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Characterization of Water and Sediment Environment in
Water Shield ( Brasenia schreberi) Habitats

Kim, Yoon-Dong

Korea Ginseng and Tobacco Research Instituie

ABSTRACT

In order to identify the habitat characteristics of water shield (Brasenia schreberi), water quality
and sediment characters were investigated. Water shield had peculiar habitats such as old reser-
voir, developed basin-like reservior, a water depth within 1.5 m, constant water level, and thick
sediment layer at the bottom. The species had very dense populations under the favorable grow-
ing conditions and occasionally grew together with Ulricularia japonica. When water shield
decreased, Nelumbo nucifera, Nuphar japonicum and Zizania latifolia increased. Natural populations
of water shield need protection because it is endangered by the human activities and their har-
vest. The optimal conditions for the growth of water shield was near neutral pH, low conductivity
and low turbidity. Therefore the input of pollutants should be controlled for its growth, The inor-
ganic ion contents such as K, Mg, and Na were higher in the water shield growing area. Es-
pecially iron content of the sediments in the reservoirs with water shield was nearly five times as
high as that in the reservoirs without water shield. Thus iron might be one of the major limiting
factors for the growth. It was considered that molybdenum can be another major factor because
water shield is a nitrogen fixing plant.
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ZF8 olde] oAE FRolvt AR 2pel= =3l (Brasenia schreberi ] F. Gmelin) = t}
G 294 4482 583 (Nymphaeaceae) Brasenia%o] Fds Fo2 48, o8 9 #
FEo F83 FANE Aot A VF, LB, nIeME s R B
A A2 oF 300 ha, A7 ANHFS 230 tons o] HLIFEH 1982). ¥, £71, o 52 FE2EFL o}
v =4k, el glucan, glucomannan §& E¥ste FFAAAZA A golr) 1] 1F ko
EES YehlH, olftel MF, 35, AY, o= T Fa%E AU Ao (Misaki and Smith

1962, Kakuta 1979a,b).
— 209 —



210 Korean J. Ecol, Vol. 19 No. 3

T AR 8 WEe] 38 WgH e 2d) BR300 F7) B opie} A
Az 2 BEAo] FEH3A Fol B AV WE 971502 DAY 1
o gl Aolth(e] 1990). $euketol = HehEe MaAA Y, FHGE 4, 7
M, HUE £ 59 2% oldolA Mo AYYrh k(o] 1990), HAE
9710 sl ATHA 1986). T, #AM7F AUE U4 el Be AlgEo] AuE A EoY
ok Assm A QA G AR YT

gebd 2 ZAel e 2 FHET EU9 detE 4Ag AoE so] RE AR A4S
#7e 2astel, £l S AH S B4 BAstn A AR GRS S FR S,
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A B8R 548 gotslr] fste B EAbAM & 2w (% 2 1985) 9 ZHA| FH ol
Mo AEg Fote AHeg FALE I X9 9 FAAE g g @1 2AFE 199149 11

ol AAEATE A EAS e st Fa FANEY Jud 49A1% ), 31~
50%, 11~30%, 10% | %) 2 Fisted ZAIA

EF A 2 AR O Fol & pH =% 7] (HI8424), &4k 4 2371 (HI8N3), A7 Axx &
A 71(HI8733), &= &4 71(HI8734), 2 Z47I1(HI50) 22 #XA +2& 33 o] =
Aatdon B8 AlZE 4R $FHOZRE 10 cm ZoldA 1] Al Yol ofo] 2uba
of Hgtsted dELZ FukatTh

EGEAE T AMEE AFA AEEY B9E 0~15cm FHoloA, 18] FHEYS A
FHg o]8FolY 9 58 AAT F0~10cm Zole FEES 7tz Fa9 2 37ha0A )3
At EGRNL 5ENTH wdA14(1988) 2] EFstEE Aol ute}l Na, Ca, K 2 Mg
¥ ammonium acetateol] ¢l8ted Mn3} Fes ETPA®) olstd] F23to Ax1EF 3712 B354
o FEEAHE A8 AHAY AR 5L Whatman No, 42 922 73 § AdAEF7 2
Mn, K, Mg 2@ Na& &4 &t

