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The Analysis of Water and Soil Environment
at Farm Pond Depression

Son, J in-Kwan" - Kang, Banghunz) and Kim, Nam-Choon”

" Relationship of Dankook University & Rural Development Administration,
* National Academy of Agricultural Science,

¥ Department of Landscape Architecture, Dankook University.

ABSTRACT

This study was conducted to understand the water and soil properties to propose the promotion of
vegetation environment at farm pond depression. We selected 8 palustrine wetlands from agricultural
area after consideration of human interference, surround land use, and size of area.

Water quality analysis showed that the average SS, T-N, T-P were over the limit of agricultural water
quality standard level at some sites. The cause for deterioration of water quality is supposed by the
long-term stagnation of water in palustrine wetland. The recommended measures to improve water
quality are as follows; improving water circulation by connecting with nearby natural water, preventing
oxygen depletion by dredging deposit, lowering down T-N and T-P by removing autumn plants,
preventing inflow of phosphorus in fertilizer ingredients which is the main cause for high T-P.

The soil contamination of the surveyed area was about the same level of average heavy metal
contents in soils from 2,010 paddy fields in Korea, which was much lower than soil contamination
standards. As for soil texture, sand content was 40~90% and clay content was less than 20%. The

content of silt and clay in soil from community of floating-leaved - submerged hydrophytes and
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community of emergent hydrophytes was higher that of soil from community of hygrophytes, and the

content of sand in soil from community of hygrophytes was 10% higher than underwater soil. In terms

of bulk density, the average was 0.24~0.96g/cm3, which was quite low, because of high content of

peat and organic matter in soil of the surveyed area. As for the average content of organic matter,

community of floating-leaved - submerged hydrophytes was 18.25g/kg, community of emergent

hydrophytes was 16.88g/kg, and community of hydrophytes was 25.63g/kg. The range of content of

T-N in soil of community of floating-leaved - submerged hydrophytes was 0.022~0.307%, and that

of community of emergent hydrophytes was 0.029~0.681% and that of community of hydrophytes was

0.088~0.325%. Apart from three sites in the surveyed area, most parts were over the standards or

below the standard.

After this study, we will conduct and discuss the relationship between vegetation characteristics and

environments, which will be used of the best practical management and restoration of wetland.

Key Words : Palustrine Wetland, Water Properties, Soil Heavy Metal, Soil Physical, Soil Chemical.
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Table 1. The present condition of study sites.

(2008)2] M AT9} FEOHUEAY AEA|
ZHl(http : f/ruralrda.go.kr)d] FEAY ZAME
#E s =7kEA FREF AATFHEE

B = 0005)0] AAS SAREE AN &
EA G 71 Bo| B¥ahe LR ATH &
Y52 T USSRl EAARFARE
etk

B ATE FF A4S g Y 23
545 dotiuz APATE AESN FHEA
o]-&(Tilton et al, 2001), FA(HHAZ, 2003;
Cowardin et al., 1979), SHAHZEZ, 2004;
Marcom Emery for the Ecological Parks Trust,
1986), 4 5ol b4t 722 F == A
THEAE stk

Sie Location Siz (mZ) Watet Water Inlet Outlet M
No. Surfaice Total ~Depth  Source Cover  Taxa
A Gangjang"zsi‘l’_’;gak'mye"“’ g 1326645273247172 105 40 06m  min x x 5% 18
J“g"k'glnizgf’s'i"“ye"“’ 513266?‘093442% B0 1211 1om  min sasonal  flood  100% 24
C J“po'ﬁ’\g‘;’;ﬁi'myeo“’ g 13277001511 ) 15326910 51216 10m  main x flood  942% 25
Gwa“?;;;’_"g“u':yeo“’ 51326651365426%33 199 143 30m i < fled  TI3% 28
E D"“ghae';i;x_’;i‘k'my““’ g 1326652()6‘286%33 9% 1321 40m suface waler O o 5% 17
F Ye"ng"lzgéognaigi'mye"n’ é\' 1326751700561?4 25t 4971 Lam VT VUL il aifly  195% 22
G Maryong';to]:a‘f_es‘i’k'mye"“’ g 1326660322426?3 B 37 06m  nin x flood  896% 12
H Y(’dm‘g';i’w :;I(‘)igga;'mye"“ g 132205‘2%472068 §8 152 04m  min x flood  961% 30

*Vegetation : Survey(2009. 09.), Cover : vegetation cover
hygrophytes.

ratio of surface, Taxa :species of hydrophytes and
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Figure 1. Location map and structure of study sites.
(* : Water survey point, % : Soil survey point)
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Table 2. The analysis of water properties at 8 study sites.

