J. Lake Sci.(374#5), 2008, 20(3): 263-270
http://www.jlakes.org. E-mail: jlakes@niglas.ac.cn
©2008 by Journal of Lake Sciences

KIIR T an R asEsSERERE LR

KO, ERH, TAFE, BTH, 2R
(PR 27 B P A S B TP 5 R T S0, RS 210008)

W E: BRI BT IR SCSE R A ST T T B, SR VT AR R W RESL 18 I A DU R ARG LA K
WRATURRY . BRI EBDK P RBEE S DUSCHAR S IR A2 S H AT 00T, 55 R BE LM (Y PR 2 S S 1 LR B R A
DR B B BRI S Bkl . BRSE T AWE . SR AR, DEOREBRS & MIBUKE SR LA L&
AR I B ). P BRI ER R B (1) 2O SRR S m R Dk, FAbIR A a2 o R A 5 Wik ik
R, R WERRER BRI S ma /N, AP X A RO B B UGE R, (HE 5 LT & ) 2 25 IE G
KGR UURWY;, AW BIREIES, RO WA

Nitrogen and phosphorus forms and release risks of lake sediments from the middle
and lower reaches of the Yangtze River

ZHANG Lu, FAN Chengxin, WANG Jianjun, CHEN Yuwei & JIANG Jiahu
(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

Abstract: Cluster analysis, principal component analysis and correlation matrix analysis were used to analysis the nitrogen and
phosphorus release risks from sediments in 18 lakes located in the middle and lower reaches of the Yangtze River, as well as the
nitrogen and phosphorus forms and related geochemical parameters from sediments, pore waters and overlying waters. The ecological
difference of macrophyte and algae dominated lakes was the main reason of the difference of nitrogen and phosphorus release. The
release risks were well correlated with the iron-bound phosphorus (FeP), algae available phosphorus (AAP), total nitrogen (TN), total
phosphorus (TP) in sediment, the content of nitrogen and phosphorus in overlying and pore waters, porosity and organic matter
content of surficial sediment. The AAP and FeP was the main phosphorus forms deciding the phosphorus release risk and other forms
were in less effect on it due to the lower contents or lower transformation ability. The sediment organic phosphorus was not directly
related to the phosphorus release risks but remarkably positively correlated to organic matter contents in sediment.
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Tab. 1 Location and basic status of 18 analyzed lakes

N ” EIHE KE A K (mg/L
WMy s Kz ek Btk B ﬁ;ﬁ P043_§% K( NgH4)
VT WIALRCT 29055317 114°07'52" 1.3 130 1 0.021 0.568
LW HAEKA 30°17'22"  114°4320" 2.1 200 1 0.002 0.129
WEW WIS 29°21'33”  113°03'17" 0.9 50 0 0.034 0.161
KEWB  mnE 30°1'8" 116°22'51" 1.4 20 1 0.008 0.378
TR EH JUTLETH  29°2630"  116°221”7 3.2 50 0 0.007 0.157
i pampeld 30°13'50"  114°10'59” 2.1 85 1 0.008 0.174
B WIAESRIN 30°14'9" 114°36'57" 2.0 160 1 0.010 0.449
HER] T B 30°10'33"  116°22'45" 2.0 30 1 0.007 0.190
b WEATIX. 29°45'53"  113°22737" 1.5 150 1 0.008 0.235
Ay TREIK 30°37'41.8" 117°5'50.4" 1.1 60 1 0.006 0.295
W EW ZRWTE 30°1536.7" 116°4'47.8" 1.1 60 1 0.004 0.397
A WXHX  30°1524"  115°08'45" 1.5 80 1 0.102 0.776
KAB  EBE 29°58'11"  115°49'15" 2.1 50 1 0.011 1.289
R EXHLX 29°53'45"  115°3538” 1.8 65 0 0.208 3.648
KiBH  EAOKA 30°5'39" 114°59'34" 1.0 70 1 0.028 0.582
JUEM JUTHRR 29°41'13"  115°56'34" 2.7 50 0 0.013 0.211
XTI R 30°50'9" 117°2' 7" 1.0 15 0 0.017 0.438
Zrib) HWTTX 30°33'16"  114°23'38” 3.8 80 0 0.037 0.734
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Fig.1 Sketch map of sampling locations along the middle and lower reaches of the Yangtze River
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b, flux RBEBGE E (mg/(m*-d)); VAR EBAKIRRUL); Co Con Cry WA n UK. 0 UR(BIRIERD AN j- 1 1K
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FEAEED: BRI SR AR G, XU h AT S AT A AR I Hh T B S B AR A W R AL A 1
b2 5 5 B AH 0 S B AL R T REPEAR B /D, BT TR, (EER A AT ET R 725 . B E
BT AMIEAEE: B4 AW (fep, mg/kg) . MIASH AW (Ip, mg/ke) . FA45 A AW (alp, mg/kg) . £5
255 W (cap, mg/kg) . H VLB (orgp, mg/kg).
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18 (aap, mg/kg)BEATAHT. B SR R i 1 0 5 DU H) S B (ip, mg/kg) . ER(tn, mg/kg); FH R iRA5E
HEE A YT S BB R, FR N loi, %); 105°C FHE LI U FLBRE (por, %).
2.3 LREEKED BRI ZSE

For 2R IZUIBRYIREIEAT 0T uE, FRIEIBRIK, 32 R0 (B BRoK R (ph); I LG5 #r
N E VR PR BEIR AR (podp) . IR EZS B (nhdp); FITEA HLER T AL(1020A) [F] 25T E 1 ] Bk i
A AT BB (toc) IV 1 ML JCHLBR (tic).
2.4 FAKEEERSH

