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Adoigta BE2L 2 7]
This study was investigated into eutrophication centering around
nutrient in TONGBOK lake from OCT. 1991 to SEP. 1993.

The result was reviewed as followed, as a physico-chemical
factors, The water temperature was ranged from 1.20 to 31.0°C, and
transparence was ranged from 0.6 to 4.0, COD from 0.81 to 9. 40mg/l,
SS form 1.0 to 109.4 mg/l, pH from 6.4 to 9.0, DO from 0.00 to
12.40mg/l practicaly with very low DO concentration in the site 1
and 2 during the summer as a nutrients, the ammonia was ranged from
0.000 to 1.361 mg/l, nitrate was ranged from 0.058 to 1.188 mg/I.
phosphate was ranged from 0.000 to 144ug/l, silicate was ranged
0.035 to 2.806mg/1 i

A €
T IS4 Ay A UL AT FUHE KgAzed, =8
7o AEyH, ZAIHE YEAAch A7 AgHEF qUsE oA
o] A BAZAE $uon, 53] sy YYoE Y+ F 4
T84 U UddEs Pode AIsdct olAY EF udat &
slege] BAoEYt E 82 Fh V&Y Adgel At EY F
FoE2E= AR aTHol MUAA 4 ol glen, oy E¥F WY
= EPISEY] 2@ WHeR® UAFIe AEE PAHolAd Zlojrtt. 1F
At ZAZIAE AFZE Ade FYsidx], delu E¥ol: iyt
olgler, {3 o HYUHE AU FHoUY FIFY A=
AR FEY FELH FAEe T4 e 9h¢ Al AR
TSt HIT T4 ¥y AU gy dfHadE A
Folth o] FPUE= Ta4Ad AMAHL BFAHE LYEAA 2Z7A
o] FFSoldyt AL E TS A 2EE HEAAN B4d
2] Aclzl EAE SHsA Hodch & 2/ dPFAS T A5ds
o] 5 o, Az, 2ela dMg dezion, my Rgudnz Uy
U FREZ2 Al AS £AUFRo] UL FE YA @ B
Zo2 A¥AZon, olgjy Bt AP HAEBEYEH dRUoht 4t
o] §&& JIEHAIE AES shA Hodch

v ZARRYE FRIE 1971do] EF o, 3xte] A g Az
¥ olals 9.200%HEe] A4akg s dZ3YSEI Hadod, Tzl
= 83 TR UP QLo siztslont, HIols Fo gkt
AE AU d F Fddsitefo] ol2A =Hodd Zojc) ojaigt T
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U BHE ZEF Fx3ia ot
=1

+373 dYox 8733, & ARG iyt A3 33 A ARY
ARold, ¥ale H4E RIANFoE 5490 Axdde dF: AY
AFRY AFolth. &3] st FEHE ULLFY BES T4AAR W
LR