A7 A A Babe AAE sk Aste] &) A A} AF S A FxFoll A A A )
of A& AFAe] YARDE FASAL FAAFAL A FAE A5A] FH EYE

&7l ZAbE T
dxnt gl o

&= MEx|9 /gt 224

AHAFRAE A U A AFAes LA AAL Bl vny ALstn HEEL oz
o HAER B9 @4 HAo AAsE FE5EHE AL UL F2 4 pHo2RE A3
g who}l a9 Mg AFIE XA HEX, F8o, 4o $9 Foi4E HAsm e £
AATH AR FE BAAFEANE F10m F2 22 E Alolo] T3 2702 A2 VEHolH A
=, gA1IA A AEAFAZ YA A AANAFAR Berie e, 2244
e FAA] 287 Y FS ddste Folduh MEHFA] vtz R =i A8 ¥4
(0.53 ha) k1 lof o]l thgF ZAtE A A|3}H tH(Table 1).
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Table 1. The reservoirs surveyed for the environmental factors of water shield

Reservoir  Area

Code Location Remark
name (ha)
A Hydngjel 10.30 Jonnam Najugun Gongsanmyon Jungpori Suyangmaiil fish culture
B Hydngje 2 14.40 Jdonnam Najugun Gongsanmydn Jungpori Suyangmauil
C Soggye 1.30 Jonnam Najugun Gongsanmyon Gasongri Séggyematl fish culture
D Gumho 38.80 Jonnam Yongamgun Déngjinmyon Yongsanri G mhomatil
E Sogdong 1 1.36 Jonbug Gimjegun Chénghamydn Gwansangri Ségdongmaul
F Sogdong 2 0.53 Jonbug Gimjegun Chonghamyon Gwansangri S6gdongmaul — cultivation
G Mydngdég 1.15 Joénbuk Gimchdmsi Myongdégdong Jenaemaul
H Sinpyong 1.21 Jénbuk Igsangun Hwangdiungmyon Yulchonri Sinpyongmatl fish culture
I Sinséng 1.96 Jonbuk Igsangun Hwangdingmydn Sinséngri Gujamatil
J  Jungjin 3.27 Jonbuk Igsangun Yonganmydn Chilmogri Chilmogmadl landfill
K Jangjom 0.96 Jonbuk Igsangun Hamramydn Sinddngri Nainmaul
W, ALAFAN = A 27t AFE 80% ol 4

7 ZAA O] &5l A5G EE B
B 19919 o & Arlg AL 2D Eo] frYHel A AHE E7] s el o A%
wHEo] F2E0] 2 %%‘? $Lﬂ TAlle ddEo Yoo HFAQ HE)H o] Y
Folth A2 FR]= AFo] A9 90% @EE Y glen 5~6ddolE =7t QM A
Stk gk =g ﬁiﬂllxh—ﬂoﬂ*i ok 500 m "ol ol AXF HAAFA = Ay
oF 80% 5 /MdEel K1 dow 5d Aol =& lélo Ko RetAl= REA T zh:}.

FEFAE oA AAANZ FEstd Folen Moz wjE g FAE SR ¢
5~6 3z wAlE wron AAHS o]l E A A E] Al2tR 7] Al #}sted 3id ol Ao
Aok sty e F5, & 2 Fo| 299 70% o) HE HH3tn Utk AFEAFANME
19890 &= HH S AR} BEZ AEE AFRd Fd F Ao AFddAn e F
A B HRgol 10% AR F2 Aga FERg Bxgct M55 vtg 2o =
5,300 m*& 19780l AR5t ¢S FAst 4d Ao F Ao &g ATt §)
o M EA LR} 2 H9E Fole X3 E AHEskaL M°1E} e =7 At AA gL A
e EAAue Aduslgong, Ao Mus 2 %iﬂ g =]ell AT =& ol 1.5m
A2 shyjo] HuE wjEe Wy, aL EAE R 119 & E o] ste Wy & #Hst
o 1de] 1~23] 249 HEAE Fosta YU