WK B BE (VLB S0 Secchi Depth 387K, sd, cm); H Ho A48 00 % V5 R PEBE IR R (po 4w,
mg/L). BPEEE R (nhdw, mg/L); HSRA0ME KA IR FH (ec, us/em). HHb, BT RESHTL
IKE (plant, FKEWRER 1, ToKEERER 0).
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(plant)VE R R G, DIHEBRZAR B RIS 5347 T RE 7™ AR 52 1.
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R DX AR ISR B K A A . AFUR, 2 1 I W90 AR 768 90 104 R A S0 7K B AT B 5 b I B A
KA, P, ATRUACHZE 1 ARRE R A KA A BRI, L0 R RUR DY BB FIsE 26
ARSI E, BT R EFRARAA. W4 2 5 k4l 3 M 4, HAd 34 6 A 1A,
W KA. VER W, SRS, 4 4 B 8 NN A EET. SR, KB, EEWE . BT
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Fig.2 Systematic tree of between group linkage cluster analysis

3.2 BERBRMSTAY. EEkMEBEKEHRSE

RS AR BRI AT AR v U 5 S AR S I s LU o v, R RGBT U AR g T B /K R 1 T i
R A AR . TR TR A VAR B S B0 I Y K ik AR A = A 18 A
(B 3). WNE 3 RFEL, 4 1 WASEA M TTRY B B A & &N 1187mg/kg 1 2286mg/kg
LA, A3 A 4 3 14 AT 0 SRR A S B EUT A8 625mg/kg 1 1122mg/kg
B TR o ) S 1 e B e A LRI B AR T S P U A R AR v B B B sl B VR T 1) BBk 10 %
B, TERUBERL, AT IO K Z RN — RIBUK A & A e 2. WEIRE, 4 1 nnm
B K FR R R TS S R4 4.23mg/kg F110.02mg/kg, TiZH 3 FIZH 4 BUIHITA Y 1.84mg/kg F1 0.02mg/kg.
T4 1519 A TR 0 E] B K SRR A R T4 3 Al 4, R RT LTS AL 1 A A BB VR e L
TR T4 3 FI4H 4. SCHG LS RUESE T IXCRERYAE I : 26 1 DUASTHI A A B Rk 4 75 280 1 TR A Bl i o
SEH M 0.41mg/(m?-d) AT 13.2mg/(m?-d), 355 T4 3 F4 4 i 0.18mg/(m? d)Fl 3.33mg/(m>-d). K,
IG5 L AT LA DU A R TTORR A AUl & et 5 R0 7 BRI A — 3 I X G R
3.3 MR EHMaEER

FERBEITEE R, 5 18 WA A =4l [ 4 BoR TR WIALBE RS SR fep. aap. tp
DL RIBRAKBE podp . LT KT podw B HLESZE . U4 AUMATA MBS B HGE f s T41 3 fidl 4, 40 3 fiddl
4 BRER RS B AR, HZH 3 25 WTH M BEURES 22 5 K T4 4. fep TRESE AU 1>20 3>2 4, {HA 1 1Y
WA S 2R K. aap Al p SR fep. AL 1 EHE B EE/NT fep. EUKBERREL &
AR 22 I 3, RIE UK R R & it RN 1>41 3 = 4 4.
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Fig.3 Potential release of nitrogen and phosphorus and their contents in sediments, pore waters and ovelying coaters
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Fig.4 Comparison of potential release of phosphorus and contents of phosphorus in sediments, pore waters and overlying waters
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Fig.5 Principal component analysis on biogeochemical parameters of nutrients and their release risks
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Tab. 2 Correlation between nitrogen and phosphorus forms and potential release parameters

T.5.8 &8 F¥.F 208 £z s eTEgoe vt
nfux .53 °
fep  .50° .30
Ip -04 -05 -.12
alp -.17 -.03 -.08 .84°
cap -.14 -38 -31 35 .02

orgp -29 25 -.08 49°.49° 32

aap
ip
n
por
loi
ph
ec

45° 41° 87° .13 .21 -.28.08

39°34° 63° 48° 58° 14 .37 .88°

29 41°.80°.10 .21 -.14.16 .94° 84"

23 13 .14 .09 .13 .18 .38 .28 .35 .28

02 .19 -02 .28 .39 .25 .62°.16 .33 .22 .80°

-32 210 -23 .21 .18 .06 .18 -.35-.12-.29-.15-.08
-07 .03 -21 .01 .02 .49°24 -.13-.05.06 .26 .46°-.05

nhdp 31 71%-04 -.07.02 -.09.19 .19 .19 .24 .20 .33 -.19.48"
podp -04 08 -19 .43 .44 - 18.03 -.12.06 -.08-.29-.14.52°-19-.15

toc
tic
sd

-42°.35 .22 13 .03 .36 -.11-.33-.28-.23-.63-.45.24 .31 -.11.05
-42°.31 -32 .46%23 .36 .07 -.39-.15-.34-.43-.35.57%12 -.19.33 .69°
-19 -31 -43%.08 .11 .46 .16 -.43-.30-.27.16 .24 .21 .47°.07.04 .42 .09

podw 45° .69% 01 .22 .09 .16 .24 .25 .27 .28 .11 .26 -.11.48"° 84" .03 .05 -.01-.02
nhdw 55° .66* .07 .06 .10 -.03.05 .35 .33 .37 .29 .35 -.24.50°.91°-.08-.12-.23-.03.89*

*Pearson RUBKIHE; a: WIEFEFL p<0.01; b: BFMHK p<0.05; £F5UEHIL 1.2
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