1

=

AXY FFAY VLI KYHE ARIFE 222 StdEY A
BHAN 2AME AAStATHFig. 1-1 ).
A= R 3%

B ZAGA 42 BEXLE 1,20 - 31.0°C2 4, 939 12¢o] A3 A
ZolA 718 ¥2 1.200& YEelulon, A 929 7o) FHE3Y ¥
A 713 &2 31.0°CE Ueldic. XF FEJY £2EIZE FAIR Ze
E RAHch F AENY F2A0] & £33 HAHS f4o] A2
A1) 2B ZE 939 64ol 16.7°C2 7HR & $2xj0]8 84
stgcl. £874 FEEE A4 AEHAdd 913 1040l FAH2604 Y
w2 4008 FIEE BHon, 939 6do] HITIAAN HAE wlolF
BH3NAM 0.6n2 W2 FIZE Ueiuch FEEE 1A 933 FA0)
H251RA 4% golATh CDE #7148, B8 FREA0] AHEs)
slAM FHoSHE WRBIE AtLo Fo2 N, gEERE oY B
LA FLEid 3 £8%3 S 2 CDE UehdA "l £ =z
7t Q] CODE 0.81 - 9.40mg/1BA, Z427 A=Y 919 109
BH28] 254 A1 2 0.81ng/1g 2, 93 64 XV ZA1 A2
AEolAM 71% w2 Ueldcl +£8738 2{ELAE EXA0M F
39 FTE 1.0-109.4ng/18] HHAZ Zreato] uatd 939 84 A
FYFEA BHE3IY AFolAM Hoizheg vetwlen, Ju Z4io]l ¥
B 933 FAE AAE 2 FEPOR A ZAPIES 2e
Aol QoiME 27 Vehltl 349 pH: 6.4-9.08] BHE Vel
td, SAdE X AENY EYo] olFojA pHate] & UEehiA] Qgte
L, StAY 5L AEFEUIAEY VFo= ggzel HHE YElWe
of, ¥hde] AMEEHIEL YZEeo] WA AHHFLS FaA S Ao
el 4 HHUE UelWY Ao Alg¥rl. 244 £4E9 B
X U AAe 12 BAE AUA Hrl BRAM £2i4E
0.00-12.40ng/122, 923 9of HFB1e AMZoM 0.00ng/1E HAZE
yvehden, 933 8do BAH1 EFollA 12.40mg/12 Hrigte Yeld
Th ool ALY HEE FASET AR BAHLS AL A4H
g Ueld™ 92dstAlo] 3 Ao, oluf: FAF1Y AL EE

A28 A% 4 SIS AHatsFol BAEHArE 2y 939 3tAY
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2% Q2 939 AL 923 A Blst] W BEE Udte A
2RE E&AtLgio] SR stA4 KoY ¥ PAHLL

729 dREUoldd L B AAl ddo st ™ &
Zol Eaj3te §7180lu w¥ Ao ALFIIUYEC] BMEAAM Y
AE L, tNE 2440 2EY €8 8F & {7IE0] A
A 84" 4 e $£3FU Iy 87| Bats gHe

A {7180l £&Y 4 AUrtHGuy Delince 1992). EZRAlelA o]t
30l & Uehted, ¢dR2YopdAiE 0.00 - 1.36mg/102 &AL
g¥o] 713 wotd 929 9de] FF1 AFolM FHuigtE B o], 91
d 1093 92 10¥o] 71 W2 AdRUoPEAALRE ELrl dF %
o BEXE= EARC: 24508 |RIEY B Byudy, £24%5
o] HAEo RitsFo KT AN &S w8 FXEF Yehulct
(Fig. ). $Z9 ¥ F33cte AFdA 53] o, 53] 3
A1 FAHLEY HAY 9 FRY £293 H43 tEo RS
HHog AEY YRUME AL T E tjuts] #4W ZeE Hzdch
Ard s 121840210 HEEHIEo] tEE J4LPL2 N EXAje
A AabgdA 4= 0.050- 1.188mg/18) BHEA, 923109 FAH12 HZof
A HAAZE UelWen, 9343 7do 22 BF FFAM Hrie e}
Wt Mg AN AR JIBA ALY £71E UeidlEd, oA
2 ZFERY ¥ olgrlol IE IRFLE Ust W F ]
B AHE 3l E¢oSNE LUHAY T FAEHA] RY I
g7l fYEA dojdd Re® AR ((Guy Delince 1992), 1
AU MEEFIEY HEY F/iuA 8L gL FA gL
ArHFig ). 348 FAehANAM Qabdde z2Fe 4AL 3esle=
A AAEAM z2gdhed, 53] @487 & T4 RFgy
A 8L oAt EXAtolA Q-2 0.00- 144.00ug/18] B EAM, 92
d 9do] ALY AHFolAM Hrige Ueidied, g 23l A
A 8dolle FE1Y FHolM HAUE el 4% HHE 24, )
Adle #23g YUeldioy, dadadsods g2l #ASRE A o
=g W$2lg Uetdlch 53] stAds A3dAE of¢ 238 U
Eldled, olE Y QU2 dRUoMdd Lo LERG BAdago] Ao
A BEEAdY BAld T AL Fe] 84 BAY Az uA"
Zog BEG, ERUoHY AL 2T XL uiE AdeE
MHHch FadFas ERAboA FAbd34E 0.035-2.806mg/1 S 2 A
91d 12¢doll BH3Y FEFolAM HAE Uelion, 9393 9ol it
& UEldch 4% ¥F BEXAA AMESHIAE 53 29 HEZEdo]
$8% 6do] ©] F2YL UEldon, ¥ A3y EXE= AMEZHIE

