryale
ferox, Hydrocharis dubia and Trapa japonica) in the surveyed areas of the wetland. The distribution of these
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hydrophytes showed a statistically significant difference (X2 =982.2, df =8, p <0.01), which confirms the fact
that distribution varies based on environmental conditions. The most frequently observed species was Trapa

Jjaponicas at 244 times, and it showed a distribution pattern by which coverage increased with greater depth,

as was also seen in the case of Potamogeton cripus. Five species- Euryale ferox, Hydrocharis dubid, Verticillate

hydrilla, Najas graminea, and Ceratophyllum demersum- showed a negative correlation to depth, by which
coverage decreased with increasing depth. It has been shown that fundamentally, the distribution of
hydrophytes based on depth is affected by ecological factors, but also reflects the environmental properties of

Mokpo wetland.
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gt

AR BE VL, BEL 22,
Ool:Ofl =

O0s O

= Bl (Squires et al., 2002), E| A E 83 (Gafny and
Gasith, 1999), =21} %3, ~4(Wallsten and Forsgren,

1989; Havens, 2003), 49¥5(Wetzel, 1983; Hudon,

1997) 5 HAEZ 93-S W=tl(Bornette and Puijalon,

2011). AAESA G A2 A= 4] o]F(Hanson and Butler,

1994), 1%, AAs=, AHGEEFol, A% 59 HF4

o] JoFE W& gtk AlE7Y] A3, A9A 1t

Aol ogt AAES ol 5ol HE 5) E3F A E
Kl %o

SANE REC] 9T vAL Tk
SHe AT BEe 4R HHA GG v 0

(Wetzel, 1983), 219} 7} 71
AL S A o
Kalff, 1985; Duarte and Kalff, 1
Markager, 1997). ¥ Z%9] o Zlo]=
of 9F& nAH, A&

hl j 8.
&3 dedE AeFol
B

AeaE A2

A2+e 2 A A =tk (Chambers

5|7

and Prepas, 1988). T3t 4=4] 9] A
A B2 MaFo| o 2t E A (Chamber and
Kalff, 1985)1} £z 4] (Schwarz and Hawes, 1997)°| %3
= "Rtk ol2et AEFY A W A=A FAA
A8 A}o|(Titus and Adams, 1979)0] &Jgt Aoz A4HA 9]
onj, i = A& AT 2z UefA lrhChambers
and prepas, 1988; Schwarz and Hawes, 1997).
TAAEY E2oh BHE 4F & ax d& AEF
I AANEE Agget o] thgt A47F EEA ol F
oA 7| = 3} tH(Duarte and Kalff, 1986; Kemp et al.,
2004). et oA AR F2 A aaE] of
3 AHEAE v o R ATA 2N X HAE H3

Aup gl & A dl A AdsA= g

2 Aol ol di-g-8k=

3|
%S|
H

(3]

=

fon lr T
o,

Y

o 1
el

0

kel
[¢]
Q4 7}8d $4)(water depth)o] wE A&
98l Aol 8 Folrh EF et &
FANE 2o i AFA HWHE W
N2AREA Aot g

10 o
b o

B
e

r
o =
1o

DS A= R OSEPU)
=l
L [

HFEH
oH

EZ(CKEA = Ao ofFdH et $Ask
o, S, HX, AXE, ZAE 4719 s EEA R o]F
2 2 52)(530,284m) = A Zo

Al

=

2 0

2o 19 X [o

y
olth. BELAL 2Tl
Zol o dim®] 2FHo| =HAAL At

22

i O
wafo] ol2old A4 44
Aol len 19674 5
S-zop AdH Aol A

ezsh BeE 9t



310 A - A - oA - o] - WY Sh= b A e 3l 2] 30(3) 2016
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Figure 1. Climate diagram for Hapchon located on the
same latitude from the study area
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AlE AT, UALY, B, sointE, dTer
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(one-way ANOVA)Q] A5 7 (Tukey test)S =3 2Hels)
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¢
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AOE UekitthFigure 3). o3 BELA ] 24 BE
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o @A Aol E 7HA = Aolth &, o]t
2pol= &, E4-3Hcirculation), G Y HH

