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Table 1 Factors and level codes for response surface tests

. S ST s 20y S e IR
1545 X 22 S 85000 e A0 A2 G WEEH T 1 . 1
EN A W e o S T o R 11BN i) ‘
; - [22] . — X, TRz C 5 17.5 30
A, BARTFR R s () B '
X, S/ (mg L) 3 6 9
F=MA"t" (1)
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K FRALHE R, mg(m>h)', F>0ERG
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Fig. 3 Effect of temperature on nutrient flux
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Fig. 5 Effect of pH on nutrient flux
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L, DAAE IR ER A B m i o e N HEAT ST . A 3 ALEATRE, SCi g Rk 2 iR, LR
T Rl P E AN 3 TR .

2) AR (i ST AN T 22 40 . A BBD AR, XiF 3 3 b i 45 R AT B0 A A, TRE ().
WA (). pH(X,) 5 TNGE R (Fry) . TPl (Frp). NH;-N G (Fay; )« POy -P 3l 3 (Fpopp) 4 11
I 8 R 22 3 el ) A A 43 ) n =X (4)~X (7)) R .

Frx =36.966 — 0.455X, — 1.847X, — 6.353X; +0.014 9X, X, +0.024 4X, X; + 0.012 6 X, X3+

0.007X,2 +0.092 5X,> + 0.419X,> @)
Frp =2.252-0.015X, —0.146X, — 0.337X; +0.001 03X, X, +0.000 125X, X; — 0.002 26X, X+
0.000 329X, +0.010 6X,> +0.025X> )
Fygrn =14.594 - 0.168X, —0.722X, — 2.573X; +0.005 96X, X, + 0.008 53X, X; +0.005 95X, X;+
0.002 63X,>+0.036 3X,> +0.170X,> (©6)

Freor» =0.739 +(=5.13X, — 45.9X, — 114X, +0.34X, X, + 0.07X,X; — 0.5X,X; +0.104X,*+
3.17X,% + 8.25X,5)x107° (7
XF 4 AR R AT T O 2T A RS T, a5 IR aNER 4 i . 4 DALY P {E<0.01,
Vol B vEE, RIS KT 0.5, BN B A SR LS A AR I #2250 5 e, X U
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#*2 BBD LI LME
Table 2 Experimental results of BBD

