et 1

Vol.31,No.7

57 R
0 S . & Jul. 2010

&
010 47 H ENVIRONMENTAL SCIENCE

(3]

4 A E b E B E LR 5

IR, B 55 ¥, BH B8, PRI, (L 2T 3k, & T

(LBRFEAE MBI, &8 230039)

FEE - EL A TR b 5 A 22, AR b 0 B R M R AR AN 4 25 5, T HE T LA 4 S R R P b 3 L b 4 A b 3 A AR E X3 b o (i
BTt ) . AR SR AR T BLIR 136 113 1 KRR R R A ST R B b 3 b L DL A LIS Y SR
GESEM s LKA A HA HESA WS A BB RSN COD X A 4 R 2,53, 0.65, 0.18, 0.02,
0.97.0.38 fi151.58 mg - L' ;b yE UL AL Hb B 20 G080 A A T A A R0 LBl L TC WL A ML B 2k o 2 4 B R
1575.36, 35.73, 13.30, 2.88 . 933. 19, 490. 14, 414.75 mg - kg ' F1 5. 44% ;90% L, I {3t 35 54 4 ATl & o ok B ol o 30 7%
FRALIK T A2 F A FE P A4 Tt 3 B KOR AR A R R ORI U i R O T A X s . K R AR A R E LA
FIHHA > AR > WAHSA. Wi LB AMTCRY b PR S S A B ) A7 AR A A DG T I b A B A
B 0T 35 2 Ry B U A A b A6 A T 45 T =X ) 0 o v Y G LB R LT . 3 R AR R P i L L R A AL
JB Tt 3 R S A RO D AL SRR

KRR I A B A AL DL S

FESEES X524 XfFRIREE A X ELHS:0250-3301(2010)07-1510-06

Studies on Nitrogen, Phosphorus and Organic Matter in Ponds Around Chaohu

Lake
SUN Qing-ye, MA Xiu-ling, YANG Gui-de, CHEN Zheng, WU Hong-lin, XUAN Huai-xiang
(School of Life Science, Anhui University, Hefei 230039 ,China)

Abstract : There are a lot of ponds around Chaohu Lake. According to location and runoff supply of ponds, the ponds are divided into
three types: ponds inner vellage (PIV), ponds adjacent vellage (PAV) and ponds outer vellage (POV). The samples of water and
sediment were collected from 136 ponds around Chaohu Lake and the contents of nitrogen, phosphorus and organic matter in water and
sediments were analyzed in this study. The results showed that mean contents of total nitrogen (TN), NH,”-N, NO, -N, NO, -N, total
phosphorus (TP), soluble Pozi-P and COD were 2.53, 0.65, 0.18, 0.02, 0.97, 0.38 and 51.58 mg - L™ in pond water,
respectively; and mean contents of TN, NH,”-N, NO; -N, NO, -N, TP, inorganic phosphorus (IP), organic phosphorus (OP) and
loss of ignition (LOI) in pond sediment were 1575.36, 35.73, 13.30, 2.88, 933.19, 490. 14, 414.75 mg - kg’1 and 5.44% |,
respectivly. The ponds of more than 90% peresented eutrophycation in the contents of total notrogen and phosphorus in water. The
contents of TN and NH," -N in water and sediment of PIV were significantly higher than that of POV. And the contents of inorganic
nitrogen in pond water and sediment displayed a following order: NH,” -N > NO, -N > NO, -N. Data analysis indicated taht there was a
significantly positive correlation between organic amtter and tototal nitrogen and phosphorus in water and sediment. The nitrogen,
phosphorus and organic matter in ponds mainly sourced farmlands and village land surface. The contents of nitrogen, phosphorus and
organic matter in ponds were affected by location and runoff supply of ponds. By retainning nitrogen, phosphorus and organic matter in
runoff, the ponds can effectively decrease nutrient content into Chaohu Lake.