BExFR e PAAW dESE YT oA AR 19900 = F=8sln 254
WA A el Aozt zt $Het T dor Ao HFEE 50% Wedo S e

A

12

o] felog HY #ZAhstn de dFolch ABAFAE de-H 20%E €47 €1 doy
Aol o] Holx] &g g1 len Ha FHd i dF] FHIL o] 2~3d F9
€ eAle] dEa AR o] ddd

AR FA A 2 Aol -Criﬂﬂ R stn] B EQ A 7tx A (0] 1990)©l
MeH e 80268 Hfstn e B3t agdnh 22111—?2 B AR 228 7] wl g 04
& 9lste] B2 WA 23] o H}E}"ﬂ Hob e JERoY A7 A7 Hol e S &
AT 4 Atk FHAFAE e ARG E @Y FAFE IFAFAZ 10d e o] s
4~5 A9 &7t ek ne ARou bHe] AdHe HEHE FANEY BHE&2 5% <54
=
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Table 2. Coverage of the major aquatic plants

Reservoir*

Species

A B C D E F G H I J K
Brasenia schrebert ® X X X X [ ) O O X A x
Nelumbo nucifera X [ ] X PaN X X X X X x x
Nuphar japonicum x X o X X X X A X x X
Euryale ferox X X X X X X X x [ ] PN X
Salvinia natans X X X X X X O X X X X
Typha orientalis X X X O X X A X X X X
Zizania latifolia AN AN X A FaN X aN aN aN A X
Leersia japonica VAN JAN A FaN A X PaN A FAN PaN A
Utricularia japonica O X X X X A A X X X X
Najas marina A FaN JaN X AN O A JaN X X X
Trapa pseudo-incisa X X FAN FaN VAN X AN A X X VN
Aquatic plant coverage (%) 80 90 80 70 10 95 70 30 80 - 5

Symbols for relative coverage scale are as follows: @ > 50%, O: 31~50%, &; 11~30%, &1 £ 10%, X
none,

* Reservoir codes are the same as in Table 1.

(Stella and Wooten 1987) 9l 2|&l] v} & 4| & o] 4 )
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AR & Hﬂ Aete 2 U—‘% X““E"b— A e AL wesEy o E

=2 FAo] HAoliem 23 o] (1978) 0l olshd HAFol wdTH & Lol ¥
o stk S g ol FARR 1%, AR, THIAE, B, URad F

A o] Fol $Hste Fog g & ok 5, & UrAE T2
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T3 A £ R

w7 A dAV Askd AR e] a4 “éﬁ‘ 1.5 m oW, pHE 6.4~7.002 &
zpo] 7} ginh, Ao A Fal7t A s A FA Y pHe 4.7~7.3 W 9ol slen we pHe &
Ao Wgo] L of3ke n| Arl= Matsudasl Hara(1985)«1 HIZ Ho} g L}E} gl =2HAY
Ao Aol pHE &8 & £ U2 A,

A 50% o4& w7 ARsta e FALA TG HEF Aol A7d=ert B 66.8
£S/cmel il B e W 26.7 mg /124 EA47F A A=k R 1 A7 2=t 7+
e AR FA ) vlate] 2 Holrh 53] FA A A= g e A FAAE