=
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o BEZol 3L MFoM o w2& UEhCE 8o Aiap A

1 < Aol 7l gle MAE ol &%l W £%7

S| BEE AUt At G YgEF(autotrophic)Z3tA Hrl
POoR gELE &3 ARUYOTA, T4 £HA tjild FA
NEFg ol B £ Qtl. EzAlN FELat 0.40-32.03 ng/l
o2 929 3HAQA 7Ho] BFAE2Y AMFoAM HLYL vEhion, 8do
BE1Y FFolA 32.03mg/108 Hrjgg el 4% ¥359 v
A FAdE &0 1At 2L Ueldien, unA AZd:= &

Abstacl.

lo

<! =

VATZLA FHEE AL FFUA(8166F: e X ERTE BA
AR 1992) 8 M;RJ(H A+ 9,700UE) ] BLEN olA7tA] NP
BT Lo Ziztgtey Zd ZHe AAM UEY KIEEUSH 39
SLAAM FRIHE ARHA%en, FF1 & HAST 3FY AF2
359 w2 FI9Ud $24F PHoE At A FatsLFo)
BaEglen, &3] £ 2 713 A%Y A4I2 Ui, A
t H2 FEES 82 FIYTEAM AAE AR glen, FEIY
FRae el AHA RE 48I}EY tEEx fd 22l E
GollA £HE HHRY fYLE IFAH3] AMYH gdeZoeE Yeiud
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2.94%,
ABSTRACT
The work on eutropication of YONG SAN LAKE conducted from APR, 1987
to OCT. 1987,
The value of salinity in the study area varied from 0 to 2%. Water

temperature varied from 11.5T to 27T with an annual mean of 19.8T.
Conductivity varied from 110 umhors/cm to 800 umhors/cm with an annual
mean of 295 umhors/cm, pH varied from 6,1 to 7.4, COD varied from
2.7mg/l to 9.8mg/l with an annual mean 5. 42mg/1. Ammonia varied
0.0lmg/1 to 2.4lmgsl with an annual mean of 0.99%mg/l. Nitrite varied
from 0.0lmg/l to 1.20mg/l with an annual mean of 0,35mg/l. The range of
nitrate varied from 0.99mg/l to 3.49mg/l with an annual mean of
1.71lwg/1. T-nitrogen varied from 1,69mg/l to 5.15mg/l with an annual
mean of 3.20mg/l, T-Phosphate varied from 0.0lmg/l to 0.14mg/l with an
annual mean of 0,04mg/l. Chl.a varied from 0,3mg/l to 56.76mg/l with an
annual mean of 15.7lmg/l. Standing crops varied from 2135 cells/l to
216,216 cells/l with an annual mean of 42,074 cells,/l. The number of
phytoplankton species was total 63 species which was composed of 3
phyla, 3 classes, 9 orders, 7 suborders, 17 families.

1. F &

2 BERGAM EXHEZ updo] mel B¥B o o] niS F&T
MHE JIA St O2 "oldol fdEE AL BEEER Eaolch ol
HEEEodolzl oy rtA7l ot MBoAM BRE fust=Zdes H2rix9
g AZY 4 ok HWE AR A &zt FA A
FelEoler EXA BKe 8% FAR MM EUE £ETK 223
BERKTLE Ues$ ded, odrlds olate] 243 i3] BRHEEE
E 4 ch Azl F240 o3 AU B2 ulxE IS £ERK
e FAZ A el vehdx] ddey, thH uepyd At ge 27
Ha,  Fzie EEEEE A Jebdn oA oAl dEe
FA"YctHKrenkel and Novotmy,1980), o|& 59, 253t EIE H3ye=
| E4 AT AZAHCHER], St} Wafo] dE FrIEZR], o] ILE Y=
do AP JuE F= AT orix EHE £t &%,
1988, £ %¥.1989).