Key words:pond; nitrogen; phosphorus; organic matter; sediment; Chaohu Lake
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FFRE P9 2% AR IS G (98 I P 307, 7R TR el
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/) SR QS NHIE 4 QU NE R NSRRI AN
S ECBRATE HLBR [T R A B = ST
4 R Bl SR T 5L 10 A TR It 3R 5 5K TR 2 ]
PAE SR 28, A 00 76 523 JH [l 1 15 136 113 % T Jig
WEFE AR ABEFE 8 HATE T O T A 5L ) I R A
W 335 e IR 5 @73 B AS ] Ml 3R A28 00 b 2 IR 25 TR B9
M 3 K AT AR M) 8 R W o R 22 S SR
@7 Hritb i TUR Y 5 K T 37 o Z AR &

1 HREEBEHAE

1.1 BF5E XA

Hi(31°25' ~31°43' N,117°16’ ~117°50' E)
JE Tk R IR KW Z —, W B 756 km® 3516 A
13486 km®. i $8k P4 3= 22 3 A 45 MK 10 L B B2 L i L
AP J5E it Bl 4F - S R B 995. 7 mm, 457 H R
BE16. 1°C , oI 263 d. H131 i A< H 1 FL501 686
hm? | B AR AW AL G KRS i 3% /N 22 AR 6 45 A
YRR A Ay B0 S0 Y SO TS T S BRI
IR T VB SHEB KR BRAR AR R A
55 14 S 4.
L2 REARAE S Lk 2

2008 48 H 1 H ~10 H,7EXFH W) 14 45
BEALT 136 M A KT 700 m® 1 3 5. A
GPS JE (o B 1 3 , 30 5% &t I 1 Kk kb 25 J7 =0 3
BB OKAEFEPCROL, B 0 e EAEDK R pH
HL o TR A5 4 RO O A7 8 AR RN 25 07 ORI
YR 3 2. OF E WM YE (ponds inner vellage,
PIV) BLT R FE YL 58 A MRS A b 3 A2 U A
JK; @ Wt 4B A FE Wb 3 ( ponds adjacent vellage,
PAV) BT A 55 | [R) I 42 32 055 P4 1 3R AR AR Ui

K@ A T X I b I ElBR I BRI A
B F AT Ah 58 2 R
A AR G ml A FH R K R K. gl 3 SR 4 1 1 SR AR
1 500 mL IR G K EE (IR G 7K FEH 3 AR AL 8 R
AR B A A TR G T, SR AR TR BE A K TE R 20 ~ 50
cm) , [AIfH PVC &R 1 TR WIR & FEA (FF
AH 3 AN RV R A R R AR TR A K, R AR TR
JERDURYIRIZ 0 ~ 10 em) , BFHPAKRE (B3 I B
1 A5 BRmR 8 5 ) AT B RE LR AE T CA vk B i
AR, T 6h Nis S8 = . KFEfE LR = N T
4°C UKFR N IRAT 24 h N 58 B4 T B4 43 B 5 TTEAR
BE 5 1] 35 A — 40°C VKR B BRARAE SR S T
HF LA T, 2 0F 8 200 B 0, % B
. —40C A IRARAE.
1.3 L KBARE M

A KR pH (pH,) FH T % (EC,
wS +em ) K 43 BT AL ( Multi340i/Set ) BiL 375 1
SE5COD (mg - L) JHE &% B AP a2 s BA
(TN, , mg - L™") FIB P ook B 12 0 - 40 6 06 i 3%
W' B (TP, mg - L") FH MR Pk i 6 2 4740
Wz L 220,45 um 3 35 2 4 L g B i
B S5 10 KR, 43 301 FH 2R - Tk S8R 44 L €3 | 58 Ah )
TG | - 28 B L (03 R0 A R LL 3k I A A"
(NH/-N_, mg-L"), % & & ( NO;-N_,
mg - L") GEASZE(NO, =N, , mg - L") Rk
EBRE (PO} P, mg - L") 7
1.4 DR EALYE BT

DU b A PLBT & & Rk i (LOT) &R, H
R SE 28 105°C £ 2°C LT R 4E 1, J5 78 5 3l o
550°C £5CHBE 6 h, bek i T AH5 .