Property Time A B C D E F G H Average

March 726 655 768 776 874 749 824 755 | 766:0649

May 9.3 ) 79 739 799 ) 689 807 | 78120661

pH Tuly 879 788 846 m 829 836 760 806 | 811045

9 soppember 674 706 667 8 749 726 m 1B | 72540413

Average  T98:L160 72540576 T69:0754 74740206 8.13:0525 766:0483 763:0560 785:0256 | 77160358

March 874 517 7 546 9.10 630 1005 841 | 763:1789

May 859 548 561 429 434 751 231 647 | 55821981

Do Tuly 847 548 455 411 440 460 41 408 | 498:1483

ML) eptember 220 695 192 780 411 406 673 ST | 49422207

Averge  T00£3200 STTH0800 4972430 SAZELE 59412 SEELSE SS0:336Q 61741797 | 5781267

March 1655 1620 200 815 1065 1 1585 2430 | 132346645

May 060 1420 05 1020 1280 810 1430 2520 | 13245084

CoD uly 080 2500 830 3500 3200 940 090 6050 |2274£19541

ML) Gonvember 675 1240 07 1480 760 9,00 98 1175 | 103522639

Average 111854039 169555587 78854065 17.04¢12.094 1576511033 965:1721 102126718 304420961] 14895407

March 40 1280 365 8% 1520 1750 805 305 | 15478652

May 660 2500 92 2720 €05 1270 300 3100 |3L09I7074

$3 Iy BN 1060 2060 1660 400 2040 230 250 | 17.15¢12571

ML) gpember 1080 1520 420 238 1780 54170 1820 | 171444962

Average  1883£7306 15906351 169149.089 21634778 35.76:25.040 165063259 1501+15.806 21.16514057] 202147297

May 153 ) 190 129 149 165 294 305 | 203068

(T;L) September 194 202 209 161 175 237 209 S| 24501349
m;

Average 1740290 22240283 2004034 14540226 162:0184 201:0509 25260601 44051902 | 22420295

May ND 003 0,00 ND ND D 007 010 | 003009

(T'P September 0.14 009 005 008 0.06 0.08 007 049 | 0130147
m

Average  007:0099 00610042 00340035 00440057 003:002 00420057 007:0000 030:0276 | 008:0076

FoE B ATOAY §204 Tus R4 B

oh 2 AR AshCel 99e) T3] A
7}

%, 2008b). 7€2] COD EEHTS 22.74
19.541mg/LZ ZAF A7) 5 71 A4 Yehge
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< ML FRd A Aste R gy A& FEVE 2Fso] td AR 2005
A Al ET 5, 2008; 444, 2005; A4E el COD7IFE 16.5%°]1™, 2001 ~2005A7F 5
5, 2007; Reed et al., 1988). AR 71E 24-& T3 CoDV} 7HE = A
AT A 3—%011%1 THETE AHTFs & BATKEERS 979 AL, 2005). o H g
S FAFET|E 8mgLE 23S Ao® ALY AFOE vRo] B o £HFPFAY] COD v&
Ak AFHA Zﬁﬂ?% COD ¥& HTe ZAAFTFS AFAYG 22 o= fdun,
14.89+5.407mg/LE ¥Zo] W52 COD Has  old tigh /pdgadoz F4 2 YFHedd A
591 12.53mg/L¥} frAREE A2 ZAMEITHe] A T AFAY] A 2 FHE o]
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TE 9 Uz dart ko ddE.
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Table 3. The analysis of soil heavy metal at 8 study sites.
. , Pb cd Cu As Ni In o
Survey Point Site
Y (mgkg)
A 0.33 0.03 1.85 0.62 2838 34.63 034
B 578 048 785 142 1701 5275 037
. C 7.19 0.2 0.94 178 295 51.06 0.06
Floating leaved D 184 013 246 067 1037 1221 021
and E 8.32 0.10 361 0.61 1348 35.24 033
Submerged F 129 006 0.36 133 591 8.04 0.14
Hydrophytes G 653 020 642 117 b)) 60.12 038
H 534 0.10 320 0.60 2001 5621 0.16
Average  5.18+2.658  0.17:0.143  355:2740 1080465 129946967 39.38+21.471 0240125
A 0.84 0.07 197 0.33 20.64 44.06 0.33
B 578 072 5.65 105 14.14 4040 0.52
C 4.14 022 171 597 781 85.59 0.06
D 407 026 530 226 21.62 26.57 027
Emergent E 599 0.12 327 155 18.05 41.68 021
Hydrophytes F 326 006 118 128 535 1387 013
G 8.44 0.10 361 0.58 16.10 4398 032
H 524 0.17 438 072 2220 61.87 027
Average  S527+1712 02430204  359+192 1921873 15046477 44.85:23359 025+0.148
A 196 0.04 103 057 4882 53.06 024
B 484 026 561 235 1648 49.04 023
C 492 0.10 115 277 495 97.00 0.16
D 280 0.16 3.08 1.54 1626 23.15 0.12
Hygrophytes E 279 0.08 102 144 1595 57.95 0.08
F 315 0.05 131 083 7.16 30.16 0.08
G 6.12 0.08 329 0.75 1563 39.60 0.15
H 117 0.05 1.80 0.70 1973 103.60 025
Average  3.68+1.682 0.11:0075 247:1.660 1480815 13745458 572131635 0.15:0.067
Total Average 47142099  0.17+0.160 320£2.055 149+1.199 1392+6.069 47.15:25.704 0.21+0.121
Evaluation Criteria* 200 4 150 25 100 300 5
EFBARAY EFQATUNNF 149 AR A - - A5 - BREA - BAA - WFAA) - g
A -3 - golg - 39 - ofdle] HolAE A9
OAIEZ AMESIRE BEGOY S27|E T 1A 7]Fd HIAA] il oz EAFEAT o
Aol 7]Fol| AHLstHTh AL BEFeASH IS v e u Fol ¥

