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Abstract: The increasing eutrophication of Lake Poyang, the largest freshwater Chinese lake, has taken more and more attention in
recent years, but the eutrophication of shallow lakes around Lake Poyang are known rather little. An annual limnological investiga-
tion was conducted in the year of 2014 —2015 in 3 typical shallow lakes, adjacent to the southwest bank of Lake Poyang at the sub-
urb of Nanchang City, Jiangxi Province. Parameters of the water quality and eutrophic level in the three lakes were time-serially
monitored to deeply understand the seasonally dynamics and the driving mechanism. Results showed that the variation of CODy;, in
Lake Qingshan, Lake Yaohu and Lake Junshan ranged from 2.6-4.5 mg/L, 2.1-4.6 mg/L and 1.6—1.9 mg/L, respectively. Only
Lake Junshan was still not affected by the organic pollution, and significant differences were found between each other among the
three lakes. The contents of total nitrogen (TN) and total phosphorus (TP ) in the water column of Lake Qingshan and Lake Yaohu
largely exceeded the thresholds for eutrophic regime shifts (TN 0.20 mg/L, TP 0.02 mg/L) ,while the concentration of TP was
only in Class IV-helow V. The main form of nitrogen in the three lakes was soluble, and the main form of phosphorus in these lake
were all particulate, except Lake Junshan. The contents of Chl.a in Lake Qingshan, Lake Yaohu and Lake Junshan were 34.65-
184.48 pg/L, 7.66—120.67 pg/L and 2.42—-17.41 wg/L, respectively, and the contents were all lowest in winter. Lake Junshan-
was significantly different from both Lake Qingshan or Lake Yaohu in the Chl.a contents, but no significant difference in the Chl.a
contents between Lake Qingshan and Lake Yaohu. The trophic states of the three lakes has been assessed with a synthesized trophic
state index ( TLI) .It’s found that Lake Qingshan was in the highest eutrophic level (from mild to moderate eutrophication) , followed
by Lake Yaohu(from mesotrophication to moderate eutrophication) and Lake Junshan (from oligotrophication to mesotrophication)
during the studying period. Water temperature was found as one of the important environmental factors affecting the seasonal trophic
fluatuation of these lakes. The significant positive relationships were calculated between Chl.a and TN or TP in water column of all
lakes through Pearson correlation analysis, while Chl.a was tightly positively correlated with TDN and TDP only in Lake Qingshan
and Lake Yaohu. Overall, nitrogen was one of the dominant factors affecting the environmental characteristics in these lakes, and
phosphorus was the predominant factor affecting two eutrophic lakes. In the process of nutrient control, effective reduction of the ni-
trogen input should be considered in the eutrophic lakes while lowering the phosphorus discharge, especially, during the period of
middle water temperature ( 15-25°C ), and systematical regulation should be conducted in the mesotrophic lake (e.g. Lake Yao-
hu) through the combination of N reduction and P sources control, in particular, during the period of high water temperature at
more than 25°C.Tt would provide a new way to protect and manage water environment of these shallow lakes around Lake Poyang.

Keywords ; Shallow lake; Poyang Basin; eutrophication; synthesized assessment; annual dynamics; comparative limnology
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PH A B A8 (% i R K BT TR 213.3 ke, S KUK IRA 7.0 m, S HIKER A 3.82 m, H: 50 180 BH 5 R 45— it
I, 5AW T RWIMGE, , A IR AR SO DT s 5 XA F 5 AR P8 (A4 31 9 A AR LR
WL ) | ZE L LK T g, J2 R 5K B R A KRNI 22— 3 A3 A S el S5 AR o D% 1.