JefM 2 dFAGL HIof FXV(1981d 124) 34.6kn’] ojf 2
AT"HSZZAN  ARFHoeE IUY Ad¥Fe o Q3xFslel
FAR A HPYFoR, £FETKY IJF62d 71& 1,768, HF A
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SAAE 1982-88)3 AWM ¥HuE A cld HYE| g
Aale B ZAA G Hiligel EERLE Uy ZLo=E JdHct

olgitl Wz EIFda AI7HA dF2e &K(1971), R(1977),
#(1978), |%(1981), 8o} ZE(1986), 222 £%(1987)Y SHULEE
Zyesy @77 3Pdes susden, HHUYE 1979, & 2
K(1984), #(1987), # of #£(1985) 2l % (1987)9 Fefypy AF7}
odadent, HEY FER{A Uy d3xE I3] ojgdich. 23t 2
A7 BERLI YAso vlay g2 19874 447 E Fd 108717
ALAZE 4¥o AA 4718 FAE AP HE/LSEN =7 £HEH
ZAHE AAIBtATHFig. 1),

R -E-9:3:3

WL REHE

X, HIE 223 A=z BAAM S-C-Tmeter (Y.S.I Model
33,Yellow Springs lons)& ol& &AR3lgon, pH: HAOA pHmeter
(CG728,Hydro-Bios)& o€ &3stdcrt. CodE= =Aargide] uolet
EMsdenw, Ni-N, NO-N, NOs-N, T-N, T-P= FHIBAEY
(2732 ,1985)0] uwie} wWMAIZ] & Spectrophotometer& o|& 410, 540,
545, 640, 880nm oA ERE=E XH A sgc).

Chl.-ax= Al® 118 27 47mm, pore size 0.45um nilliphore Membrane
Filter(Type MA)E ©|-% oA}¥ ¥, 10nl ofHE (90%x)22 18X
WBetalofA] &3l Spectrophometer® o]-&  &AI}HI,  UNESCO
Methodolm}z} A4t 8y #}9d th(UNESCO, 1966).

KER{LE #H(TSI)E Carlson(1977)0] HAIY BM(TSI)E AME3te
A A8t Tt
7 E%Y At FALE T3} Zrh
TSI(SD) = 10(6-1n(2))
TSI(Chl. a) = 10(6-(2.04-0,681n(Chl. a)/In(2))
TSI(TP) = 10(6-1n(0,048/TP)/1n(2))
SD : Sechi Disk Chl, a : Pignment a
TP : Total-Phosphate
£98ry REHE
By S33E2 THd TEEHE FAd Z2AL dAstded
EHESH A 30cn, 72 50 £mQl Plankton Net(Muller gauze No.11)& ol &
287 MM +BINE TF AEE APt A4 en Ay §A4F
0.5mlE Pipetted ©o]®& hole slide glass®loll 31 400-10008]2
BRstd e, Wayt wi Canera(olympus BHT-32)& o]-&3tth
FRSHES ¢3 A8 Van Dorn Sampler& o] RH&F, 2%,
AE(EHAA Im )M 11y Ae e, EFRx=9l
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(A.Sourna, 1987)& A}g3ly AAdola TBL ¥, HEHo A4 B3I
el 1340 2AANA A5 Heln BAHAE 100-150n1 £ & A]ch
Pipette® ©]& 1ml#) 2]3}od Sedgwick-rafter counting Chamber& ©]-& 3
AAlsle O FFE H3tArt
%2 REY Vo= Smith ( 1950, 1955 ), Desikachary (1959), HX
PR AKPlanktonMi{E( KEFMEE, 1967), Chung ,Y.H. (1960), Chung, J(1979)&
AHgdlden, AEE WY MAEAM FX2FE Cupp(1943), Smith(1950)L
OEln AR RZHE Shiller(1937)8] AMAE msic),