ATNEAY EFLEE w447 A
S g Afol= HolA] gon, A =
AP A o gt o] S 4.71+2.099mglkg,
7F=4 0.17£0.160mg/kg, 2] 3.20+2.055mg/kg,
H| A 1.49+1.199mg/kg, YA 13.92+6.069mg/kg,
o} 47.15+25.704mg/kg, 67FF 0.21%0.121

mgkgl 2 B AFHAANN EFA 7

& 142, 7F=% 1/23, 78 1/47, ¥4 1717, Y
A 17, oF 1/6, 67F3F 1/239] Fo2 E%F
LAFH7IE FAE] vhof T FEdE &
A& & Aok ok FASE Aoz 20079 A
g -2yt 2,01070 AR =EYFS] F55 ¥
TS 9 495mgkg, 7F=H 0.08mgkg, T
3.33mg/kg, ¥4 0.87mg/kg, U7 1.19mg/kg, o}

KN
=

=
Sl
=1
Gl
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A 4.67Tmg/kgd] HAZ YA ofAS AQstH AT I
B AFodR 9} vsss S YeERthaYd

S, 2008). A=Al ZALA YA $27]FE
ZIWEL 03% 2 T2 & vl§| =4 go
H(E7EE, 2006), £ ATHFANNE 71EXE
2= SUAT Ao =BG Hrdl Hl3)
Yol 12.73mg/kg, °F¢1o] 42.48mg/kgoly}t =
A UEhstth o] RS =Egkd Blg] FA AL
9] B W AT o} F3o] ¥ w2
dolgl ks, A&A0 #FS T3l Azt

A AN Fwe] FEA HA FEg wel -

= 2 gt ooy oW

J

i

Table 4. The analysis of soil physical properties at 8 study sites.

3 EY=L

AFUSA Y BEAFREE & 49 YERH ble}
Zo| RgaFo] 40~90% HH o, HES
Zo] 20% W|vreE FAHAT FAA =]
- AeAEY B AeAEd Y
mAle} HESFFo] FAAEN Brh #A Ve
on, FAAEHY T FE = ol g
10% 7V =4 E45%th Admiraal et al.(1997)

< FA A4 Hde B4 HEe HES

2 A5 g

=
A 2y

3}
=

=
-

) i Particle separate(%) Bulk density Three phase of soil(%)
Survey Point Site Texture
sand  Sik Clay (glom’) Soid  Gas  Liquid
A L 5 473 82 131 494 68 538
B SiL 313 578 109 094 355 0 64.5
. C SL 758 166 76 161 609 18 373
Floating leaved SL 647 263 90 150 56.5 0 835
and E SiL 270 595 135 064 %1 0 758
Submerged F LS 81.0 126 64 171 645 32 23
Hydrophytes G SiL 02 595 183 049 188 33 779
H L 512 316 172 142 536 29 35
Average 197:20.44 389+1956 114+449  120£0457 4541720 23+235 5231776
A SiL 831 50,0 69 110 416 160 04
B L 464 453 83 044 166 34 80.0
C s 88.4 73 43 165 622 71 307
D SL 563 47 90 026 190 8.1 7.9
Emergent E SiL 97 662 4.1 129 486 03 511
Hydrophytes F LS 80.7 122 71 167 629 71 300
G L 316 485 199 096 36.1 288 351
H L 318 472 210 112 02 284 294
Average 48542617 3892000 126£774  106:0500 412£1729 124+1095 465:2001
A SL 699 255 46 110 45 499 8.6
B L 473 05 102 104 394 303 303
c LS 793 161 46 131 495 295 210
D SL 547 9.1 62 089 35 658 06
Hygrophytes E L 510 367 123 119 “7 136 17
F SL 708 219 73 L1 419 540 41
G L 372 34 194 L15 34 284 %2
H SL 570 25 105 136 513 254 232
Average S84+1397 3221007 944494 11440149  432:561 409+1473 160:1123
Total Average 2562101 3621672 1126580  113£0391  430£13.92 1901957 380:22.83
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15% )4 Z23&ta, 2ajstgko] 50% Rl F o
2 Ao, 278(1992)& Bl 55
~60%<1 Ho| FA| Aol AHFe FoZ Bl