1 B A MR 3 ASEOK WA WIVE = R RHE SAFE
Tab.1 The limnological characteristics for the three shallow urban lakes of Nanchang City in south Lake Poyang
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W ELNE SD MUK, Hodh T DO pH,COND ,ORP FiI TDS 45 % {8 5 3 /K [ 73 #r X YSI( Yellow Spring,
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2014 4 12 A—2015 4 1 A 84,2015 4 3—4 A RHFZE,2015 F 6—7 A WEZE; KRS NG &3



1296 J. Lake Sci. (#ia#+3) ,2016,28(6)

S b N
— T
&
TR B )
Sy < -2
w ook
BV
T
e * ,‘-1;.
2, 3
5
Wy -,
W N
i
A\
W
g 0 20 km
IF N
VI <
1 km 0 3 km (|)_§ km

[ET 1 280 B0 e 5 1 80 B A R0 2 L3 SR A S S S A
Fig.1 The sketch of sampling points of Lake Qingshan, Lake Yaohu and Lake Junshan adjacent to the Lake Poyang
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FEI) COD,, W FETEF /3N 2.6~4.5 Fl 2.1~4.6 mg/L, 75 LB AN EE 9128 10 15 0 e B2, 70 & ZE A, Hith
ZFAH TR, L COD,, HETEHIN 1.6~1.9 mg/L, ¥{EN 1.7 mg/L, LW H 4 Y0 T 1 285
W, &2 Z M I AR Ak . 3 AN IIA I 9 2Z 1] COD,, e B S i 3% 2 57 (P<0.01).
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Tab.2 The basic physical and chemical indicators data of Lake Qingshan, Lake Yaohu and Lake Junshan

DO/ BWE, TR, mgRs s ORP/ PAR*/ Ky/

3 pH A (mg/L) m (mg/L) (pS/em)  NTU mV RE m!

HL# 8.7+0.6 8.96+1.90 0.33+0.08 116+x4 174+20 50.4+26.0 96.0+14.0 61.2+61.4 4.17+0.05
PE I 8.1+x0.8 8.95+1.10 0.57+0.30 149+16 201+15 39.7+21.0 105.0+34.0 103.6+42.6 3.42+1.13
ZE11 7.5£0.6 7.86+1.80 1.20+£0.70 55+0.5 80+2.5 10.7+5.0 131.5+36.0 307.1+88.4 1.38+0.16
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Fig.2 Changes of COD,,, in water column of Lake Qingshan, Lake Yaohu and Lake Junshan
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0.05) ;TP ¥ EEFL 43514 0.071~0.299.,0.073 ~0.234 F1 0.01 ~0.071 mg/L( & 3¢, H iP5 (LR TP ¥
JERBARGR BRI ZRAKIV ~ 25V FRiE , BRI A ZEBRAL, oM 227 A Br T, 2 AW 2 (B 0 . 3 25 5= ( P>
0.05). =1 TP ¥ FEAE 2015 4F 6 H ik B KMH (0.071 mg/L) AA R K IV Ishrifl, Hofl A 3353 1 ~
M 25hRiE, FME Z TP WA = TR MA S, FI 5 HAb 2 AMH1H 2 A3 20 8% 22 5 (P<0.01).
TDN TDP 43 5ilJ& TN TP 1) FE 24 BLH 43, PT Ak I I e 4 4 WO AR, e R B R 3
RV 3 NI TDN Mk B TERK TR BRI AR (18] 3b) , 5% (S50 shbs - 2ok (4 TDN ¥R T s
AR, AES FER AT A, AN ZE L) 5 Bl 2 4% 0 3 22 57 (P<0.01) , Ho A A 2Z [/ JC i 3 25 5 (P>
0.05) ; 7 LTS FNERIB A TDP ¥ VSR 0.004~0.059 £10.003 ~0.110 mg/L( & 3d) , SR A, 1l 3
PR B AR T 2 1LAAN A A1 2 ANWITA 3220 BUR A , 3 ANWITH W P 2 R S i 25 5 (P<0.01).

Chl.a ¥R BERT DATE— B RE B L RAF AR TR 4 0 BRA7 . 35 L0 BRI AN 22 LA Y Chl.a & B2 315 Rl 43
SR 34.65~184.48 7.66~120.67 Fll 2.42~17.41 pg/L, FII{E 435~ 94.65.60.13 Fl 8.31 pe/L, K4k Chl.a
WREERE LR & IIHAY Chl.a ¥R EEMTEA ZRR B AR, HoAB R i i B S M AR KB W A2 0. 3 NI Y
Chl.a V& ALK (& 4) AR 1L 5820 2 (M J0 0 257 (P>0.05) , 1L 5 H AL 2 MRS 2R 8%
#ZH(P<0.01).