IRE U X

S {LBYy LXK

SLHe MoEs e A Ueiden, BE 49 Hd3FolA 2%E M
2 & Uetdedl, €3} K(1984)2] 0.3-0.7%. #%(1985)2] 0:3-0. 4%,
£%(1987)8] 0.0-1.8%=2A WO 7kl 53 €ysr Agd,
o) R MM KM F2 &L Holu T EKL Aol EFAA
BHES U2 AeE Q53 glch

KBS FAERY ol HoY, F AFAoldA 10¥& AHsta A
2T ztold§ Uelucth Az EETM Yol JIE BE HFEE
Astd AZoM A Ueixteo, pHol oM 6.7-7.42M AF9
A4 d8e A wA] ¢gReE® Yelyicl. CDE HAHlolM ot
w3, SHRQ AE4) MR Hdoten, FHYE 64rA] 43 oAt thA]
wolx]&= Helg uelutEd, ol FLS IS AFY BHKY 8L
At w3 glERoE Hold, 6¥€7A] o= HEZ ALEU #44dd
BFAKI BolEldA &8 Jzer olfel AAHD, JojFE thi] £
42 AY gurow MRl FHYPEE FF0.70(0.6-0.8m)2A
B ettt

SRMES A LRUolE AL(NHI-N)= HF 0.99mg/1 (0.04 -
2.44ng/1) 2% HlaH G2 EHolM EXstEg, o]RE A8 iAo F¢
57l dEeE B0, JHd fx0 3F1 A2 ARY 2 4%
5 98 uwod Reg AAHEHM, dy sdele BEE AN A2 4
UetdEd, oA 83 w2 299y 4y U2 ez y4Hch I
Abd A A(NOy-N)ofl QoM e, BHF 1.7lng/! (0.09 -3.49ng/1) 8 vj¢ &2
& Yeldich

2QAd2 WF 0.04mg/1(0.01-0. 14ng/1) 2 BolA 872 Hgony,
7ol 4 w2 & UehdEd, olZRE A7l 7120 HAEHA A
FollA EojE &40 Hidle Y GO BUste FPeT YAl

Table. 1, Redfield Ratio of the study area.
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[ T-N/ T-P l 101 110 l 57 ‘ 22 |
b

1 AL

EZ Redfield RatioofA g M3l 482} 6Hoj: M9 &S U
VEelieu 843t 10dele 2F O WolZetl(Table 1), ol2d olf
+8e] AR AF QYUteY Aohul &S w4 UEhd olfel AAHY
A9 7l U2 wolAA HE £ ZAA 4y gERLE 0% ¢ /M55
dold Rezw QPLHAL]

Chl.a®] & HF 15 7lmg/n’(0.44-56. 76mg/n’) 22 & WHF L Holm
o H3] 493 64 ®3] wolon, FIFo2E FF1} FAH2AN EA
1B =3

Vollen Weider: R FX7|&E& thado] U dEd,

BT 1.7ug/1(0.3-4, 5ug/1)o]= Oligothrophic

4. Tug/1(8 -11ug/1)o]™ Mesothrophic

14, 3ug/1(3 -78ug/1)o]lR Euthrophic 1 o]A}to]®™ Hyperthrophico®
ER%ed, 94 22zAA499 HUPeE HERL L2 BB
driz Bz™ 4 glrl. EY USEPAS] HER TDAINEAAME Chl.ak
Mesotrophicol|A{ EutrophicktAlol X8=E ™, Forsbery?} Rydingol] &%t
Bl &AM T HA] EutrophicktAo] E§HHch

Carlson(1977)2 HERL TAE S0 2 ZHoZ BFE Aleld
e xolF 0-10071x] FRHE EMEAN Ueiulisd, 402 Mesotrophic
502 Mesoeutrophic, 602 Eutrophic2 2 ERIULH, B ZAA|Yorg
A4 71&2 UAE BER MEMRA gtz g4 s

