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Seasonal Variations of Nitrogen and Phosphorus Content and Alkaline Phosphatase Activity in Sediment in
Eastern Shore of Luoma Lake, China

XU De-lan',WAN Lei!, GAO Ming—xia', SONG Xin-heng?, DONG Xiao? HAN Bao-ping'"

(1. Xuzhou Institute of Technology, Xuzhou 221008, China; 2. Jiangsu Key Laboratory of Resources and Environmental Information Engi—

neering, Xuzhou 221008, China)

Abstract: Luoma Lake is one of the four largest freshwater lakes in Jiangsu Province, China, and an important reservoir for the Eastern Route
of the South—to—North Water Diversion Project. The stratification sediment samplings at 10 monitoring points off eastern shore of Luoma Lake
were taken and analysed in June and October, 2008, and April 2009. The seasonal variations in nitrogen and phosphorus content and activity
of alkaline phosphatase was examined, and the relevance between phosphorus and alkaline phosphatase activity was analysed. Total nitrogen
content in lake sediment at different depth varied from 0.13 mg-g™ to 2.91 mg- g™, averaged(0.86+0.50) mg-g™; No significant seasonal vari—
ations in total nitrogen content was detected. Total phosphorus content at different depth varied from 0.03 mg-g™ to 0.41 mg-g™, averaged
(0.19+0.10)mg - g, with the seasonal ranking of spring>summer>autumn(P<0.05). The alkaline phosphatase activity varied between 592.39
mg-kg?-h™ and 44.59 mg-kg™-h™, averaged (233.83 +132.70 )mg-kg™'-h™, with the ranking of spring > summer > autumn (P<0.05). Total
phosphorus content was positively related to alkaline phosphatase activity. Findings reveal the spatial and temporal distribution of nitrogen,

phosphorus and alkaline phosphatase activity in sediment in the Luoma Lake, and provide baseline data for scientific decision make for the
management of the lake.
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ARSCHIE T 3% S URR Ay o SR 5 B AR P
PRERHE YR ARV A A2k, ot T HFT&
PR, KB 1 S0 B AR STFRIEH R
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1 #BE57FE
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KB B, I LR DU, T BT 4 B,
KB ALE 35 100 hm?( /K EFR 78 500 hm?, 47K i
120 100 hm?), WiJEE E#2 18~21 m, 24 /K7 23.0 m
A (o BT 2 ) , 357K IR 3.32 m, IR IREE AR
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B 10 KA AT , 2 SR /K MY

AHFFERAFE 5 7 T35 A AR X35, , 2 3% A
WIEER S 4~6 km, FLI5 10 AREEAS, BB LL AN 1
FiRe 3 UCRAERT 405028 :2008 426 H 29 H (H
Z:).2008 4 10 A 24 H (#kZ).2009 4£ 4 H 18 H
(FF), XFHTRIREK, BA R,
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Figure 1 Sampling Sits of Luoma Lake
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E , BRI T 1 LA A ST TR TR AR R X A 2
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Table 1 Physical and chemical properties of overlying water in Luoma Lake

A E] YA 1 2 3 4 5 6 7 8 9 10

JoES B /em 141 243 239 281 85 176 135 96 106 143
(2008 4 6 H 29 H) & ALERFEHA/mMV  124.8 134.1 136.5 142.7 150.8 139.5 87.7 105.2 102.6 1535
Kig/C 26.2 263 26.1 27.0 26.2 24.4 25.0 25.7 25.9 25.6

pH 18 8.57 8.71 8.89 9.13 8.05 7.50 8.21 7.98 8.39 8.56

= FHUEE/em 93 83 88 94 83 63 73 87 81 84
(2008 410 A 24 H) EAEEHA/mV  149.3 163.5 155.7 160.7 143.7 159.5 176.8 165.9 159.1 169.3
FKIR/C 19.3 19.5 19.7 19.7 19.4 189 19.4 193 18.9 19.5

pH & 8.24 8.22 8.32 8.25 8.23 8.24 8.21 8.18 8.32 8.21

DO/mg-L™* 9.08 8.68 9.32 7.13 5.13 8.72 8.59 8.42 7.84 7.52

HZE FHH B fem 160 160 157 149 153 147 158 144 164 151
(2009 44 A 18 H) &R JFEHA/MV  196.4 184.1 167.4 1375 1443 160.7 167.1 150.2 183.3 140.7
FKIR/C 16.2 16.2 16.1 16.4 16.4 16.1 16.0 16.1 16.2 16.3