9] o], #AAE Bx o|E WEo] A= tE AH
A EAS o|Zojlitt: Ao|th(Jeppesen et al., 1997;
Hudon et al., 2000; Abebe et al., 2006). £3] ~4]o] K}
A FAAQ FEFE FATOEN SEHET) Thepdt
REAXNAE AFote] ety SHAA f$- Fa3t
olu] 2 7}& th(Rerslett, 1991; Riis and Hawes, 2002).
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Figure 3. Water depth map of Mok-po using IDW
interpolation to depict extent and distribution
of water depth

AR FANA £HTHL HBY HES AHAE
50 ARAARA A5 Wotel Aro] el JFF

(Nicol and Ganf, 2000) £ A2 Az WA o A & A7)
o] ZHH A}l 93-S 7] wEolth(Wilson and Keddy, 1985;



312 AP A - A F5- - o] d - 27 k=27 A e she] A 30(3) 2016
Keddy and Constable, 1986). =9 A A<} T A&+ F0 FELI} H|LA W2 ASE YEytt) ojgst £x
ugo Aol g APHoR JZH drhWeiher and = FHH R 24 30~70eme] HEHH 0] B oA
Keddy, 1995; Nielsen and Chick, 1997). 713 Q7] gEol7| % stAA T AT A EE Bxof w3t
Table 1. Number of site and . di denth A FE(Pearsall, 1920; Spence, 1982; Keddy, 1986)¢] 2|3}
able 1. Number of site and species according to water dep W, 29 A22So (A Hywo 2He| ojao] = Ao
Water Number Number Water Number Number = Oﬂ ]-H E]-(Figure 4)
depth(cm) of site of species  depth(cm) of site of species _/];_\_ X] _4 /K] _;,]-___ 0:];;1.}:_ ;{-LH oﬂ }\-1 DH _?‘ L= U:], _1_%-5-]
Jarfa OW-L oA B4 o °‘Eh g 4 Mu} Yang
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60~70 35 7 130~140 7 4 HA eAE SATE Qo Yang 59 A A& S
HER Uehflo] $2o Aurdel 7ANEE ol8|d 4
e oo 1 Ao, AAT £4 HRE ANGA Fgron], §HE
80~90 24 5 150~ 160 1 3 X EAS A 71E AHE 54 Ao dA HA
E3tt 0|3 QA ZH(Ahn, 2009) £ S EWS Ao =
A 29 B3 FREE AMHoR $4130~70 Im FAOR F LB A4 S St S22
em WO oAl Hof 8o HAE o 4% —5_5 }th(Table 1). ZNAA Y F2E5 SASHAT T Y 2AF GA] S29 9
30cm ©]3F T 140cm 0] Ao Al 7]EF 400 H]E] A& HFAE S2em(+18em) Y& MW oM, Yang 59 -9}
W Euryale ferox W Naojas graminea
g g
o o
= T
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[ |
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Figure 4. Frequency distribution at different depth classes
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HA S (Hydrilla verticillata), Y AME
(Vallisneria natans), YA~ (Najas graminea), Y=
(Potamogeton crispus), B 0tE(Ceratophyllum demersum),
A (Potamogeton pusillus))°|™, F 44 E2 3FCHAA
L (Euryale ferox), A}2t&(Hydrocharis dubia), 7tS(Trapa
Japonica))o] 7| it o 7k 7MY w2 Wk ¢
g AEFS WELRA 2443 S@sGon, SojutE
1703], et 873, W& 263], AT 173], 7HAAE 16
3], UAAT 113], A 93], AP 13] o] Qi ol&
FAAEY FEVEE SAZORE FYT Ao]E Ho| A
AR ZEZE5A WollA dFdstA &8k §le AL ofd
Ao g2 YEFHTHx 2 = 982.2, df = 8, p< 0.01). &, EA A

ASAI 7 2AAHE S0 T3 Aol7 qlow,
oj2lgt 2o & WEs SET A=) vte A& A

st Aolth.

