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A Basic Study on the Euryale ferox Salisbury for Introduction in Garden Pond(1I)
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ABSTRACT

Through the research and analysis on the hydrological environment and soil environment of habitats through documentary and
field studies over 14 habitats of Euryale ferox Salisb. within Jeollabukdo, with the objective of acquiring the basic data for forming
an environment based on plantation of reservoirs that are composed with Euryale ferox, the following results were obtained.

As a result of analyzing the construction period of the habitats of Euryale ferox from a total of 14 places, the average period
of duration after construction of all subject reservoirs appeared to be 71.8 years. Moreover, when examining the relationship
between the age of reservoirs and eutrophication, it could be judged that at least the eutrophication of subsoil and water environment
is not an obstacle to the growth of Euryale ferox grows in habitats that have a reservoir age of approximately 70 years or more.

As a result of analyzing the gardening of soil sediment of the Euryale ferox habitats, the component ingredients appeared to
be composed of 80.2% of clay, 16.7% of silt and 3.1% of sand, and the soil class pursuant to such was classified as ‘heavy clay’.

The organic matter contents of soil sediment appeared to be an average of 36g/kg, and there appeared to be no noticeable
difference between the habitats and non-habitats of Euryale ferox. The water quality environment of Euryale ferox habitat appeared
to be pH 6.5~7.9, concentration of dissolved oxygen to be 1.8~8.8mg/ ¢, concentration of COD to be 6.8~74mg/ ¢, floating
materials to be 2.0~213mg/ ¢, total nitrogen to be 0.422~10.723mg/ ¢, and phosphate to be 0.003~0.126mg/ ¢. The average
DO concentration of Aedang Reservoir at Jeongeup, Daejeong Reservoir at Imsil, and Myeongdeokji at Gimje with high vitality
and green coverage ratio of Euryale ferox appeared to be 3.5mg//, total nitrogen to be 1.33mg/ ¢, and concentration of
phosphorus-phosphate to be 0.061mg/ /. When comparing such with the entire average value, the DO and total nitrogen concentration
appeared to be rather low, and the phosphorus-phosphate concentration appeared to be higher by two times or more, thus, an
in-depth study on the correlation of the vitality of Euryale ferox Salisb. and concentration of phosphorate-phosphorus will be
needed in the future.
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Figure 1. Location of reservoirs surveyed.

Table 1. Status of research site
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Location Habitat name Construction periods Mark No.

Jusaengmyeon jecheon-ri Jecheon?2 reservoir 1920 Nj01 1

Namwon-si Jusaengmyeon nakdong-ri Wang reservoir 1940 Nw02 2
Geonjimyeon ipam-ti Gamdong reservoir 1941 Ng03 3

Imsil-gun Jusaengmyeon daejeong-ri Daejeong reservoir 1943 1d04 4
) Hanseong reservoir 1897 Jh5 5

Jeongeup-si SOSCONEMYE0 0By Aedang reservoir 1971 Ja06 6
Sintaeineup yuk-ri Yukri reservoir 1933 Jy07 7

Mujangmyeon goheung-ri Gungdong reservoir 1974 Gg08 8

Gochang-gun Jangmyeoon dogok-ri Yanggok reservoir 1930 Gy09 9
Sanghamyeon yongdae-ri Suknam reservoir 1945 GS10 10

Gimje-si Myeongdeokdong Myoungdeok reservoir 1945 KM11 11
Cunsan-d Okgueup sangpyeong-ri Sangpyeong reservoir 1945 Ks12 12
Hoehyeonmyeon hakdang-ri Daewi reservoir 1962 Kd13 13

Tksan-si Yongdongmyeon daejeo-ri Dangha reservoir 1945 Thl4 14
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Table 2. Methods and items of analysis