pH 8.43 8.46 8.48 8.46 8.39 8.31 8.41 8.41 8.38 8.14

DO/mg-L* 8.21 8.44 8.66 8.78 8.29 8.85 7.43 7.65 7.35 7.13

22 TP RETREFT T ENNFE
ORI P& S AR SRS R ILE 2,
ATLAE 5% SR FIRAE SR RITRE BT
By, BRAGEREN 291 mg g, &A 0.127
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Figure 2 TN content in different depths in Luoma Lake sediment of summer(A ), autumn(B) and spring(C)
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B, BE R 3 5/ 4 5 HKRERE, ¥R 035
mg-g”, R EHITE 7 5 S8 HERE
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ZERABE(P=0.05),10 RIS T, £
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Yu) , 5% SRR o s 7 AE T AR TS Y RES  FER
ZRAGER , A RIRAE SR RIZES IR B A & B'EY
BAE 1.31~2.27 mg- g™ Z 8] 24P, T ITFRH (0~20
cm) BRI EER 4.91 mg-g®, A L, 3% i A
IR ETE S B S KA Y, AT E.
23 MBI TESEFT T THHE

I AU P & S A B BB S B AL LA 3,
FILAE 38 A1 A RERAE SR R B UL
Beh, GBS BN 0.41 mg g, H A% 40.03 mg-
g, F1(0.19£0.10)mg-g ', 5 EAANR, TP+ .5
WA ETSHESKE, SNETHARESKE
B>E=R, B BIMERIE 6 58 HKRERE, &
FEBIAE 2 58 MRE  KE, BIMER 2 581
BB IS HMRERE, BEEN 1 5ENERE;
BFBE EMMER 6 5 SME =2, &EERN 10 581
KR, &ES B K FE3 RIRYBES E
Ak E S B E (P<0.05), 7] fE S A K i YiE
SR ARG R, RELBES EZIEAE 0.05~
0.41 mg-g™ Z [u], FfRAE FlE R H 5 A AKER 2 5
BFFEZEN 10 550 RERZE 0.03~0.39 mg-g™ 2
8], BARAE AR R 7 7 KRR 2 5 S FAEZER 8
B8 =27 0.03~0.33 mg- gt ZJA], B RAE AR
BT H KRR 2 5 R MEER 2 585,

FERMAARAE , A FERFE AR ZEWH TR A
BEE RAEHETE 0.37~0.79 mg- g™ Z[ABALP, JHM T
Y (0~20 cm) BB EER 2.17 mg-g'1, I8 5
BZRMTTRRY HBT R & BT AR A
2.4 AR PR ERER R T T T

3% SR TCAR My Hh 4 s L A B T T R T 1 AR b
JLE 4, FTLIEH, %S E D ENARFRASRFE
HEMTREY S, 8RR B S &= R 592.39
mg kg h?, BflK K 44.59 mg-kg™-h™', F15(233.83+
132.70)mg-kg™-h™, 5 S@E AR, S BE AR A TS
WA EESH ST, BRERREREM R LI,
BENENEAYHRESKRE>E =R B, W
WEER BTG M AR 1@ N 126.14~236.54 mg-kg'-h™, &/
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Figure 3 TP content in different depths in Luoma Lake sediment of
summer(A ), autumn(B )and spring(C)

EAMRAENFR 1 SREHEZREN 9 SRNRZ;
FkZ, AR K 44.59~233.72 mg-kg ' -h, B/MEFIE
KIS 6 5 RRIUCRIEN 8 SRKEERFZ,
TRl P R S i 8 W O 231.51~592.39 mg kg +h!,
/MBI KAE I8 2 5 KB =2 8 5 RiH)
WERIZ. FIBETT 200, B K EFZ 3 RUTRYH
PEBERRG I 15 1422 57 B3 (P<0.05) . RIZTRIEBEFRAG
TE AR IRTE 59.40~410.24 mg-kg™'-h™ Z [, B AIRAE AN
REEMHINKEN 75 RMEFTR 10 55 K&
JETE 44.59~592.39 mg kg +h 2 [ , R AR 1A
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Figure 4 APA in different depths in Luoma Lake sediment of
summer(A ), autumn(B) and spring(C )

SARIKERN 6 SEMEZEN S E; F-EHE
55.31~411.30 mg-kg ' -h! 2 Ja] , BB A5 = {640 B
HRKZEM 4 5 EMETMN 10 545,
3 itig