LOI (%) = (m, —m,) x 100/m,

Kb, my R ATREE T, m, RS A

DUBUIRE S BTN, mg - kg™ ) T [
FEDE s VTERE S 1 mol - L1 KC1 K R 2
PEEC(ULFRY): $E B =1. 0g: 10 mL,25°C .30 min,
200 r - min ") GFUEJE L aF W P A E A (NH, N,
mg - kg ™) A A (NO, -N_, mg -« kg™") FIWfilf &
Z(NO, -N_, mg - kg ™) 43 5l FH 2R 1 - T S8 R 4k L £
VAN R a-ZE IR @ T i
R A LA R 5

AHLA (ON,, mg - kg™') =(TN,) - (NH,-N)).

DUBLY P A (TP, mg - kg™') JEHLEE (TP,

mg + kg ) A HLBE (OP,, mg - kg ') ¥ SMT J5 ik

ponds outer vellage, POV)
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Wiy YUY pH o (pH.) AT § R (EC,
WS+ em 1) S35 R BE TR AL S SR A s (VTR
tEBTK=1.0g:2.5 mL).
L5 Hdsortr

K45 SPSS 10. 0 #4743 #7 , Hith One-way
ANOVA (Duncan’s multiple range test) #% H F 3 Fp
A I £ PR AL R RS B BB (p < 0.05),
Pearson A 5 Z ] T 3 7% XU B AH

2 HZRE5SMH

2.1 s EEOK TR A B

Fr i A Y 136 1 3t 3% b B K AN R B A AL
TR W EEK B A VAR S A
A ARV 5 & 00k 2.53, 0.65, 0.18 Fi
0.02 mg + L™".3 MBS LHLE H, Z A b B AW
LGS 35 3 18. 2% (0.5% ~81.7% ) (i & A N
8.4% (0.8% ~41.5% ) WHIASAIN I 0. 7% ( KK
H~8.1% ). i3 DK M AR DA >
AR > T AA.

AR K IR N 25 7 R it g b, SR A
RV FE M IE (PIV) S8 EZ AW & s,
[F] s AR A R RN A AR i i PAV BVAL 2 AR & i
Wz, 56 AR AR 1 AR A T 1B 2 b i b B
(POV) SR M A A W& &l gtk L.
PIV [PAV F1 POV QA M ZA A & mAATEDE E R,

HAHSRAMUMERATEIF TR EER (L.

b A K P R PO P A B R
0.97 F10.38 mg « L™, % fift 75 T HLBE (PO -P) 15
it BE S BE R T 3 W 27.64% (1.67% ~
96.24% ). RAGG T K 5 % W] PIV _PAV 1 POV |
K FP R A S TP G 3 25 5, (R ER
Fz b T 1 26 A% 0 1 A FE N b B (PIV) BB U S
FEHLIE (PO~ -P) 1) 5 k38 5 T 7K B R HE AR 1 4%
LA 55 b 3% (PAV) 58 4 R 452 4 A2 3 A
BF 2 ) % (POV) BB I R A JC ML (POS ™ -P)
Em(ERL).

136 it 5 I 23 K F- 34 pH R 7.17 (6.39 ~
8.46) ,H:ift pH >7.5 Byt I 20 O (/5 14.71% ),
pH <6.5 [ (L 4 11 (5 2.94% ) ,pH 6.5 ~7.5
R 112 0 (4 82.35% ), 36 W K &8 7 it i I
KM pH Ay k. BRI 56 % W PIV (PAV Al
POV 7K pH o E 25 (F 1) (HE TR
JE Ml 4 U 4 B R N S 3 (PIV) pH S B (E &5 F K
FE A PR AR U 0 A 55 i (PAV) FISE 42 7 3
A FAR I 7 T FEF 2 A s 3 (POV) . 136 [ b 3%
(#3725 COD 2y 51.59 mg « L™" (L[ COD 2
FARK, e ARAL Ky 4.68 mg - L7, i A% i W 3k £
221.79 mg - L™' 422 47. 39 fi5. RAG G K 56 % 0]
3 yE LK COD FF LR FH XS (K1) AL
T FE N R It 3 (PIV) COD & T PAV AT POV. 5

F1 wEEBKRMRRYEBELERSE TS (Mean +S.E. )