Item Unit Methods
Water level Staff & tapeline
) Temperature T -100~300°C Waterproof thermometer
General item - -
pH(Hydrogen ion concentration) - Glass electrode method
EC(Electric Conductivity) ms/cm Diaphragm electrode process
OM(Organic material) g/kg Tyurin method
T-N(Total nitrogen) mg/kg Kijeldahl method
Soil NH;-N(Ammonium nitrogen) mg/kg Colorimetric method
P50s5(Phosphorus) mg/kg Lancaster method
Cation(Ca?*, Mg?*, K*, Na*) cmol/kg EDTA Titration method
COD(Chemical oxygen demand) mg/ 4 Permanganate volumetric method
) SS(Suspended solid) mg/ 4 Glass fiber (GF/C) method
Water quality - "
T-N(Total nitrogen) mg/ ¢ UV-Visible spectroscopy
PO,4-P (Phosphorus-phosphate) mg/ ¢ UV-Visible spectroscopy

., 2= %
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Table 3. Bottom deposit quality of research site in Eurvale ferox Salisbury habitat

Sail characteristics
Site OM EC T-N P,05 Ca Mg Na K
pH (g/kg) (ds/m) %) (mg/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg)

N;01 53 32.7 1.73 03 72 40 1.0 0.24 0.31
Nw02 52 13.0 0.54 0.18 21 2.8 0.8 0.18 0.26
Ng03 5.3 216 1.05 0.21 37 55 1.7 0.23 0.44
1d04 49 20.7 1.33 0.21 25 24 0.7 0.29 0.28
Jh05 5.0 109 0.40 015 50 13 04 013 0.07
Ja06 48 404 2.59 0.34 44 45 12 0.19 0.42
Jy07 52 215 0.84 0.22 30 55 14 0.36 0.18
Gg08 6.0 535 1.28 041 79 89 2.1 031 0.50
Gy09 4.2 6.6 6.45 014 30 99 36 0.88 0.90
Gsl0 5.7 61.5 0.84 054 37 58 18 0.27 0.85
Kmll 46 4.5 2.37 0.38 48 36 4.0 0.51 0.36
Ksl2 47 510 704 0.39 46 6.5 12 0.39 0.27
Kd13 6.3 88.1 0.19 0.70 11 1.7 0.9 0.14 0.09
Thl4 41 344 528 0.32 25 8.3 2.7 0.54 0.61
Mean 5.09 36.89 2.28 0.32 39.64 5.05 1.68 0.33 040

(Notey Nj0l1: Jecheon? reservoir, Nw02: Whang reservoir, Ng03: Kamdong reservoir, Id04: Daejung reservoir, Jh05: Hansung-ji, Ja06: Aeadang reservoir,
Jy07: Yukri reservoir, Jy08: Gungdong reservoir, Gy09: Yanggok reservoir, Gs10: Suknam reservoir, Kmll: Myungduk-ji, Ksl2: Sangpyung reservoir,

Kd13: Daewyi reservoir, Thl4: Dangha-ji
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Figure 2. Distribution of nitrogen and carbon in habitat soil
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Table 4. Quality of sediments in Euryale ferox Salisbury non habitat soil

Characteristics of soil
Site H oM EC T-N P,0s Ca Mg Na K
P (g/kg) (ds/m) (%) (mg/kg) (cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg)
Nj01 54 31 14 0.27 77 46 1.13 0.24 0.3
Nw02 56 12 05 0.16 21 2.7 0.77 0.19 0.23
Ng03 6.5 9.3 11 0.16 36 33 0.84 0.09 0.11
1d04 49 25 1.7 0.20 20 2.3 0.62 0.23 0.22
Jh05 50 13 03 0.16 45 12 0.37 011 0.10
Ja0b 438 52 29 0.40 40 6.7 2.55 0.31 0.63
Jy07 54 62 0.8 047 19 49 0.86 0.27 0.08
Gg08 56 44 05 0.34 55 36 0.69 0.16 0.21
Gy09 42 14 33 0.17 31 32 097 0.27 0.25
Gsl0 47 65 14 051 20 44 111 0.31 0.54
Kmll 38 29 83 0.29 4 74 398 0.61 0.51
Ksl2 438 25 6.6 0.22 35 6.7 1.65 0.31 027
Kd13 53 28 04 0.24 12 18 0.61 0.15 0.12
Ihl4 41 27 42 0.22 16 74 2.56 0.45 057
Mean 50 31 24 0.27 33 4.3 13 0.26 0.29
2. 2287 A9 41 2 Hem$e ) 203emolet. S5 593} 69