N/P HAEXS B2 5 R A K B A EEAE A, MoK N/P EfE <7, N B RS B2 A K NP H(E7E
8~30 Sl i AR KT, N/P HAE > 30, P A B 32 A K A BRI DR 717 AR 5T P 3 LU BRI AN A2 1L
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Fig.3 Changes of N, P nutrients in water column of Lake Qingshan, Lake Yaohu and Lake Junshan
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Fig.4 Changes of Chl.a concentration in water column of Lake Qingshan, Lake Yaohu and Lake Junshan
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Fig.5 Comprehensive evaluation dynamics of nutritional state in Lake Qingshan, Lake Yaohu and Lake Junshan

2.4 3NiH Chl.a iRESEEFEFZEIMNEXXR

73 AMBIIAT, Chla ¥ 5 TN TP \TDN  TDP ¥k FE#F 2 i3 TEAHIE (P<0.05) , o 5 LB FIEE A Chl.a
WeRE 5 TN TP ¥ BE SR I 3 IE ARG (P<0.01) 3 LB AN Z21 L K R Hh Chla YR EE 5 TDN 'TDP ¥R B S A% &b
FIEFHIE(P<0.01) ;Chl.a YR 5 COD,, Mk B L IEAH G, (AR B0 v 22 4% 5 35 IEAH C (P<0.01) , 5 4k 2 4~
THHP AR R ;Chl.a WS SD 2 HUAE, BRE LM Chl.a WEES SD AHCHA RES, 350 2 1~
A Chl.a {55 SD H4 25 61 AH 5 (P<0.01) ,Chl.a ¥R J¥ 5 SD AUAHIEIE R A, 7 L) K M58 B 1 ] g 3=
T2 R IF ORI A LN, 550 X 5 2 K IR B S A A S, T V7 D 9 288 T A B ) A0 4 L L K A A
WA 14 2 S I R 255 5 LU R BRI b TP YR BE 5 COD,,, (TN e BF 55t Wi B TF A 56 ( P<0.05) , WK i it
FRERVTREK B A ] A UE.
2.5 3 #A TLI( X ) #1 N/P tb{E (TDN/TDP tb ) EAR R KRR ER

FRAE AR AR 3 A8 RV AR I BEAY A o o 3 AMIBLBEBR BE , 40T 3 TR IX o) Z [ 25 B8
RAFEE TLIC T ) B N/P HAE (TDN/TDP H) AR B (B 6) . FE7 LA, iR BT ) TLI( S ) 5B K
1B, AR IR I 08 SRRSO T g i, TR TLIC Y ) 43 500 -5 AR IR AN i R S 1 A7 A 125 22 S ) R WD R
AT A 88 340 2R TR, PR A IR Y TLIC X ) AR A K (B IR R v | WA K A F R s
ASAGHR W AL BEE IR TR TLIC Y ) B Wi R, B 3 MR R W Z R A7 e 22 5 SR
A7 AR B SRS TE— B R BE AR T o IR A 8. 3 L BB A2 1 LA Y N/P EL (B3 R 4300 A 4.26 ~
15.74 .1.91~32.97 1 8.80~50.02 , F-HIE 4> %K 10.4 19.4 F1 24.4. 3 ANWHAYIZEH IR N/P HO(E % B ik
KAG, LB 3 1 T AL R A1, 76 = MR SR B RARE (B 6) . 75 LSRN R I8) N/ P LU AEAS [ (9 3
Tof BE W T 22 () 5 FE o 2 5 51 L8 ) (V3R A0 50 R 22 ) 22 S MR B (8, (H #8845 v iR et 00 1) (B A7 7
HER.
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Tab.3 Pearson correlation coefficients among trophic factors of Lake Qingshan, Lake Yaohu and Lake Junshan

