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Iron Content in Lake Baiyangdian and Its Relations With Other Water Quality Factors. LIANG Shu-xuan, WANG
Yun-xiao, LU Jia-pei ( College of Chemistry and Environment Science, Hebei University, Baoding 071002, China)

Abstract: Water quality of Lake Baiyangdian was monitored from May 2009 to March 2010 to explore content and forms of
iron in the waterbody, and their relations with other water quality factors. Results show that total Fe in the water ranged
between 0. 03 and 2. 90 mg - L', and on average 61. 11% of the samples from various monitoring sites exceeded the
standard limit. Temporally iron content in the water varied in the order of summer > autumn > spring > winter, and spatial-
ly, in the order of CK < wastewater outlet and fish-rearing zone < duck rearing zone and garbage dumping site. Correlation
analysis shows that total iron in the waterbody is significantly and positively related to total phosphorus, chlorophyll a and

other water eutrophication indices, but not to total nitrogen.
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Fig.1 Sketch map of sampling sites
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Table 1 Water quality indices of Lake Baiyangdian
X B R/ /(mg - L~=1) (Chl-a)/
st pH A i DO CODy, ™ = gTP ek Wk VA K (pmg-m-3> I
X1 7.04~8.93 0.73~1.70 2.89 ~11.66 6.36 ~12.20 0.90 ~2.88 0.02~0.11 0.03 ~0.34 ND ND ~0.06  4.37 ~17.37 44.83 ~60.25
1.03+£0.45 6.18+4.12 8.33+2.22 1.610.60 0.06+0.03 0.15+0.11 ND 0.05+0.01 10.73 +4.44  53.07 £5.32
X2 7.00~8.10 0.50~0.70 4.43~6.56 6.36~14.20 1.16~3.05 0.02~0.15 0.14~1.53 ND~0.10 0.01~0.25 14.72~81. 11 52.76 ~67.04
0.60£0.09 5.36+0.79 8.12+2.66 2.22+0.77 0.100.05 0.54+0.49 0.05£0.07 0.12x0.10 29.01£22.15 59.35 £4.70
X3 6.99~8.27 0.22~0.96 7.86~9.57 5.82~10.13 1.39 ~3.74 0~0.15 0.40~2.76 ND~0.19 0.14~0.45 10.81 ~47.34 44.07 ~67.35
0.43+0.36 8.60+0.88 7.31+1.96 2.27+1.11 0.10£0.07 1.31£1.02 0.13£0.05 0.34+0.14 25.44+15.59 58.80+10.18
X4 7.04~8.33 0.16~0.57 7.26~10.49 5.83~13.73 0.90 ~2.70 0.03 ~0.22 0.20~2.83 ND~0.18 0.09~0.48 9.67~93.20 53.61 ~70.61
0.3120.18 8.22+1.29 7.82+2.86 1.95+0.54 0.1420.07 1.08+0.92 0.14+0.04 0.3120.16 46.11+37.41 63.41+7.11
X5 7.03~8.22 0.12~0.73 6.34~8.42 5.88~11.33 1.07~2.47 0.02~0.29 0.15~2.90 ND~0.66 0.09~0.97 8.78~39.21 56.39 ~70.68
0.39+0.31 7.36+0.70 7.43+2.27 1.75+0.49 0.14=0.11 1.31£1.05 0.25+0.23 0.44=0.31 23.90+10.47 61.42 +5.78
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Table 2

waterbodies in total iron content

Comparison of Lake Baiyangdian with other

Hb p( E»%}Q)/(mg LY ) E= BTN
N 0.26 ~0.91 [16]
Hi 0.01 ~0.49 [17]
Ly RN 0.10 ~0.62 [18]
FAAETL 0.11 ~0.73 [18]
HIEE 0.03 ~2.90
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Fig.2 Temporal variation of total

iron in the water of Lake Baiyangdian
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Fig.3 Temporal variation of total

phosphorus in the water of Lake Baiyangdian
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Fig.4 Correlations between total P and contents of

various forms of Fe in the water of Lake Baiyangdian
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Fig.5 Temporal variation of total

nitrogen in the water of Lake Baiyangdian
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Fig.6 Correlations between total N and contents of

various forms of Fe in the water of Lake Baiyangdian
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Fig.7 Temporal variation of Chl-a

content in the water of Lake Baiyangdian
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Fig.8 Correlations between Chl-a content and contents of

various forms of Fe in the water of Lake Baiyangdian
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Fig.9 Temporal variation of water

eutrophication indices (7, ) in Lake Baiyangdian
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Fig.10 Correlations between I, and contents of

various forms of Fe in the water of Lake Baiyangdian

P e L N SR B I SN S = VG|
B EVBRANA R ok 2 B) 1 AR S (P <0..01) , 4
KA N 0844 F0110. 8035 5 W12k 2Z A AHOC &=
WO 0512, RIKBFIKF



51 WAL . AT KRS & B 5 HAb KR Fr 6 & <17 -
A 88 —671.
3 #ig [12] BEHE SEHFA0H7 5 SPSS BT M. b5t AR K% B e

FPE DE K A BR B B I 25 20 A R A R By - A2
[B]_ER A, AT 15 K HERC RO SR f FRIS A8 A
N B R BOKR MR & B BT I w8 T3 h0
HR R X R 38 T K AR Sl o B e 7, 4F
THIEH 1. 03 mg + L1 JAIRFIA] LR, K AR 2 %
SHEERWNET > YT >FF>LF, QhEES
M HERER a KR E IR Bz A2 5 0 25 A
Kk, 5 R R AR BFH R

S 3k :

[1] ANNE J,FRED G. Role of Iron Chemistry in Controlling the Re-
lease of Pollutants From Resuspended Sediments[ J]. Water Pollu-
tion,2005,5(3) ;467 —475.