Table 1  Statistical analysis of physico-chemical properties of pond water and sediment
oRIIEY/ e oy ] I HE N b I L 48 A it B A4 T X 338 1t I FH .
TN, 1575.36 £78.396 1 856. 82 +180.00 1536.85 £149.07 1400. 83 £85.53 3.411 0.036
NH, -N, 35.73 £2.500 44.01 £4.55 40.32 £5.73 28.22 +3.30 4.492 0.013
NO; -N, 13.30 +1.971 17.95 £4.17 14.44 +4.05 9.68 £2.46 1.759 0.176
NO, -N, 2.88 £0.216 2.88 £0.34 2.82+0.41 2.91 +0.36 0.012 0.988
e 1P, 490. 14 £31.751 547.71 £50. 18 550.19 £55. 69 426.23 +51.56 1. 879 0. 157
OP, 414.75 +£11.223 440.47 £16.94 400. 31 £23.00 403.34 +18.05 1.266 0.285
TP, 933.19 +33.299 1016.96 +53.27 1 000. 28 +62. 16 848. 62 £52.30 3. 058 0. 050
LOI 5.44 +£0. 181 5.99 £0.40 5.25+0.34 5.14 £0.22 2.271 0.107
pH, 6.80 £0.012 6.75 £0.02 6.75 +£0.03 6.85 +0.01 9.439 0. 000
EC, 313.73 £16.797 424.20 +£35.17 338.04 £34.71 228.85 £15.29 16.332 0. 000
TN, 2.53 +0. 180 3.36 £0.47 2.30 +£0.22 2.06 £0. 16 5.587 0. 005
NH, -N 0.65 £0. 125 1.13 £0.35 0.46 £0. 11 0.40 0. 09 3.705 0.027
NO; -N, 0.18 £0.017 0.21 £0.03 0.13 £0.02 0.19 +0. 03 1.570 0.212
NO, -N, 0.02 £0. 003 0.02 +£0.01 0.02 +£0.01 0.02 +£0. 01 0.341 0.712
K TP, 0.97 £0.374 2.00+1.13 0.51 £0.10 0.47 £0. 15 1. 807 0. 168
PO~ -P, 0.38 £0. 151 0.77 £0.42 0.17 £0. 03 0.20 +0. 13 1. 656 0. 195
pH, 7.17 £0. 034 7.26 £0.05 7.07 £0. 06 7.15 +0. 06 2.048 0.133
EC, 360. 12 £15.352 449.73 +£35.55 363.26 £31. 15 298.15 £12.51 10. 771 0. 000
COD 51.59 £3.172 58.75 £5.90 43.04 £4.21 50.28 +4.95 1. 600 0. 206
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pH 1 COD A[a],3 Zeitb 3 Ak iy 3% (EC,) 7
R FEES FIW N PIV>PAV>POV(ELD).

RGN, HHEABA FE (PAV) FI H X 5k
JE(POV) AHEE 2 T8 FE N T 3% (PIV) 19 EBIK BA
B AR R A R S R A B A L
2.2 WIEDIR TR A Bk

ST A E DU AR S AL =R S AL T A
T & A B 1575.36., 35.73, 13.29 Fi
2.88 mg - kg WURY P AR Bl AS EURDIE i AS A
AR B 2.5% (0.3% ~ 17.5% ) |
0.9% (0.01% ~ 11. 6% ) f1 0.3% (0.01% -~
1.9% ) , THLA G SR B398 3. 7% , 3% Bt %
TR A R EEL DA HLA N F. it S TR
TEHATHRRIA R AR > HEAA > EESAE. 3
AN TR, SR A S AT S &
FH A PIV > PAV > POV, H BA . RA S BEHFE R
EXEF(HRL).

I DAY b S TS AL A AL P 1Y
435124 933,19 490. 14 F1443.05 mg « kg~ YifH
T ICAIL B A AL o BB 09 B ) 43 il A 49.59%
(13.40% ~ 90.41% ) F1 50.41% (9.86% ~
86.60% ) , A ] th & LA Wy b JC AL FA HLBE & 1
FEFEAR K 22 5. IS8 G 1H K 40 3R WA [R) 7K 5 #b 25 T
A %, DURR Y T BB T LB A ML B R
2% S BEBE TCHLBE AL HLBE & B R L PIV
>PAV > POV.