Stk tARE F24 3% A Z(2009)9] ZAME
s AuEE 29 vgo] BE AEF =3
Fo) zpol= BRIE & glow, ot 2y, WAl
HES] gefol| whe} T2 B A7 GebA
Ao 2 Yehth o3t AT AnE wFo
u FAEY] EAREI} AAHE 2435}
R B e} Fx FAE ES Ul &

=7} E}E’ﬂ vﬂl%d Aoz Bk n
(Benvenuti, 2007), €34, thdA 241 E9] H| &2
EATe 593 A % fle Aoz HddEd
(Jones and Esler, 2004). A4 ZAN) A< EA
B Y= Admiraal et al.(1997)7} A A& FAESF

ol e l‘lF

L
.

o] EARESE Aol} glom, Feqn 1)
TQ009)9] W57 Tl FAEAY] EARE )
A HEE e ek oA e e

FA BEY] BEAQRE 5A0E & F 9lom, o
< Yyt 148 F4 &4 ‘3‘3 713l 4
kS ke A3 JHETiDodd and Lauenroth,

BEPHFRE F 24wl
T+ 41.15~4541% 2 2 A}o)
T Aol g} 7P 4 FF - %‘?él%rﬂo
&0l Bt 2.3+235% % 71
523+17.76% = 717 =Tk (ﬁ,E;Hj} L S, 1
WHMY 5 1991)S TSR AA AR
o gk AFelA Aol 60% o1 7)%
10% °lshe= ZAEG Jas Frhal stk
AT A CQ} Fo| 74 - I Ed e Z5

QPN 2] R, R A
o Ao wet me) Fgst Mgl 3

\[
=~

ofs
Qo

e %—(2008) A =Ee] 2A}
oA SAUEHAES 1.331~1.7022 HIsY
Ak B AFYAA T LF7} 0.24~0.96g/cm3
o7 vre HW9E HAAth oA EG Y og
59§75 gl T X ARE AFH U
e AR & & loH, FANEY A
o HAE FIFS FUIE A7 et AS A

1730e] AEtol A TFo13e] =89 WU
EAHE

L
pu

=

3
2

o
BT

58+076°§ o] FA A e
d(pH 5~7)°l oﬂ%k"ioﬂ%(ﬁﬁ@é 5, 2003),
AEEEe B9 - AFAEW} 574072, A
FAEY} 5.6+0.672 FAAED 6.1+0.761 T}
opzh e S UEhloh AE(1999)%F
Brady <} Weil(2002)7} #|AI$F pHE=2] ZAH
e 55~7.002 A P AH HHd
&R 37.5%00 sidet= 97 AR A
R TR EAEJCH, I F T XA
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Table 5. The analysis of soil chemical properties at 8 study sites.
Site pH EC OM  AvPys TN Ex. Cation(cmol/kg)
(1:35 (@Sm) (gkg (mgkg) (%) Cat K Mg* Na'
A 66 0.16 4 25 0.023 156 028 47 033
B 50 0.2 48 15 0307 74 036 16 046
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Floating leaved 53 049 7 17 0038 0 ol 04 0.16
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H 68 033 13 5 0.067 49 067 18 034
Average S7:072 0413033 18£169 30:223 0.120:0.120 54+503 0.34£0237 17:1602 027:0.180
A 62 0.16 1 51 0062 48 020 41 031
B 50 093 23 17 0.12 23 009 06 0.17
C 56 0.69 31 6 0.681 94 135 16 029
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G 58 0.19 10 ) 0.063 29 036 14 0.15
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Average  56+0.67 047:0271 176101 35178 0.164#02138 5.1#4.67 049+0472 20178 0.30:0208
A 59 026 13 3 0.088 78 051 44 008
B 53 0.19 2% 3 0.178 28 140 15 0.17
C 62 049 31 6 0.168 60 074 07 0.11
D 60 057 2% 5 0.145 21 020 13 026
Hygrophytes ~ E 53 035 51 9 0325 43 103 37 0.14
F 6.4 0.79 12 3 0.09 34 036 11 005
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H 77 059 18 166 0.115 63 170 12 0.10
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Total Average 58072 0440263 20£135 43+339 0.148+0.1434 55+4.56 0550458 19+152 0240172
Evaluation Criterias ~ 5.6~68 04~09 14~29 11~60 010~016 17~118 01~50 10~50 0.14~02
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