U RI] EIRHET CODy, TN TP SD Chl.a DTN
H L) TN 0.253 1.000
TP 0.378* 0.530 ™ 1.000
SD -0.060 -0.215 -0.447"* 1.000
Chl.a 0.227 0.497 ** 0.635 -0.313 1.000
DTN 0.297 0.916* 0.628 ** -0.172 0.535 ™ 1.000
DTP 0.079 0.619* 0.677* -0.137 0.531* 0.720**
PR TN 0.331* 1.000
TP 0.518 ** 0.313* 1.000
SD -0.406 ** -0.281 -0.391* 1.000
Chl.a 0.472* 0.393 0.425** -0.685 ™ 1.000
DTN 0.195 0.652* 0.276 -0.020 0.160 1.000
DTP 0.493 ** 0.260 0.809 ** 0.009 0.298* 0.416
ZE L) TN -0.059 1.000
TP 0.048 -0.092 1.000
SD -0.363 " -0.512" -0.211 1.000
Chl.a 0.285 0.531 " 0.364* -0.677 ™ 1.000
DTN -0.012 0.858 ** -0.155 -0.287 0.427 1.000
DTP 0.065 0.218 0.590 ** -0.104 0.589 0.301

#* P<0.05, #+ P<0.01.
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Fig.6 TLI and the ratio of N/P variations with temperature in Lake Qingshan,lLake Yaohu and Lake Junshan
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3.1 3NHAKE RIS E S H M A E B MES T

KA W 1 5 BRI T K SCAR AR RS b i TR s S B K R e 2 i s i e TR A 1Y 3 T8
T, ZE 1L A A AR X, 52 AR R A /N R 7 36 3, SD R E T HAb A, MR KR
TEURL Y SR A G, T LSRR I A k4 AR 2 T 50.4 1 39.7 NTU, 2 ASIIAHR IS T8 HX R EIX
WX R 2R 4 B TR BRIty AR 76 S AT 25 DA T S B YA 7 P B PR W 2 B . (RIS, Chla ¥R BE 0] LR —
FERRE B RAFK RIS HE Y (OB, T LSRN BE 104 Chl.a ¥R BE 435135 5] 94.65 F1 60.13 we/L, I GBI



E K & 5 AR 3 sh B 3108 AR IRk 30 B R R AR e LB B F AT R 1301

TEIFEES R R B B T RE R A I N R L — RN,

R BRI A KT A TR R KA T AL B SR R MR B A B — s R R FE 53 O IR BE A
JEIREEIEE S5 T S R BOK A I FR I K B S B R e R — AR KA TN
TP ¥ FE/M 51353 0.20 F1 0.02 mg/L LL I AKIRTEAE K A & 8 SR AL B KBS FE BT A i) 3 AN o, 35
11133 (TN ;0.516 mg/L, TP :0.138mg/L) FIFEH (TN:0.362 mg/L,TP:0.131 mg/L) M B IR Eh R B L 5
TR s B IR E B B, 7 L A A A PRI B AR R AR L T R R B SR AL B —E
BEARAFIRSI T (A TR FIE AR ) a2k A USRI . 35 LA AR /K A b TP Ik BE 3¢ v , A GR B b e 7K
IV~ 25 ViR, A0 L HA S 374, 2 ASWNA R TP 55 i)™ 8. AR N/P LUAE AT 20, 75 1L Al 4 N/P Lh<
T ARTRIT AR R U B4 WA R WAL T TN M5, KRR TP W BE 58 2. 510 ) 42 4F TN ¥
0.197 mg/L AbTF 1 K BibruE, TEIH W Z 15 AR {45 TP Mk B4 0.03 mg/L, &b F M 20K Bidnife, A K
75 TP W B = TARKCRANAC X AT RS B T BRI S i AR M 36 Sl i 2 BOK R E 7= A A K

TKARIREE Hpof B TSR KA AR A — 8l 15~ 25°C , & 25 Chl.a ¥ B T BE -5 /K IRAR T8 B e
PRI K IR F S SRR A K R TR A P AR K BRI T T G RO SRR R A I R
HHIGIBTE B AR ST 55 N R S BORIF S R B, e i A K A R P Ry 76 3%
i, Chla ¥REE 5 TP COD,, Mk B2 2 ] # S A% 18 28 IEAH GG R (P<0.01) ; F 1A, Chl.a ¥R EE 5 TP ' TDP
W 2 (8] AN D 2 IEAH DG OC 2R, RIBE R 6 AR Wk 3, /K A7 i B O B B B T 1 22 BRI K 3R B vh
TP .COD,,, Y& B FIZE L1 /K BR 455 vh TP \TDP ¥ A B 23k R KA, IR i 330 R 42 1L 8 76 B 2R 0] Chl.a &
BB T HAB AT X RE S E RERIRE T m A . 3 N INA MY Chla ¥R A RN B e A(A, Hofh =1y
HTE I X T BE 5 A RpR IR S A 6. A At K, LA ARG D B B IR, H B SRR A
BEEERE A ANRRIE 2 40 K ZROT I 0 AR T A RE T 2 /D B0 SR Y 1 AR S BUK R TR A
3.2 3R EEFRURERIREFHH