14.26% ) , fic o S ARAE 25 11,79 £5. BARGEIT KL 56
T b I 2 5 (AR E A 9 b R AR W dE AT
K34 Bt 3 (PIV) TR 14 458 2k AT 5 T it 4P
B (PAV) e X I it % (POV) . 5 be 2k 8
], 3 Fh K IR b 45 O X it TR R pH (pHL) A1
HLF R (EC,) fE7E B % 22 5, POV Wb Y5 T4 pH
W% & F PIV ORI PAV, i fL 5 0 & BN PIV
[ (424.20 £35.17) pS - em '] >PAV [ (338.04 =
34.71) pS-em™'] > POV [(228.85 = 15.29)
LRGSR EM 50 TR 5 (PAV) filiE
BT E (9 9t W5 (POV) M EG, 47 F R P9 Y itk B
(PIV) BTTRR Y BA AR pH RV & W i 3, &
A Z A B RLA LI
3 itig
3.1 s B EK AT A SR LT AR BLOC R
ST VR A I Y K R, BB R E R 0.02 ~
49.76 mg - L™ A 0.29 ~ 19.34 mg * L',
ISR TN IR AT bR o BT A
M IE 48 K Z R0 AL T 5 8 IR A SR E 3R KCE
R2RY, PEAKATRASEA MESA MEA .
B AT DL IR R 3 COD X JR) A 7E B B
TEAROG, B S R AR B S R DL & COD Z [E]
FEAERR S 3 TE ARG, [ 404 22 B, 1K rh & /RN
MR Z A ZANH, -N, =0.6150 TN, —0.910 0
(r* =0.783 3) , i fift 25 W 15 2 0 1) 56 B W PO P

WS -+ cm

W IE DAY B e e 5 NS, 44% (1.21% ~ =0.3892 TP, -0.0003 (" =0.9314).
#2 tiE L EKBUMRBREST
Table 2 Correlations among physical and chemical properties of pond water
TN, NH," -N, NO; -N, NO, -N, TP, PO}~ -P, EC, COD

NH," -N, 0.885" "
NO; -N, 0.280" " 0. 139
NO, -N, 0.288" 0.197* 0.711% "
TP, 0.746" 0.796* * 0. 005 0.023
PO} -P, 0.706" " 0.770 " * -0.008 0. 065 0.965" "
EC, 0.708 " * 0.641" " 0.196" 0.182" 0.625" " 0.581""
COD 0.576 " * 0.473 "~ 0.079 0. 020 0.458 " * 0.406 " * 0.357""
pH, 0. 005 0. 001 0.187" 0. 090 -0.045 -0.035 0.289" " -0.009

1) % % RKIRTE 0. 01 K ERFMAK; = IRTE 0. 05 K b FMK; TR

BT R (£ 3) MR B A S E
RS A BB TCHLBE AP ek A B R
B3 IE A G, BB S T LB A PLEE Bk i
SR LA I TE R 56 3 iR O 7 1A BT R v
W2 AEAE R R — T T R IR P A
SR TE ML R e 2k LA — EOME 0 S e

A, I3 — 77 R R I DR R AT LR
A7 [ — Pk 14 ok TR —— D 5 B b A O 3
AMIE. NFR 3 b m] LU DU pH 5 B A
HAR SR B OB B i LA SR R AR
e 35 SRR 5C AT BE 5 DUR o K A ALY T i A
e HCR AL I SRR L AT pH AR L 4k 1T 51 R B4 5
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¥

B 5 i I 18 Ton kR B Y B R SR, [ U 4 AT
R MBEN YRR A SHREAERRZ N IN, =
0.037 1LOI —441.47 (¥ =0.735 1) , WL A9 v TCHLBE

SR EM RN IP. =0.881 TP, - 336.8
(r =0.8637) B 5B 0 L X LA (A Y
SEMAHEER) 5 BEAN G = §F& LM CR.