= A7olA 2Held Aegee] AHA 542 A B
FEU AR SAMA =ARE f&o] fAIEE A
3235+ YA (Ahn, 2009, Kim et al., 2011)& A &J35tH
git2 5ol A9 fle dX 22 Aed AR A4
sk Aolth & dFolM YAE 2 2530 YEe &
Aoks srol A 18)eh R ST AE S 5o 415
< QA ZY Ee AL} AFo] 4 EFl £E3he
% 0 2 A (Kurauchi ichije, 1954) S 53R 9 HASR 2 Y
= B3 fEo] fAF o, ARold a8 yH 2
H7h A& A Exshe MY BEE FAdskL 7] o
ol 122d Aoz woE

gHH, 1987W 7 E 20109714 25 A& o=

W 2 1003} 305% 524% 9] Al EF£o] BEEdl1 9O
7hedl A, FAAES B 18Folth whehA] ofWl Hx5]
ZAO A EFo] SRIER] 32 AEE- B ol7|(Callitriche
palustris), A 0)(Myriophyllum verticillatum), %o 2]
A Z(Nymphoides peltata), &Y YA (Najas minor), 5
AulE(Trapella sinensis), N7|0tE(Trapa incisa), 7}
(Potamogeton distinctus), W|7}2(Potamogeton malaianus), <
7} (Potamogeton natans) 5 9% 0]|t}.

SERIN 2A0 B ool B BEE o =
o7 ddA qloH, £ ZAH oA A2 A7 &
Zote= Aor dEA Q7] fio] & 2AIAE SH6HA|
Y Aow wekbdEn Ao ¥e(0.3m vjgh) =7 E
= = 54 7P A5 HAE 9o AAshe 2ol
7)(Lee, 2009)= 54 Woll Agdet A4 A7} gl7] wf&
of ol AfeA w2tE Aow wotETh 7he, Hf7t,
M= 2 f50] e A 2257 fiol(Lee,
2004; Lee, 2009; Kim, 2013) X529} 72
o g A = E27F ATHQ ACRE AoEh $ixE
AT ol Al & ERA ddjoAnt ARt er watE
dth kFolfdES & 35 = A
ot Aol A9 FEA ESY f49 MR B
A49(Lee, 2005; Kim ef al., 2011)0] AuEAQl A AlA 2
A BEFA A ol HT YA 24H FURTE 7P AL
SHAIRE o] WA w211, 7et B oA
A oFob AASHA] Jokal Gl AR wotET YA|of w

2

A oA Bk ob 2

N

en
Y

¢

o> |

S Ho|H(Oh, 1990), ©]
s -/l\__;é]) Q@E % E]—Ooké__]_—

2 o2 Y3E40 98 A4
= AL 7FAtH(Wetzel,
1983; Bornette and Puijalon, 2011). £3] S A|olA =4l
weh 2AAEI 4X ABaee wo] A tarhs
AL ojul 2 4# X AA o] th(Sculthorpe, 1967; Spence
1982).

Table 2. Correlation between water depth and cover degree in Mokpo wetland

Floating-leaved plant

Submerged plant

E. ferox H. dubia T. japonica H. verticillata N. raminea  P. crispus C. demersum P. pusillus V. natans
r - 027 - 0.26 0.24 - 0.14 - 0.19 0.27 - 024 - 0.09 - 0.03
p < 0.01 < 0.01 < 0.01 < 0.05 < 0.01 < 0.01 < 0.01 0.13 0.59
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Figure 5. Distribution maps of nine aquatic plants
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o) e, $HH R FUT Aol Arke Aol
AA 2 utE(Trapa japonica)S ZALA Gof| A H4 76.2cm,
2o 244en) 7V 28 Alol4 BAE. ot A
TFATLAE vpEE Sm 0]5ke] 21 Ao A Aso] 7t
5310 o 2m Zole] A% EA Aol 1 EapA Z sl
Aoz &#HA ch(Bogucki ef al., 1980). E3H &3}
’%QW o7 wmE £7] A% A (canopy) 43
WA E e A ve) 2 A% A Kuni,
At olelet chel A7), AHHY 45
*cMWE % AEE 7HesA she Ao zA
= Zae wnA 240 28 A4 Ei 547
el 44402 vron 9b Aoz BUA,
9= (Potamogeton crispus)S 4 1
SHA A4Sk Ao® A A 92w (Bolduan ef al, 1994),
A 4 T A% bsw Aom LA St
(Tobiessen and Snow, 1984). AFA|HojA WS H4
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\D
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o> Jg e
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E