T BRI R A
M43 AR R R 2R K 2 45 RAE R I
7k & DO .pH {E AR R 5 R E TR
TN.TP & 2 A B BR BE MEEAT T R /R b A 5 43
Mr MR RBLE 2, WLLE K, Bk pH [E-5 U0 TP
R RSN, HAb R R/, X EE R H
R i R A Y K BUBAYE .  EBE/K A DO pH (B
AR I A7 S5 5 U AR o AU & B A /DN
TP 5555 P4 B R g 975 1k 22 1.3 1 A 56 (P=0.05), 37—
Ho TR PR IR IS 1 S B B R,
W% 3 Fim . ATLAEH , DU B BR B S 1 5 TP
FRWYWEBEIEMX, HAEESRIALHEHIEMEX
Mo TRFEUIH YL A T IR —LE A AR ST L R B
TURYIBR RS IE Ve 5 B & B E I —3, BiE R
BEEMHK, BBESENZOE5HEMERKEE
&, WS TIEY AV ESR &, MUTERY) i
AT 1 BEAR £k AW smk, MR 5 — 3
FEUIFRY, 38 SAUTAR Y TP B RR BT M A 2
FHRAY R ESKEESE=R, AT RZER
B IREE S B EA BE IRIX E,, 5 B A iiiE —
M GIRIRZH TR AL, BFRYEE
B, B KA R AL AT RE B T IB A B, X — 2
EHEF TR AR REERER M, &M EFR
YIS BAWIED , S A B B/, HAR SR A
YR FE Shsl /D , B B R T 16 1 th 2R BT PRI

M 3 IBATLLE H , B2 BB RS 5 R
BERAESC T B B R TRk BB R I TS M 2T AR

®2 PEKEFBELERSRENRY T EBSERBEHREEHNEX R

Table 2 Correlation Coefficients between basic water quality index and nitrogen and phosphorus content and

alkaline phosphatase activity in first layer sediment(n=30)

TN/mg-g™ TP/mg-g™ APA/mg-kg™-h™ DO/mg-L™ pH {EH E AL JFE L /mV
TN/mg-g* 1 -0.082 0.131 0.035 -0.177 0.092
TP/mg-g™ -0.082 1 0.382%* 0.024 0.324 0.016
APA/mg-kg™-h™ 0.131 0.382* 1 -0.214 0.178 0.175
DO/mg-L™* 0.035 0.024 -0.214 1 0.203 0.141
pH{E -0.177 0.324 0.178 0.203 1 0.039
E AR AL/ mV 0.092 0.016 0.175 0.141 0.039 1

72 0.05 KFBEAK,
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R 3 ROPXENRYBEIEBHRIEEETES TP 80
HXZEB R(n=10)
Table 3 Correlation coefficients between APA and total phosphorus

concentrations in different layers of sediment in Luoma Lake(n=10)

HRFE R R%E R Ciea
xZ 0.33 0.18 0.32
WERE 0.25 0.14 0.44
B2 0.42 0.032 0.48

3 B 0.57 0.025 0.58

WA R, 2T R P AT RER i TR BUK A A T4
YER . EADIERY] . ILRMRIZTIRY) APA EHER
B UL R T AR (e %, 2004 4F 4.6.9 A %I
FRY) APA JEMZ B TR UEBIR ALK A AP RHIT
PR DR PR B A B B

4 it

(TR Y + , SRS B2 E7E 0.13~2.91
mg-g! , FET B, KFRZ, AEE B2
ERE ,RERE, RRBRZ  BETE =R K
Gy RALIEE MRS JORES ;3 BURYRA & EHF
YEFHBHERABE,

Q) EMUIRY H, BB E&E N 041 mg-
g, BN 0.03 mg-g; BBVEAAFF>EF>HhE,
BNEWBARBSKRESHE =23 RUTRY &
BRPEENRUEREE .

AR FHEERTIRY T , B BERR B 1 A =
4 592.39 mg kg™ -h, KA 44.59 mg-kg'-h, B ik
BERREBTE RN FEE>HE B> E, REFKREKE
TR LAAh , BB EAB N RESKEES>E =R
3 EURYBE S B FESE RN ER B E,

(4) TRt BRI AL SR 5 B —
H, 5B EHEIEMX, HERESZRA LR
AOTEAR R o
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