F3 MERRYMBELERMBEXESN

Table 3 Correlations among physical and chemical properties of pond sediment

TN, NH,' -N, NO; -N, 1P, OP, TP, LOI pH,
NH, -N, 0.520**
NO; -N 0.232*" 0.220*
1P, 0.291°* 0.493"* 0.173*
OP, 0.221%" 0.077 -0.119 -0.096
TP, 0.381"* 0.520"* 0.104 0.929°*  0.247*"
LOI 0.857 " " 0.424 " 0.118 0. 165 0.241" " 0.268 " "
pH, -0.460" " -0.306" " -0.430" " -0.246** -0.039 -0.273" " -0.408" "
EC, 0.663 " 0.498 * 0.290 " * 0.290**  0.156 0.377°* 0.567**  -0.763"*

AR it W1, b 3 0 R A BB L C L
5 EEK R B PO, -PRLETTEY b B A LA
A5 LK R R RS R E IR R AR A
K (R 4). X G T ST 4 A — 5L
SAA LG, i3 o — R AR /N B KA, KUR B/, BR
LWL SN N 8 A L7 A i DN B a7
oL, DL FE M b B K b O R R R AR R
AR PG Xt I T, R AR T RE T R Ik
B B I B E TCAR A L K, RO A2
T UUR Y- S eI, AL IR TR B I R
thke 25"

x4 LEKMARYEBEHEXMES N

Table 4  Correlations of nitrogen / phosphorus between water and sediment

TN, NH, -N, TP, IP,
TN, 0.288** 0.421~* || TP, 0.352°* 0.312"*
NH, -N, 0.246** 0.403** || PO;"-P, 0.482** 0.456"*

3.2 I B A LT Rk U
5 LA HG T A A S T K R AR v
BVRL R RNA HLB T 2 s TS 1 B K
VLR Xy TR X S M O B A B A
LT A 7 T35 Y, % — 7 ThG UL 3 T T3 2 ot I A 2
A WA B A HLTE, B AW BRI B T
i Ak B

VLR C/N T 8 3R K R TR A HL R
R ARG K R A R S A R iR AR, T C/N
H—M/NF 7, [ A dEE YN C/ NAHE W KT
201707 I 3 AR TR 3R ALK R 1 B AR 4 S 4
LSFYTEW A PR C/N {1 A 9 2
136 My dEd A 2 Dy C/N /NT 20, Hi4m 134
C b3 C/N B KT 20,5 Wb g HLR %
Bt JEE . AR DG R BT T (36 3) it S LA o

B S DL T B R U DR O T LA R v 9
AHLY R KRR B Bk A TR B
AR RIT ST T B W ) AR O R Bl A
iR A5 B IR B R IR F) 34 1% A1 15. 8% , Wb I P 5
9 40 B A B i X B AR M P R Bl A AL
FRINA SR A LR 2

3 K At T, T A R R M AR O
FEAK TN 45 1) 3 3 (PIV)) 1 B A R0 0 AR 4 v 1)
A VEA MBS A B RSB S HLEE . COD 1
BRI R (£ 1) RS RIH RN =
FUURWE C/N B3 2% 5 1 PIV LR C/N
i T PAV Fl POV, PIV PAV 1 POV JTF #1401
C/N 4345k 38.64 +2.32 40.58 +3.87 F142.91 =
2.56. i HEHL R AHE A kB 2 R A R )
i LA BR800 26 AR 3 B OR A 3 95 UK
A BE AR TR R M 3 00 B A AL BRI HILIT i 4
TERLPITE TG B % 2 A 1 B 3 R AR 3 5 K R R
M AR HE AR P 3 3 AT S EL PIV i
SR LTS B TR 55 3 (PAV) K A1 it
BE(POV). WFFE W1, 1 Hb ) I 26 780 % 4 26 72 0
HE SR T I B e s AR — S S, SR 1R B R
PV R T R TR

4 g

(1) 530 5 6 v 3% b B AR DT AR b 5 A K 4
A B TR SR MIAT AL, 26 R 2 ROl AL TR E
A s B BT B IR AR A 7 TR A BTt R R
A B A 5 e T AL A R A

(2) b3l b 20 Wl R A AL D o U o O
o L i PP 7 3R ) T 3 A R R A R, O 7
T VBT IR A ROk D, Tz 0 A T B IR R A
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