D a2 9 44

3gollA 997HA T8 7t o 104, 204 28 309 5 3
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Figure 3. Water temperature of Euryale ferox Salisbury habitat
(March~September)
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Table 5. Analysis result of water quality on the research subjects

_ Water quality
Site .
Temp (TC) pH DO (mg/ 2) COD (mg/ 2) SS (mg/ £) T-N (mg/ ¢) PO4-P (mg/¢)

Njo1 250 78 33 201 192 1.301 0.009
Nw02 23.7 75 28 9.2 52 0.568 0.009
Ng03 24.0 71 29 9.6 838 1.104 0.017
1d04 24.3 71 34 150 72 1.348 0.012
Jh05 26.0 6.8 28 108 92 0.681 0.042
Ja06 257 70 22 19.3 188 2.225 0.045
Jy07 25.3 6.5 18 168 184 10.723 0.036
Gg08 24.6 79 41 77 84 0.933 0.003
Gy09 250 76 4.3 6.8 2.0 1311 -

Gsl0 23.7 6.6 83 8.8 56 0.663 0.012
Kmll 26.0 6.7 5.0 236 19.0 0422 0.126
Ksl2 253 6.8 6.5 9.0 6.4 0.364 0.019
Kd13 213 76 76 8.3 24 0.633 0.010
Th14 26.0 6.7 51 740 2130 5038 0.122
Mean 25.14 712 4.33 17.07 2454 1.99 0.03

2) #4 Hep Ouf o} 2 Xk glon o=, 3EASAN CODZ

ZARAIA Y] 422(C), pH(Hydrogen exponent), DO(Dis-
solved Oxygen), COD(Chemical Oxygen Demand), SS(Sus-
pended Solid), T-N(Total Nitrogen), PO4-P(Phosphorus
Phosphate) 2] 24 Z3l2 Table 59} Figure 49 £3tstgch
A& QHA71Y HF 22 25T, pH 65~79, 244 &
= 18~88mg/ ¥, COD &= 68~7dmg/ ¢, BES4=4 20~
213mg/ 2, E484 0422~10723mg/ ¢, <AFE <l 0.003~
0126mg/ ¢ &&= HAR ZSAHEA AA ddAY pHe ¥
o 7128 SHRY7IEY 349 $ASH7IE 6.0~859
ool v watRE wf BF WEAFTHIS] §hde]| Koh, J.
K.(1996)7F A& ZAA] 24 S, A2 18 g4
T I 7HA ARAE AR 3 AFolA B pH7F
789~7928 AHAYA|o wE pH H37} AL UAH A ]
w5hH tha H3kEZo] 3o 10].

ZAEA] 2L FEE 1.8~88mg/ /9 HYE,
Bt F& 43mg/ 4 o|tk. 7 AE ASA Y DOFEs L%
AGAE2]) A )R] A FBARA]) At FakA]) 7
A BYA) 1 FIZALA) 1 FEAFA) 9A dFA
FA £08 A Ueiyth 53] 13 AdAeAS} 4t o
AL TANE7|ZL W& 289 T 71F 75mg/
0 Hh 22 24 527t HEdth(Figure 5). 3HH A
AQ7%(COD) L 68~T740mg/ ¢ W¢lolH HF 17.0mg/ ¢
2 34 & AE A9y A A9y F=7F 108 o] 2
ol7f dth 7HE w2 X2 A gekA) A WyA) d¥
AA 2AFA) A HFASA) FE SEARAD A gy
A4A] =olet. COD 8mg/ /4 o|3l7F wH-84 714 ©l

o] 71%A] olstel AR uehgdth. 1 of= 3] #orA
AA oz ApA {72757t w2 o= Aldn. g
FARY TEE T WY FHE &+ QA she A
B2 GRYoMY dadt 8oy 919 ol w2t 25 dojd
& 3 RIYIE o5 4 Ak Yu Y. H2000)9) A
of h2m A0 FYYshe 7P AR AL Sk A
SR R B

250 10
DO(mglt)

0 ——CODimg/L) |

ssime/L)

€oD

55
(mg/L)

100 S Bm IE BY BB BE B

(m~m 3)oo

& P

S B M W & W o = B
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Research site