X ARRI A, BT X R | AR R M KBRS REMG R EZ 25, SR
[ & B IR ™ AW 3 AN A T, i FIX A E AT AR R R 2 A, & 8 IRk
DR R ARER 25 BIE EHF IS SRR R E, R — 0P B S SR ik
IR, CA TR B IR % LI WA e, Bk g T s IR, NN K SRR,
3ANWINA R EZR H T RARMK , B R B 3K m A HOK S K96 IR R B 28 5 1 oK A 0 78 75 4k
ER JeHAF IR A AV KRN T 2 m, KIRIREE R R BE F1 22 , SEHIA K ARK AL, JT4E
S BEWI K AR TN TP 75 44 ™ 5, (S AR 78 TPos /K T, 305 AR /K S L (oK Rl 18.2 d) A AR
KRS DR, %45 L0 RN B EL A R R K SCA A L v RE 35 1 K I T &5, K AR 8 SRR W 1
T M2 B BRI R E. NS YRR F LRSS & 8 R 2ok A TAMRIS Je. Hhd
LU s F 3l P B SOOI , R LIk T S 2 N VAR 3T I Bl T AR TS Y B R AR I A
H LKA, [RIBE T5 3™ 5 0 B ARSI e i A 3R R S ECE WL E S SR EE R . 3w
TG QLIRARZ | SRS QIR KAACE TR B i BRI, o LR 3 i A AR WG T K 05 Y s ™ 5, A s TS
YL 57% . BRI PO A TG S AN AR WG V5K KT RGE | F B SR A A Y TR S YR S B
e B R EE R, ZE LA LT A IE B R A s 57 B AR i X WA R R E
TR, 52 NSRS ) A0S Je it /b PN 3 B B oK SO, B R BT AEh . SR ZE LU 9 35 4
BOR B TR SR A R S SRR B A SRR, [l I/ IR 55 B T AR 45K b3 n sk
PR SRRV R | FLIT DX R 30 R T™ 3 Y TR T S AR R A 1L Y B SR AL R, A E R K AR
BRSO T AL XA BB R T X R A F it AT R BOK A b 8 FR 3 T = L

IR B TR & A BT T B 451 £ 34 3 A5 I AORE I DR 36 24 R B A SR SR AR X e T
B BB MK TRTAS (R KRS ) 538 P BRR A5 (IR OGIRAE) | KR i 18 F 4 ks Ak L 2R 9
W O AI A BRI R, Fre M IR R 8 10 il O 3h AN ) ST 38, (1 3 AN K PR R B 2 4 Hh B Al
HRA LR T B SRR HE BT, 3 AN Chla ¥R (78 SRR ST & F AL AE bR , 29 Chla VRIEZ 3
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AENA TSI KR & B SRRt B A AR, ARIEAHOCE BT RIA, Chla YR 5 TN TP Wk 2 1 25 F
FHFE(P<0.01) , B BEE WA P 260 B 75 3 v B 1 o3, K S vl 7 i s 25 A 4 - DU g 48 3 /7K R
B ARG Z WK IR T A s g FR e, IR KRR 3 NN E BRI EE RSN, fEE R
IR BT KRS B IR T3R5 5 KB AR e, 223 I, PR R B G A T m s 8
FRAb s B AE AR A 78 FR RS FE BURAIG, P IR R R PR A0 /KM & A B 38 3R T ZE L B 3RS
MMRI T = IR IR BT, 3 A 00 & 3 TR AL BE 40 T B TS [ (K B85, 7T B 545 WA i Hh BE7 8 K IR
EFREWRESHER L.
3.3 N/P LL{&(TDN/TDP tt) HIgr & 3