o Hl&H M AEEE HRE L BeE ot & A, ole FH FAGA A H 5 &
goll 23 Aoz AzZME) o] X AR GFAM EAvE 7FE ®el A2t e A A oln
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2 olejg Ho FULS A2 £ THS FAY £ A AFAR gAY, dA
50% ol A AHE&e Ad Y=
=} gxy AL FA 4E5 el vsid e wgton, dole Al &8 ¥4
o Ale EE FEAFAY 4FAsAYG vl o Bol HYAFAY AP A5
AME EA7F AtebE Ao AN F3AsA e Fy Fd s wiE g EAlE ¢
&3 & A7 AT sk, ol the ._71?85514 gErl ¥2 R0 Hol 4909
o ofst oz Azteh AGAFAE 19890l FEHo| &alzh AFeha R @ AFA=
ANAEEY Bt 68 1S /cmst 25 mg /12 vl -9 27) wj o] #xje] L v R 93 @
d B s AzA Be vbEo o B FF o2 EHUS e R A4dr(Table
3). Hara 5(1988)°ll ¢l3td §71A 2 & 3hd A +A8] §H 7} golAd 559 FEA7} Be}
X Aol A&ol Fopdtke Bagh B Aol Aridrwst e E E4g A o3}
A, FA o A5E A AR 2o FAVE T2 AR AR

A o] Aggefol st 3HF L2 EFT HFAAM 22 FUIGFERE BAT AAe
Table 49} 2tk & A A7F $HY 30% o4 ARstn e A4, e 1
o) zp2ba 317%‘4 Holl A7F A AR, agil e F Ak AR gow e o] 4

Al H’ixl“ éliﬁfﬂ ArAz FEsdth Mn2 =x07F #4 Aea gAY Aol zsd

if
o

=8ty M zlolzt gith K& w7t AE zpebx] ke AR A 7}
A=y }%A o HAdE Az Ao dAls @%% o} e 1 Fel Ak Mg
w7 A ER] Bale oA bR B2 gk, A0 2 A FR oA S
3 28 #Q7 A e T JE AFEAE F08 F& verd o (Table 4).
A7} A Ko} 2teka gl AR K, Mg 2
oz Bol ¢ /A= dUAFIF Z7IN] HA =
Ko} Nazb ¢l 9] vz 2] A FA B ke A4 2] 522]of A 19} ©](1978) 9] i} o
e dEGFIL FEeoe A2 8E € HF 53 ge it g5 ot ®gstE A
& oulsle Aol olu: zFFe AEjolA FEIS JYdF HFHE 2, Matsudat
Hara(1985)& <) 2R FRie] =of vlg 9 AR Q3% 293z a7 43 #iaddn
Bausguh B ZAIAE FA7E A dAY AR AeAede e dEAe fge] A
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Table 3. Depth and water quality of reservoirs

Sites Depth (m) pH Conductivity (xS /cm) Turbidity (mg /1)
Hyongje 1 1.3 6.4 68 28
Hydngje 2 2.7 6.7 76 28
Sdggye 1.5 7.0 107 41
Gumho 1.2 6.8 122 46
Sogdong 1 1.5 6.8 107 54
Sdgdong 2 1.5 7.0 66 25
Mydngddg 1.3 6.8 139 51
Sinpyong 1.0 6.8 107 55
Sinséng 15 6.6 68 25

Jangjom 2.2 6.6 63 24
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Table 4. Inorganic ions (mg /1) of water for the reservoir groups divided by growing status of water

shield
Groups Sites Mn K Mg Na
Present growth Mean 0.041 3.5 6.3 2.3
Hyodngje 1 0.042 3.5 6.0 2.5
Ségdong 2 0.037 3.2 6.4 2.1
Sinpyong 0.043 4.0 6.5 2.4
Former growth Mean 0.044 3.3 6.9 2.9
Hydngje 2 0.043 1.7 5.2 2.0
Gumho 0.038 4.4 7.7 3.3
Ségdong 1 0.040 5.7 11.6 4.6
Sinséng 0.053 1.2 3.1 1.8
No growth Mean 0.065 2.6 5.0 2.1
Sdggve 0.037 1.9 3.9 1.8
Jangiom 0.093 2.7 6.0 2.4