Figure 4. Concentration distribution of DO, COD, SS on Euryale
ferox habitats

AR 24 A & AA EEl 0422~10723mg/ 4 ©)
HOE B FEE 2mg/ /2 EHEAT A SYARAD
b FA) AL HFALAL 2B 1% TS Lo
3gsh= Lomg/ £ & A3sHth A AR 14
A2 G ARRAFAD Y FeAFAE U YE
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sgohe Img/ /& 2I3H9IL 11 9 A FofAE ot £
o dgshe = (04me/ 2)7F AEEHA E3 FYE& 7]
9l Img/ 2 Btk oF 28] £ =5 Ho fiiE giiA|7}
JIFs A AR Azt
A QY] AL HE AZol ¢ H ANIRH Hu
0126mg/ ¢ 714 BAE o B ExL 033mg/ 4 otk 7}
Al B8 B AYL PA HYAo|n 1 ok 4t
G Ag NFAFAD B A woln. % 3 A
S Me A AEHA dokeHFigure 5). QA <19 &
T HYE 34 AR o 20l s ZA e
oF oAb FoA|= 0.0mg/ ¢ oo R wjg- Y AR B}
et 2y ghoflA] 7]&dt HE 4 3 7|20 R e U
Loz s tete 459 AT} 8ol glojA] Q2 tigt
3] Fash Yaolrt. B3] A5 27| qlo] APHH He
o] ymA 1 Qo] A He 59 e gl
b EF(AY) ol ol JEo] dAF ol Szt A
AE G| 2 FH02 & ¢ 9k £ AF giAA A &
A gAo] 7H U = 2 9(Th143} Ja06) A& 7IA dZo]
A8 Ak Aol BRIEEZ, 79SS Tshd ¢4
Aojel WXy AR HE 181 of2re AW 94 =9
IS A&+ 9ok

ZAAFA o] 2 FA AL QA Q19 F& Ato]o] T
o AR SRIEA] goton, Ay SEARAY e FHA
SEe A gAA 5 7 BA AEER oY QA1 F

L

 d

Z]i

4 sro] mE 7HEEY A2 Atole] A

wu o ¢
re,
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>,

B T-N(mg/l)
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Research site

Figure 5. Concentration distribution of T-N & PO,~P on
research site

3 TgE

A F7HA =olgt viet Zo] thEEe] 7R AE ASA =
AER o] 451 Ql=| o2 QI8 7HAAE U] =3 AA
oF 2d7], o5 9ih 5ol gk YA e 27t 2 Hel