N . TNt /(mg: (m>-h) ™) TP &/(mg-(m>-h) ) NH;-Ni#i #/(mg-(m*h)™) PO3}~-Piffi i/(mg-(m*h) )
AL SEATREL EATRE2 EATRE3  BATREL RATRE2 PATRES  SPATREL PATRE2 EATRE3  BATEEL BATRE2  PATHRE3
1 8445 7754 8559 0756  0.764  0.673 3375 3115 2974 0236 0234 0217
2 5012 5689 5541 0623  0.645  0.651 2045 1997  2.289 0.186 0215  0.195
3 7415 7525 7894 0574 0701  0.681 2852 2682 2962 0203 0211 0225
7551 7.045 7541 0676  0.678  0.636 2942 2964 2675 0.195 0221 0215
5 4604 5197 4141 0468 0451  0.431 1580 1576  1.786 0.137 0151  0.139
6 5212 4.634 4791 0473 0475 0504 1.841 1.846  1.619 0.149 0142 0.155
7 8111  8.697 8119 0664 0727  0.671 3.047 3202 3.105 0229 0221  0.197
8 5789 5865 6436 0612  0.627  0.589 2412 2276 2248 0.197 0189  0.190
9 4789 5327 5214 0523 0554 0475 1.825 2241  1.965 0.161  0.169  0.151
10 5589 6549 6989  0.678  0.697  0.679 2758 2388  2.587 0216  0.197 0214
11 4707 4784 4314 0467 0504  0.441 1772 1590  1.810 0.142 0145  0.162
12 6417 6124 5585 0.650  0.617  0.563 2357 2412 2057 0.178  0.192  0.196
13 4321 4012 4338 0463 0525 0518 1669 1559  1.496 0.166  0.145  0.154
14 8.807  7.981 8913 0711 0789 0.765 3321 3197 3.124 0.224 0245 0232
15 3974 3954 3515 0.524 0503  0.531 1416 1482 1329 0.171  0.160  0.146
16 7258 7569  7.841 0.607 0547  0.643 2791 2760 3.060 0.196  0.174  0.200
17 7305 7394 7211 0678  0.697  0.611 2.804 2649 2717 0.196 0221 0213
#* 3 BBD ZIWRiItRBEFINE
Table 3 BBD experiment design and average flux
N HHET TN it/ TP/ NH{-Niift/ PO} -Piifl/
TR/ C W /(mgLY)  pH  (mg(m™h)") (mg-(m*h) ") (mg:(m>h)™) (mg-(m>h)™)
1 17.5 3 5 8.253 0.731 3.155 0.229
2 17.5 9 5 5.414 0.640 2.110 0.199
3 30 3 7 7.611 0.691 2.832 0.213
4 30 6 5 7.379 0.663 2.860 0.210
5 17.5 6 7 4373 0.450 1.650 0.142
6 17.5 6 7 4.879 0.484 1.769 0.149
7 30 6 9 8.309 0.687 3.118 0.216
8 17.5 9 9 6.030 0.609 2312 0.192
9 17.5 6 7 5.110 0.517 1.895 0.160
10 30 9 7 6.769 0.685 2.578 0.209
11 17.5 6 7 4.602 0.471 1.724 0.150
12 5 6 9 6.042 0.610 2.275 0.189
13 5 9 7 4224 0.502 1.575 0.155
14 17.5 3 9 8.567 0.755 3214 0.234
15 17.5 6 7 3.814 0.519 1.409 0.159
16 5 6 5 7.556 0.599 2.870 0.190
17 5 3 7 7.303 0.662 2.723 0.210
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Table 4 Analysis of variance for regression equation of the release flux from sediment

\ TN 7] )43 TP 3] )53 NH N ik 1 5347 PO ™-Pill it [ 537
IR ¢ F P>F BEW aq F pPF REW g F  pPF REFEWE 4 F P>F  WEME
AL 9 1845 0.0004  ** 9 2226 0.0002  ** 9 20.02 00003  ** 9 4179 <0.0001  **

X, 1 13.19 0.0084  ** 1 21.68 0.0023  ** 1 1495 00062  ** 1 3561 00006  **
X, 1 46.65 0.0002  ** 1 2842 0.0011  ** 1 4441 00003  ** 1 565 00001  **

X, 1 0.065 0.8067 1 014 07171 1 0.022 0.8852 1 003 08682
XX, 1 54 00531 1 833 00234 * 1 632 00402 % 1 1713 0.0044  **
XX, 1 645 00387 * 1 0054 08225 1 576 00475 % 1 032 05878
XX, 1 0.098 0.7629 1 1.02 03457 1 016 06998 1 095 03626
X2 1 21.53 0.0024  ** 1 1541 00057  ** 1 2246 00021  ** 12929  0.001 *i
X2 1 1261 0.0093  ** 1 532 00002  ** 1 1426 00069  ** 1 90.08 <0.0001  **
x? 1 51.16 0.0002  ** 1 5857 0.0001  ** 1 61.8 00001  ** 1 12078 <0.0001  **
B 2% 7 7 7 7
RT3 083 0.541 3 055 0.6729 3094 05001 3023 08684
iRz 4 4 4 4
Gl 16 16 16 16
A5 AL 0.077 0.044 4 0.075 4 0.0327
R 0.959 5 0.966 2 0.962 6 0.9817
R 0.907 5 0.922 8 09145 0.958 2

e **FRP <001 N 2R, *FRP<0.0STERDE; dERAHE.