[2] RYDIN E. Potentially Mobile Phosphorus in Lake Erken Sediment
[J]. Water Research,2000,34(7) ;2037 —2042.

(3] SR, B 5. R IRSE BRI 22500 [ T]. B Rl F0 e,
1999,7(5) ;.74 - 84.

(4] Wk, Rtk BAZRET 45, BRI X 7 WA 4 A 4 ARV 2H

GBS )], ARSI ,2010,19(2) :459 - 465.

(5] RE&%E, Tk, ER I Mgk REFNEIASUT]. A
24,1995 ,14 (1) .40 —47.

[6] MARTIN J H,COALE K H,JOHNSON K S, et al. Testing the Iron
Hypothesis in the Equatorial Pacific Ocean[ J]. Nature, 1994 ,371
(6493) :123 - 129.

[7] GEIDER R J,ROCHE J L. The Role of Tron in Phytoplankton Pho-
tosynthesis, and the Potential for Iron-Limitation of Primary Produc-
tivity in the Sea[ J|. Photosynthesis Research,1994,39(3) ;275 -
301.

(8] 05,2, skt WV PR WA R IR T AT ST ke [V ] 12
VEiE R ,2002,21(6) ;83 -89.

(9] REM, AWEE Ak R 45 Bt I A P R 5258 0 Fil b
SIHIASET]. W5 WIVE ,2008,39(3) 1209 -216.

[10] SRECI, XK, SR04 , 56, FIEIE K PRI TS YL DR xS [ T].
rhE AR 2RO 241, 2006, 14(2) 127 - 31.

(117 E GBS R ORI K W 4387 5 %) S s 45 KRR
AW S A 7 e [ M. 4 R bt s PR B 2 A, 2002

41,2002 185 - 190.

[13] CARLSON R E. A Trophic State Index for Lakes[ J]. Limnology
and Oceanography,1977,22(2) :361 —369.

[14] FEWIZ T SR WIS 5 IR T4 T7 8 B o b
[J]. A EFREE WM ,2002,18(5) 47 —49.

[1S] @ARML, BB WA e E SR A g [ M. Jbat. hIEERE
Bl AR, 1990 :291 - 295.

[16] FhEAL, D% BEGeR , 4. W il PR R TR AL 25 BROR M UK AR
EPER R[] b E 47Kk ,2006,22(21) 16 - 13.

[17] FHE50F, EAHE, WA, 55, SLI/K IR Pb, Cu, Fe ¥5 YL AR I
B[ 1], o E BB ,2004,24 (4) 1509 - 512.

(18] BAR, Tl & 2%, WM. AMETL BRI YTk rl VR MR 5 A L
B AR O HE [T ], A 25 5 R A BR324k, 2010,26 (4) -
350 - 355.

[19] FLESH, R, RAEIK & BRI i Bk T2 LB Y
BEZ[T]. BB %,2005,25(3) 589 —595.

[20] RAVEN J A. Predictions of Mn and Fe Use Efficiencies of Pho-
totrophic Growth as a Function of Light Availability for Growth and
of C Assimilation Pathway [ J]. New Phytologist, 1990,116 (2) :
1-18.

[21] A4k 5. AR RGN B T WA 4 A 52 i g L RS 52 98 F 2
[D]. ALt P P R 1P BT 27 BE , 2006.

[22] VARSANO T,KAFTAN D,PICK U. Effects of Iron Deficiency on
Thylakoid Membrane Structure and Composition in the Alga Du-
naliella Salina[ J]. Journal of Plant Nutrition,2003,26 ( 10/11) :
2197 -2210.

(23] I, 223808 , PRk, 4. b i B P AN TR 25 vk B 1Y
A ESYWAAE TR R [T]. KA Y% 4k, 2006,30 (2)
146 - 151.

[24] JUN K,TAKEDA S,WONG C S. Change in the Concentrations of
Iron in Different Size Fractions During a Phytoplankton Bloom in
Controlled Ecosystem Enclosures[ J]. Journal of Experimental Ma-

rine Biology and Ecology,2001,258 (1) :237 —-255.

EFE R I RIBAT (1967—) , 2o, WAbE M, #dx, 20t
RN ) K5 M 5 PE M. E-mail: liangsx168 @ yahoo.

com. cn

HiEE - 1EE

i 3 FE (5 B AR BT 2 9 RAE R ST S , A T 9 CNKI A [ 391 1) 42 SCHG ™ CEPS (CA | BA | BI-
OSIS | CABI 2 22 58 SUIM AR R WsR , HARE 2 S8 AR AU B 5 AR TR M — PR 28 AT, R0 o AR R 1

FAARUANEE PrA, SR RSB AR FIITA o 7S TIA ASCHRE H: 20 4 1) T o O 288l A A T 5 R e Sl sRe . e
AN ) B SO O TR I 1) AR TP B, A TG 1 A B, 75 DU [

ESHETE T
2011 4£9 A 18 H