o E ogdt e (EE A oE 2, 7S & )l
7 AT AAAE T3t et 53] A3t vEel o3 2
HH ol Aol =t A7 th SAHIT E w2 F
Hofl A7 7 AR e FA Bl FEE BT
A S 2 Aer ddH.
7 AR A5l S vlAE T8 HLRE w2
of ¥ d=% 42 a4 s T B8 4
52 = 7 U0 Y 2 ESERET T ER
yEu HE B ek AT By 40| vy a3}
o 7R AR Aol 7 B A7 TEE Vel R §
7 AR ASAA 14 s +2 3 B¢ 12
I ¢4 o] thsf Table 60 Yebieh. A7 A 5 71
A dEY B5rFo] 0¥t ol HI& 25% oYl A ¥
A WPAFA, F5 NgAeA 223 A YA & 3%
olc}. o] Al ¢ 442 YPem o]a}, Yo HH-E 121em o4,
F AT, 244 22m/L ol EYY H7E &
20.7~545g/ke I33 T-N 021~0.34% Solch(Figure 7).
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Figure 6. Environment & growth condition of Euryale ferox habitats
at Daejung reservoir, Aeadang reservoir & Myungduk—ji
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Table 6. Environment of Euryale ferox habitats
. Ratio of Body Water quality Sediment
Vegetatio een Depth length
Site h area cogx;rerage (cm) of I%eaf Termp. DO COD TN OM T-N Dominance community
(100ni) (%) (cm) (0) | (/L) | (/L) | (/L) | (g/ke) | (%)
Njo1 0.3 143 113 131 25 3.3 20.1 13 R.7 0.3 Trapa japonica community
Nw02 08 0.66 120 53 237 2.8 9.2 0.5 13 0.18 Trapa japonica community
Ng03 09 346 127 50 2 29 96 11 o6 | op1 | Nmphoides indicatTypha
orientalis community
1d04 55 30.56 90 121 24 34 15 13 20.7 021 Euryale ferox community
Jh05 75 2.18 65 128 26 2.8 10.8 0.6 109 0.15 Nelumbo nucifera community
Ja06 55 25.00 67 161 257 2.2 193 2.2 404 0.34 Leersia japonica community
Jy07 16 287 113 33 25 18 168 107 215 022 | Zizania latifera community
Gg08 14 16.47 80 143 24.6 41 77 0.9 535 041 | Zizania latifera community
Gy09 12 16.00 72 153 25 43 6.8 13 6.6 0.14 Leersia japonica community
Gsl0 35 051 68 85 237 8.8 8.8 0.6 615 054 Nelumbo nucifera community
Kmill 50 36.50 85 153 26 50 236 04 545 038 | Euryale ferox community
Leersia japonica community+
Ksl2 05 0.59 83 146 25 6.5 9.0 08 51 039 | Paspalum distichum var. indutum
community
Kd13 05 0.03 30 163 27 76 8.3 0.6 88.1 0.70 Nelumbo nucifera community
Thl4 250 0.76 73 143 26 5.1 74 5.0 344 032 | Phragmites communis community
Mean 355 93 84.7 119 249 43 17 19 36.8 0.32
. THEE SR Y EHQ @E 80.2%, WAk A A A 2AA 9 H gt v wsl HE
16.7%, 2 31%= FAE(FHEL A=R=0 )l L2440 22 A4 —‘5-5% E}/\ U1 A0l =l
2. BHAUY $718 Y HE 36g/kga§ QkE 20 ol k. wrekd 2% QUi qle] o] B 7}
529 B8R 7H 5T Tt Ao Qi 4 A AEY Ao gt JHBAE 5] At A5
20 4% - 5} AN el % A4t ole] B A7k e
I 2421 032%9F e/ ekt ofe 4
FATl Blgf w2 golH, olF FFHEFE TR X ol g5zl el Zo] AU T Axol THAES B A
ol ZIAAEE) o] et Ho| el uist7] ffsiA ZHA A SRS SRS st F A
3 wobrol 5-692) AR BE AL N-10mz B AAE 24T 4 kn B,
F U6~Todemolt), B3] Mot Y LEQAUTE Ho|  E A7 AL spIAR) A% SN A B
€ 6891 A B2 $40] 12 SRR Shed 1 IBYAL BA02 o) uf W) Rk 2 2y

36

A5771002F A9l
30~203cm= AP w2t WPt A
A2 84.7cme} 130cmo|th.

AFek 30~60cm WYY} E3t
7~899] 41
a, 7L7l—_,] Iﬂ-',f,’- TAL
520 Ao 5 WA 20T, B 7| LEL 206To]H,
69 Wt 5L 1T, Q7| ek 232°C0|H, 798 Hd &
23} 97| 257}k 27C FYshH, 99 Bt 22 21T,
B 7| 2ExE 195TE =20] 15C ol =tk whetA
Ay A% 5 7 AZEY BEFAEE 2T dof= F
A 34 SOCmoﬂ/ﬂ Y 60cm, -m% 20~27Ce HYs

B2 AMGE 4 Qlck

. THNGE AR £ 42 pH 65~79, §244A 5
T 18~88mg/ ¢, COD BE 68~74mg/ ¢, B-GEA 20
~213mg/ ¢, EAA 0422~10723mg/ ¢, QXSG <l
0.003~0.126mg/ £ o]t} 7N AEY Eulgy} FYert
2 A 9y, dA gFALA 18T HE oA

o] Qlck Eat A ARAH Bt Eofo] ot BtA &

A 59 B Bt AYsT 4549 477 Bad Rl
W 7lE A7 dueke] 4%EE bt g ol §9stel

A48 24 2 BUEZo] Bash A% 24

5o w

2 Aol Aol 24} YUEH oA AANA, of] ¥
ul3] WA A B AR A% SRl 9 4 gt
L RE 7R 4 gl BT BILATY) B 2 A7
7H) o] dhet Al AR ol et nEa pelE &
WA AP E71E S,
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