RBERUATAE B s, BAUHE B . TN. TP. NH;-N M POy -P A5 AU (1) 48 5 2805 i 4 0.077. 0.044 4.,
0.0754. 0.0327, HDEUEESHOFE RN, RVKITFEUG 4, AL A PEA G . 4 DRI AL IR
PeSE FBRS, O3 0.907 5, 0.922 8, 0.914 5, 0.958 2, Bl 4 4> AY 53 5 BE fiff B 90.75% . 92.28% .
91.45% . 95.82% 4% [ W I {H AR Ak, S AR SRR 9.25% . 7.72% . 8.55%. 4.18% /N HE 45 7l fiff
B HRL MR EHE . fERHERE b, A7 B AT AL, 18] 6 O Ml 52 45 i ek 14 552 B (i 0 0
EAXT 2 S A RRR R 1Y B2 AR 2 SE PR A AN BUMNAE 58 W A B8 P T LR H, 4
VETEELZR b, Hg U AR S o A 7E B LW EL AW 25 30/, X i — 2D U] 4 SRR 5 S 45 R
W& RERE . LA, BrESr ) 4 DRERIRSE AR, A R, REUE R AT & MR I T
XoF JEG V08 80 Wl 5 4o a8 i 1 52 M ROR

HH e 4 AT, PR FIR R (X)) RV AL (XG) W 4% 5 3% R i 1Y 52 ) I 25 (P<0.01), pH(X;) TE &
FRLW . A IR XX, X POT-P 1 B I 3 (P<0.01), XF TP HINH-N i & 5% i i % (P<0.05), Xt
TN JC W& 52 W 5 XX, % TN HINH-N Gl i 52 Wi 2 3% (P<0.05), XJ TP HIPO; -P if f& JJC b 3% 52 Wi
XoX, X 4 FlvE FREh Il R OO0 B, BERIXT | X2 X3 A% i R E 9 2 A B2 S (P<0.01), 1
IR R 5 i 1 2 B AN R T SR M G R, ORI e B (B A K A R, DU AR I 2 ok
FH, STINHMTP AL, FEEHE X & A MNH-N & PO; -P /Y A2 4638 it 5w /E FH T K.

3) Mol B A2 BAE A0 0o o BV I IR B . WA AR . pHL 3 A IR R SOH AR AR TN 45 3R
AR A E A RE R, I [0 Dy R S X N A AR R R TR . — Ok U, A R B R T
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Fig. 6 Comparison of actual and predicted nutrient fluxes
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Effects of environmental factors on the release of nitrogen and phosphorus
from the sediment of the Yanming Lake, China
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Abstract To investigate the effect of environmental factors on the release of nitrogen and phosphorus between
the sediment-overlying water interface of the Yanming Lake, the effects of temperature, dissolved oxygen and
pH on the release flux of nitrogen and phosphorus were investigated by single factor test and response surface
analysis. The results of single factor experiment showed that the nitrogen and phosphorus fluxes between the
sediment-overlying water interface of the Yanming Lake increased with the increase of temperature, and
decreased with the increase of dissolved oxygen concentration. At neutral pHs, the lowest nitrogen and
phosphorus fluxes occurred. The nitrogen flux reached its maximum value at pH=5 and the phosphorus flux
reached its maximum value at pH=9. The fitting results of the BBD model showed that the fitting relationships
between environmental factors and the fluxes of nitrogen and phosphorus were quadratic polynomial equations.
The results of response surface test showed that the interaction between temperature and pH had a significant
effect on TN flux. The interaction between temperature and dissolved oxygen had a significant effect on TP flux.
The interactions between temperature and dissolved oxygen, temperature and pH had a significant effect on
NH;-N flux. The interaction between temperature and dissolved oxygen had a very significant effect on the flux
of PO -P; the most unfavorable conditions for the release from the Yanming Lake sediment were temperature of
10 °C, dissolved oxygen of 7.87 mg-L™', pH 7.13, at which the exchange flux of TN was 3.956 mg-(m*-h)”', the
exchange flux of TP was 0.471 mg:(m*h)”', and the exchange flux of NH;-N was 1.469 mg-(m*h)”, the
exchange flux of PO} -P was 0.146 mg:(m’>-h)"'. The research results can provide a reference for the
eutrophication prevention of the Yanming Lake.

Keywords environmental factors; sediment-overlying water interface; nitrogen and phosphorus flux; single
factor test; response surface test
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