TR SE R DL L (TN TP ) S8 b ok JH 50 77 A 0 65 SR BR A 2R (L AN ) 2 3 48 1 1) S5 L 1
{H 22 FARA, 110~ 17 ,10~30 F1 7~ 15772 o U )15 22 B, T i 25 450 5 s 0P VT P R it i 45 A4
KA R TN TP 5 Chl.a ¥ E Z [BISEAT AT, 456 B AMR TR ITE J , 38 H /K b U0 L I F AN e s
S W RE ) (4 SR BRI S O TDN TDP 2 WA /K 1 Hh U 5 5 h 5 4 10 T A G0 40, A TR e 2
B A A AR P T B MO I AR, IR, TDN 5 TDP X 88 28 9 A= 1 52 i B LAl 5K B0 78 97 48 3l Al
R FEARWEGE R R B B SRR AR B R W 3 MBI NG N/P EUAA, LB RS LA 4T v G L ke
WA E BRI MES % 3T 5 BN, Kk N/P HBEXT S8 h 10 47 3 T -1
EEFHEMIIA NP W LS EATRE N 20 Ze 47 5 Wixt T o B SR AA W &, K R A9 N/P LHES A
AIREN 25 224G, AR N/P LU EAR G AR46 S 25 (] W E K R 8 SR kA 09 28 bt 3 4 i 7
SR E BRI R R X — SR — 4 A, {H Xt AR B S SR I AR R ALER R A 1
WIS, MisA e B BT AR .
34 M= EERURESRIPNER

W s B R e E IR R 2 8 SR 3 i A DB ARE b A Bl i dne o R s K A O R
PR SAEAE TR TS Yo Biia . 5 LA ST P I, 32 3 1 23 Bl LA R R B T T G A TR A
HIRZI B AL TRRE I B S FRAIRAS. BT, AHDG AT FRI 1 IERXT A I R R 455 B vR (A5 3 W Rk 4
Gl AR ATE I A5 Je B it 308 20 7 LU SIS TR 1 B0 3R K A TR AR, BRI UK
SN Ak T 2 3 AR AR 3% B i T 32 B AR S A A B 5 K W s RS R R DA B B 5
B Sy 2 (4 T DT Y X R . [ b, 3 T 7 Sl 3 R PR V5 9 4 1 3 B N 5 A LT B SR Ky
A A TFUCEBIAK B, BRI K R B IR R BEAAL I IR & 45 &30, 9T = K Fi b Ak A
AT 4 m, B2 KR AR, JEAR 5 %o KU A T R 000 o 18 00 DX T R 14 P2 77 5 T e A5 40
SRR, (5.0 m/s) /(3.2 m/s) KT, KR N P e BEAR S 3B 3 A3 AR A4 D FEBR (12 mv/s) 59
(3 m/s AR ) KGR T Xt AT G278 —HK X (KR <2 m) S FREL B TRY 5 sh 500198 & R, 5 XUIR 01 18] 5
55 RIRRIAE LY, 91K B R ik BE AR = T 10 A%, TP WREESR T 3.6 £, R XUR I/ F T BB S AR K AL 4L
R E SRR B AR AR Ik, N B0 I & B IR bk - S W) A s 2 0 3. 22 L K B s Ak g 4, AT
T AR g 37 1L B ) o TS SR A B TR I (ER 2 1 ) £ 205 R 5 I 3 K RS Ok — B B
Wi, 4 4 22 L) A 1) S AR Bl A R LU K SRR . FE B B SRk A0 v, o o R el 785 R 3k
NI EIES Ry 25 RS AAAT A AL AR R i A 9 T o AR R R 2R (KR 15~25C) B R AR B B 31
DR B 2 5 7 w7 % 0T 9 D) 7 7 s S B 0 Ay A RIS DBKORE R b AT AR R R, 0 L R A R R 2 T (K TR >
25°C) WP T 5 H0E. LA 15 it v S B R BB B 350 &1 B 2 P 0 s 12 K T8 9 199 7K IR B 48 48 5 45 D )
i AV B

