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Abstract

field survey were carried. [ Results] In laboratory cultivation condition; lemna minor can grow normally in culture solution with phosphorus

(School of Tourism and Geographical Science, Yunnan Normal University, Kunming, Yun-
[ Objective ] To study the lemna minor indicative of phosphorus pollution in Panlong River. [ Methods] Laboratory cultivation and
concentration of 0.1 mg/L to 15 mg/L. In field survey condition, the phosphorus concentration at each sampling point in Panlong River was

0.07 mg/L to 0.47 mg/L. Distribution of lemna minor: no distribution in upper reaches, slight distribution in middle reaches, more abun-
dance in low reaches. [ Conclusion] Lemma minor can indicate the water quality above grade II, and water with appearance of lemna minor in-

dicates phosphorus pollution.
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Table 1 The formula for Hoagland’ s E-Medium culture
EIRARE WS Wk

BiFr N

Hh Concentration of  Stock solution .
Culture solution culture solution concentration g;:::lz /S/OLI:E;)E
mg/L /L

Ca(NO,), - 4H,0 543.000 108. 600 5.0
KNO, 251.000 50.200 5.0
KH, PO, 136. 000 27.200 5.0
MgSO, - 7H,0 246. 000 49.200 5.0
Na, EDTA 30. 000 6.000 5.0
FeSO, - 7H,0 9.920 1.984 5.0
H,BO, 1.430 2.860 0.5
MnSO, - 4H,0 0.930 1.860 0.5
ZnSO, - 7H,0 0.110 0.220 0.5
CuSO, - 5H,0 0.045 0.090 0.5
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1.2 FHi&
L2.1 RBGHAE GRS R EIET 7 d AOBRYLUEREG 77, B
Fr T FH 7 W R Bl 2 R 19 1/10 % 1) Hoagland 75 3%
(RS IT &9 0.5 mg/L 1) KH,PO, 4y 0.5 mg/L
1Y KCI) .

YT 2015 4E 3 H 24 HA MR, iR F 0T 028 21 d,
FHFRW (R T B KH,PO, 4, Hofbal o 52 1 h il )y —
HO) 5,44 0. 1 mol/L KOH 5( 0. 1 mol/L HCl {5 JE7Y
TR pH B 6.5 Ay, RiFRM b BRI T 0. 1.1
5.3.0.15.0.46.0 mg/L. ] 250 mL 5 ESLEEHF ( ELFRT om,
15 10 em) VEMIRSR 254 , AR G B AT 9 S8 SRR BE LR , 75
5 R3S A 200 mL Hoagland & F#K .

FHUEZK 1o <R Rl 75 3 A ERUE R Z2 TR h B, IE 5 A
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Fig.1 Distribution of sampling points in Panglong River
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Fig.2 Effect of phosphorus mass concentration on fresh weight

of Lemna minor
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Fig.3 Effect of phosphorus mass concentration on root length of

Lemna minor
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Table 2 The survival rate of Lemna minor under different phosphorus

mass concentration

e REL PR REL R
Concentration Total number Remaining plants Survival
mg/L of plants survived rate // %
0.1 40 40 100
1.5 40 40 100
3.0 40 40 100
15.0 40 40 100
46.0 40 36 90
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3| 46.0 mg/L I, FE W0 B MR 3 (R AR 2L 1S K, 75 B89 RGY
RRTRE . WILRBRKEE N 3.0 mg/L (403 7ERE 97 21 d )5,
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g WITRBRVR B Ry 46. 0 mg/L A Ab 3, A= 49y i 348 in i S5 1K, 4%
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Fig. 4  Effect of phosphorus mass concentration on relative
growth of Lemna minor
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Table 3 Total phosphorus( TP ) concentration of each sampling point

in Panlong River

R TP

RFF A, TP

Sampling point mg/L  ||Sampling point mg/L
Al 0.08 || FHF 0.09
Longchuan Bridge Yongping Bridge

KAEH: 0.07 T3 EFH% South Second 0. 11
Dahua Bridge Ring Road

SIKT/MX 0.07 || H ¥ Rixin Road 0.13
Jinshuiwan Community

%5k kf Il Luozhang Vil- — 0.08 ||/ #&E& 0.13

Guangfu Road
S5 KALHE T No. 2 0.13

Sewage Treatment Plant

lage Dam
SIS KIS No. 5 0.10

Sewage Treatment Plant

T34t North Second  0.11 Py 3! 0.14
Ring Road Sujiadi
AT 0.09 ||PEFEFTABI Lake in- 0.47

Nantai Bridge let in Hongjia Village

B 4 %% Ceratophyl lum demersum

B Z3% Hydrilla verticillata

B #50R-FE Potamogeton pectinatus L.

O #S5IR-F3E Potamogeton maackianus A.Benn.
B ZRERF3E Potamogeton wrightii Morong

308 B 5% Lemna minor
0O XK Leersia hexandra

251 O SAREM Paspalum distichm L.
= B 5 7% 73 Alternanthera philoxeroides Mart.) Griseb.
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Fig.5 Distribution of dominant hydrophyte in Panlong River
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E:0, BBREEZ <0. 1 mg/L; 7Rl B 8L, 22 D3,
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BARARE >0. 1 mg/ L, ¢ BF AP A5 45 R 0k I S 56 2 1 R 45 2R
AT A K SRR EER T 0. 1 me/L AR, 75 PR 00 B 1
B KM B BE T 0. 1 mg/L I, 7552 A 5o ) S
i, ELER BB RS h SRR RN, T 8T DA S TR
TS YT AR, A 7 e B KA 2232 RIS
x4 TREGEBERINEHETP S8 mg/L
Table 4 TP content in Caohai of Dianchi Lake in 1982 —2000

Ay TP &1 TP content

Year Hiiff Caohai 41t Waihai
1982 0.242 0.088
1990 0.500 0.110
1995 0.575 0.190
1997 0.910 0.220
1998 0.550 0.293
1999 0.610 0.331
2000 1.060 0.260

RS HEKRERPREBR(ES)

Table 5 China’s water environment protection standard directory ( se-

lective) mg/L
41 BEELLPIF) || 4% BB P )
Class TP (as per P) Class TP (as per P)
I 0.02 (1. F0.01) ||V 0.3 (#H.JFE0.01)
| 0.10( 1 .J% 0.01) \4 0.4 (H.J%E0.01)
I 0.20(#.J% 0.01)
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