97.7cm, |t 133cm®] Zolo|A & EHSIth W& o F
& 4l ZA(Tobiessen and Snow, 1984)7} =& E
(Nichols, 1992)0] WAL 7}A 2L Q17] wfj2of 718 S=4lq
e ol w21 Ao F28 4 9= A0E ¢
24 rh B3 WEL E4AR, AAE, TE, oldtEaAl
o], 25AE T3 n7HA R AZF FAF oo FHt
£ dFQl FoKturion)E B35t FHAHE 57

ol A Aol felsth. ol A& Sl o)
&7 B9o] HLAE(pioneer species)E de] TEE7|E

SR (Wu ef al., 2009). 3HH, ol A4 1~4T o)A
A} Z(Tobiessen and Snow, 1984) 7}53td|, =410 4S54

JHU

HEado uE L“OH a7t HojA Bz Ao
Aol4 Bt g TES FAS Hed m3E
Rt 27 w22 dighy ol 543} ol

Al Sl the g3tel 4L feld et e
G4l HTh 8 WEE YA s Ao por

ST 927t SO AHRAE 7= 7HA AE(Euryale
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Table 3. Mean and range of water depth by hydrophyte exist in Mokpo wetland
Floating-leaved plant Submerged plant
E. ferox H. dubia T. japonica  H. verticillata ~ N. graminea P. crispus C. demersum P. pusillus
Me&‘;li)SE 47.6£2.3 65.842.4 76.2+1.9 58.7+5.3 48.7+4.1 97.7+5.0 72.7+2.1 58.8+10.5
Range 16-58 20-157 22-244 17-115 11-68 26-133 22-170 9-131
g;ﬁ;;fs 16 87 244 17 11 26 170 9
ABBAE e Aow BaEt BESAN AHT & Aol7 gl AoR UehithEE A%, p > 005, Table
o W 8.7, A 115ame] S J&@wu}. 3). 3 e HRAE SEEAL, URAT, BE, Foju}
B olulE(Ceratophyllum demersum)e 74 T} o 2 2] AT 479 29 e AR F7 AolE
0% o 579 W 27 Aol HIH ARolthSu  HAOU( 2 =379, df = 4, p < 005), BFHo| T2 54
et al., 2004). webA SHA A H %ol A-A Yoz B A4THT 4 fAloA S8t AR FRIEUTH(®
Ee7h gofAle BE5A9 40 A5f Hrt 7 Ao < 4%, p <005, Table 3). AT, Y2, Fojutz
M= A&l 7hgstAnt B 27 o] oot Hf W a4l 2 AT A wa i sHES o, 29 eole Aelrt
o4 ¥ e BT g A0 BHHE Bg  gle AR FAYUHEE A, p > 005, Table 3). =,
Aol Bolrhge W 727, Al 170mo] 404 1F WA 7 ARE] A SAo] et 44l
TR FEEE Aol 7k o] FAALE A E et
HAXNE ReHE(Hydrocharis dubia)l $£40] 4L
R4 wrhy 7= e AWHOE £40] e & Zirtel 2
7HA e o A ARtk et 65.8em, T 157em®] =4 of| A]
TEE I AES pAlo] e XoAe E717F AR E B A el glof dnkst A% 2AP} o]Fo1d 4=
of 42 AAE G4 (Tsuchiya, 1989)3ke] AT 9] YLD AFH02 23] 24 FEFABAHA 24
o] Aty oz 38 4% 9lth(Cao and Mei, 2015). =t}
Heha BEEAGH 2AHE AE Ahed 44l0] 2L
oA TR 250 AA = 297 B &A AR REFERENCES

A AAstd ot £91uE Bk wf(wave)d] o3 o5
WA B o] 525EH FAH Zolth 2= 97 Fobd
o et 9wt gasks So 4RRAE AAA HE A
o aubyel AerEe Ay B4 el Aol

YAV (Vallisneria natans)i} AE(Potamogeton pusillus)
/\,u;ng A BA oA EAHOR 0943} /\zoﬂ

§ ol ot 43k 3150 A
OL} IEFog wAY S

£} 539 W4AE 18 99 4
ﬁ?}h Table 33} Zch 7FA A Z,
250 29 249 Aol
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