3 — T W 7K A 2508 S TR TR A 7 B 0 T A 9 BT S5 A Scheffer S5 4R H 9 v
TKITARE S e BRIE FIA T 7R Y 1B FE 451 T (TP =0.05~0.15 mg/L) H/K WA AT AL F 2 ASA [ Ak
A TR LS MK A" FK A A ) 3 < T KA. 3 S SR AT L 4A T LR A IR
(B, G2 1 25 07T S RS rl R 9 B A SR BRI B B TP R JE AR AR IS B AE 0.07 ~0.11 mg/L Z [A], Wang
SUS BB AL TR KA B oK AR i TP R FE I A 0.08 ~ 0.12 mg/L, T 3 [ 546
HIH BETL I 0.04~0.06 mg/L. ASBFFE T LA FIBE MAELAL F LA IR B2 0 00« Bk A" REEIEE, G &



E K & 5 AR 3 sh B 3108 AR IRk 30 B R R AR e LB B F AT R 1303

IR PTG Z PR 2R T R R SR T AL A5 — R GRS IR Lazzaro™™ A /K fA e
B BE A I 7E 0.100 mg/L LR, A F T 0K ALY K Ji 5 WA PK S, 1007 1L ) F0 B2 5 K A4 TP 3k B2 53331 O
0.138 1 0.131 mg/L, AFI T /K AP EZME . Pl , X T8 4™ B RO IIA I 5 |, AL TAR ik
TETS PPt PR G b, 51 S E S R G m ALV A R G e, A i A4 8 S SR A R 1R, s T
TP ¥ BEAR HLOTK AR B 8 B = Ak IA T 5, A3 G I A 2548 S HOR R 5 K B, 18 40 37 LA ik
R AT KRR AS | DU IR Bk A R GeRa e PEA L Bt 2 9 152 7.

4 i

1) T L REE KR TN TP Y528 AR R 5975 Yo Ui, BLERm Tk &AL B S b IR A, A R R
EFEALHI RS, A LT AL IR 5 U BRI TP ¥5 e ds ™ &, SR RIFRIKIV ~ 45 V 28hruE. ZE 1)
TN ¥R EETCRA B 2 A a3 TP IR EE /T o TR EIA 2,

2)3 AMMHINARY E S TR RN LS B> 450090, o Ll e T AMEPE TS P B — A
FE Y& BN, B RSR R S E R ~ PR BR8] BRI B TR s Y i B HEA .32
RUTR B2 00 P B TR R RS e h B R ~ B E B R A S, R — D E RS TE 1
WA 5 ZE L I8 Hb A A R i Rt DX, I T e R A A 7 L) s R ), XTI 8 SR A B ST D, R — R
BIEE TR, T RS TR ~ g FRRE Z ). 3 NN MR e KI5 TN TP I SR & D).

3) KRS 3 A E TR B A T, 4 WA 0 8 SR AR B 4 B O T IR B K IR ER B, AT
B 5 & WA, B KR B IR S S R A G

4) B RSR UL, AR 3 AR IREE R £ S W F 2 — B 2 N E BRI =S m A

TR 5B SR ATV ) ) el 7 R R e A TR R 2 R A el A R SRR AU A A X B SR A
FERE B B A RIS FE L LT R W R R4 FNA B 3 S TH /K SR EE A 0 7 ). X T 85 4
FEEE ORI (3 LU RN BRI ) | B SGHE A B UG 5 YA R IR B Bl b O B iR 2= OK IR
15~25°C ) [ 3250 AV B B 324k RS B 1, T TP ¥R BEIR LUK A W 1R 2 B KA T &, ol o JF
JRAESAEE BARSE KT, I3 25 gy LA UTK A o5 R i KBRS, AR Bk 1A R e fa e e AR
FARAS W M2 7.
i, BTG RBRP A FHR RS E I F 69 B kAo B KR A4 5 50 0 AR KA A LR A 6 B
B e K IRBL AT TP 0 Z A5 AR B 22 A2 0B A2 ArcGIS 4 B L3R 56 45 8 | SR Ao [ AR T SUAE 5 3o 4 A Am
SN RAE LARAR e B B bt A ek XL AF AR SGREF AT KA T A B G R FAR MR
Y5 FRA) R EF I E S EI AT R TR £ 5T E N — AT R
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