Rk

AR MEZ Eoke] Fr7IdRol st &7 dA zteta de A, el abghad =9,
2tgbA) ke Ao g pREe Halg Table 59 2)&b4, Mn, Ca, K 2 Mge A%+ £854
Zd 8ot ztol7k A9 QIR Feol 49+ w7t A=t le Ftolu Ak AL zpebA] &
© Aol Hlgte w9 22 Aog Hol FAo) HRells Mo FoF RO AAAM, &1
AE2 FHol AAEGE SR o & JLAS I Uk £ d& A ABA AFA 9 AR
2 B9zl @Eo] ¥de Matsudast Hara(1985) 2] ®itel A x| ge), 23} 0](1978) & &=
A AR A=A Y Bl = Fert vl Al X o H)&te] =vha B ostdch a8y B Ao A Fe
o]9jo] JYAF= B Ao|7F RN 3 0](1978) 0l J3tH Fal AYA HEZF = Kot
B Ao BuE AU

Table 61 A AEZF S ES A5 FH EFE v wahd Mnd Ca AF2] HES
B 3 EGzte] Aol glov Kot Mge ARZRUH: FHEG 3 ge 3¢e 1
oli Aok 23y Fe A& Aol AAARA FAA 52 HESF o] 53R o] Bk vs}
o 5ull X AW ol JAFSWEAME #x7F AekA] e AN LAY e Aex] AES
o] +H EF¥ ulRd el BES et ok ole £V Aol e ESA At
A Be gl BEE FF8 AL ARS H3HE Aog YaEn

Smith and Ornes(1982) = &7} Zanyste FANEo2 iy A0S AdfMe

2 % (Russel and Russel 1973), molybdenium< &2 {2 o

o )& A} 8 a sty

molybdenumeo] & 8.3}

# ARk AZs e o

‘_,m

Table 5. Inorganic ions (ug /g) of bottom soil for the reservoir groups divided by growing status of
water shield

Groups Mn Ca Fe K Mg
Present growth 26.33 550.94 131.70 148.89 19.81
Former growth 20.56 545.10 101.07 165.10 21.98

No growth 33.90 546.69 65.45 154.68 24.66
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Table 6. The comparison of inorganic ions (ug/g) between bottom and vicinity soil for the reservoirs

surveyed
Sites Mn Ca Fe K Mg
Hydngje 1 12.56 568.19 122.52 148.56 22.98
(near soil) 15.08 528.94 26.91 170.93 27.11
Hydngje 2 20.60 627.81 158.12 169.93 18.83
(near soil) 9.26 628.56 30.99 172.93 21.28
Séggye 15.24 547.06 32.24 159.18 26.93
(near soil) 7.63 642.56 38.38 180.01 31.06
Aquatic plant
Constant water-depth Floating-leaved plant
1.5 m in water-depth
Basinlike reservoir
{ {
?
old —»(Nutrient-rich|—| Optimal growth | « | Sufficient || Nitrogen
reservoir reservoir for water shield Mo fixation
1
Sufficient Fe

Fig. 1. Habitat characteristics for the water shield.

2537 AAME 44X nEs Felol o] o
Fote 237 Bastohn A4, B d7d )
Mo £48shW Fig. 13 2o,

H 2
FET 4BV NI + AoWA B9 Rt AAR sk AFH 7)) Fo] =
#Ahe) B87 54& 2Absharh
EA qAR ] REe BA7 weE APOR oA B A5Ao] HUEE VWMo 9 o]E
Fo] YYHAT 74 1.5 m o2 AZIINE #ol nh2x| golo} drh. wlv} 42 & U=
#7010 Ao #a7t +HE FAH5tn Aor IR Aol S po] AT Yo
A7k gofAE Al e A, AAE, & Sl Btk WRE &3 HARE e o5
of AbgbAl gl Agelnz wEh Mol Basth
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gtom = Fer &9 4L 93 $28 A2 AN edE A2nYsts F44 5o
22 molybdenum®} 72 v ZAd A% £ MR 2o Aai7E Ao YzaEnh
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