O HHHE EFIEY SERY V23 R W #£%

ZAZ1Y 3 &% M 3 W 9F TEEE  35M 63Mol
&3 oni(Table.3), YEEE 84U 10€o] 22 334, 31%2=2A, W
£¥8& UEelulch(Fig. 7). BRMET 23] W F2 sdo] we Ko
282 AEE 7YY IYLE ARY Mol d¥E FoAd L=
A2sl, g N/P Ratiod] HA: UeeE A"t F¥FY
FEBelE HY 6¥L AHYaE AXFI AE W Fo 2¥E
UElWlen, ClRo® wZ2H 8ol drt HF ZEHS FEBEE
B 4o BE Aol 42x0]3}e] HMEMEC] Asiztn U RF
2710 &Y3td AY ¥y H|&E RUBE AUy Melosira
italica7t A& Aujslgct. 6¥PEE o|&lZd2 FBo] AEFHA7] A 23S
A B3} 4= Navicula gracilis7}, 828} 3& M italica7} A|ulH o8 ylo)
UElLls, 84ol]l HEWA M italicax= TIA] M granulata® 9]
Table.2. Dominance species of study term(%).
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1 Melosira Navicula Comphonena Melosira
italica(28)| gracilis(?3)|clivaceum(13) italica (88 )
|
2 Melosira Melosira 4ster10ne113
" 37) italica (64)|granulata 82)|gracillina (77
] \
3 Melosira
7 ([30) " (77) " (82) italica(75)
i
4 |Havicula Navicula Melosira
gracilis(36) gracilis(60 " (71)|granulata (75 )
1

Hol7} dojten A loj& o] £ &Ho] Uehbx] ¢gith 104
AdoiMe o] F Fol A gracillina 9 A T0x0]ige] fHFFo=:
UEelger, A 1oME M italica’} 88%8] $BF o2 Ueiudct AA NS
EXg AnEd, 3F 1& AYstz Una] FHoM 64 8d 10¥o)
60%0]}e] fHFol FHsArt FI {EFY Scenedesmus&o] 5FolL}
28& B4t olF S quadricaudae AF A4 UERY SUE= BR{t
A Eo7la e RoE Al

HEzare T 42,074cell/l o)W, A2 21,352 cells/l 2 6¥o]

FE4Y AdFoA JUeludch B3F 0 HUE BEF XAPIDE BFHIGHE
B2y w2 BEFo] Exzted, Wl FH4 = F&Yo] Easl=y),
o]BL FAHILS ZAAY AR Aoz AM  RgEISsY FY
LAY VT L4HEol QolNE FHO 2ol Ueldziesz
R, FH4E olol itly Fyoz AlgHr)

4.3 8

S mERLO JYW A7) 19879 44FE 1987d 109712] 430
AA ZRAE AAIIdr HAES 0 - 2%E UelWen, 222 1.5°C -
27 "cg H®F  19.8 "cdr) AexE= BF  295umhors/cm(110
-800 zmhors/cm) 31, pHe 6.10)A 7.44c) CODE 2.7 - 9.8mg/18 Y&
Hjola EXEslgen, FIFLS 5 42ng/ldtl BREESAN LR oA
A A(NHg =N )= 0.01mg/1oj A 2.41ng/1 2 HIF 0.99mg/1 AT}

ot AN -N)= . Olmg/loi]/k-] 1.20ng/1  deon, ®BFL
0.36mg/1%dt}h. A3 A 4 (Noy - 0.09mg/10j|A] 3. 49ng/18 BWZL
1.71mg/1t}, &4 A(Poy P)— 0.0lmg/1olA  0.14mg/18 DZFL

0.04mg/1gic}. Chl, a2 0.33mg/loflA] 56.76mg/18 HIF-L 15 7Img/1 G T}
&L 2135  cells/lofA] 216215 cells/1E HIFL  42074.10

cells/l1dom, &#¥$E 4% 63MOE 37 3M 9H 783H 178 3580
Edstgct
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