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Sediment-water Flux and Processes of Nutrients and Gaseous Nitrogen Release in

a China River Reservoir

CHEN Zhu-hong' , CHEN Neng-wang', WU Yin-qi', MO Qiong-li' , ZHOU Xing-peng', LU Ting', TIAN Yun’
(1. Fujian Provincial Key Laboratory for Coastal Ecology and Environmental Studies, College of the Environment and Ecology, Xiamen
University, Xiamen 361102, China; 2. School of Life Science, Xiamen University, Xiamen 361102, China)

Abstract: The key processes and fluxes of nutrients (N and P) and gaseous N (N, and N,0) across the sediment-water interface in a
river reservoir ( Xipi) of the Jiulong River watershed in southeast China were studied. Intact core sediment incubation of nutrients
exchange, in-situ observation and lab incubation of excess dissolved N, and N,O ( products of nitrification, denitrification and
Anammox) , and determination of physiochemical and microbe parameters were carried out in 2013 for three representative sites along
the lacustrine zone of the reservoir. Results showed that ammonium and phosphate were generally released from sediment to overlying
water [ with averaged fluxes of N (479.8 +675.4) mg-(m*+d) ~" and P (4.56 +0.54) mg-(m*-d) '], while nitrate and nitrite
diffused into the sediment. Flood events in the wet season could introduce a large amount of particulate organic matter that would be
trapped by the dam reservoir, resulting in the high release fluxes of ammonium and phosphate observed in the following low-flow
season. No clear spatial variation of sediment nutrient release was found in the lacustrine zone of the reservoir. Gaseous N release was
dominated by excess dissolved N,(98% of total), and the N, flux from sediment was (15.8 +12.5) mg-(m*-d) ~'. There was a
longitudinal and vertical variation of excess dissolved N, , reflecting the combined results of denitrification and Anammox occurring in
anoxic sediment and fluvial transport. Nitrification mainly occurred in the lower lacustrine zone, and the enrichment of N,O was likely
regulated by the ratio of ammonium to DIN in water.

Key words: reservoir; sediment; nitrogen and phosphorus; N,; N,O; Jiulong River
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Fig. 3 Sediment grain size of Xipi reservoir
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el S ALVEFITEI AL B (7B Ny) R E A
ZEEH.
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Table 1 Physiochemical parameters of sediment from Xipi reservoir
SRAEH W bz pH Eh/mV C/% N/% NO; -N/pg - g~ NH, -N/pg-g ™"
2013-04-28 X3 6.42 32.8 1.65 0.14 1.77 143.7
X6 6. 40 33.3 1.62 0.13 1.17 146. 3
2013-06-27 X4 6.28 40.3 1. 68 0.15 0.78 172.9
X3 6.18 46.0 1.67 0.15 0. 89 132.6
X6 6.74 13.9 1.01 0. 08 8.31 43.03
2013-09-27 X4 6. 68 16.6 1.57 0.13 2.79 51.42
X3 6. 85 7. 60 1.56 0.13 16.2 36.72
X6 6. 83 8.20 1.24 0.10 3.18 67. 82
2013-12-05 X4 6. 80 10.6 1.58 0.11 3.85 58.31
X3 6.73 14. 1 1.43 0.12 3.52 108. 1
1) RGN, 2013 4F 4 J 28 H HIUE FUFES AL X3 AT B S 4L
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Fig. 4 Comparison of gene copy number of N-associated microbe in sediment ( December 2013)
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29.82 ~ —8.85mg- (m*-d) ~'. 9 AAI 12 HHINA
X NO; N B i it 6 I B (H [ B K NOS -N
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) R I AT A, BRI B R - 46.74 ~ 1629

mg+(m’-d) "', F ¥ i B A (480 £ 675)
mge (m’-d) ~' BRT 4 H X6 v 1R N
FE (W B ) A, Fo Al 3 A~ 0 A 3 467 2 8 B
R R 9 H b E KRAE [ = uli 7 341 447
mg+ (m*-d) '], ULAL Y DRP o DL Bk h &,
DRP M B it @ & & - 31.18 ~ 5.08
mg+ (m*-d) "B T 6 H X6 uhifi DRP i & K fit
{EL (W B ) Ab, ol 3 A4S 4y ¥ o8 IEAEL[ F- 343 i
(4.56 £ 0.54) mg-(m*-d) '], B iKW F,
NH," -NBGHE e s Ak ny 9 A (fk) #it 12 A
(%) 8%, DRP B REGHE S 7 4 A 12 730,

®2 TMRYWOKREEFRUBHESLER

Table 2 Summary of sediment-water nutrient fluxes

. e [os =4 -5 Wi /me- (m?-d) !
S F Sz SRR LK S— g () —
/C i EE h/m NO; -Ni#f  NOy -Nifit  NH, -N#h DRP i i
X6 0.12 -104.3 -9.943 -46.74 NI
2013-04-28 X4 21.9 0.11 NI -16.76 77.21 5.022
X3 0. 10 NI -8.854 NI 3.754
X6 0.15 -66.97 -17.73 29.23 -31.18
2013-06-27 X4 27.5 0.14 NI NI NI NI
X3 0. 16 -107.8 -29.82 NI NI
X6 0.12 NI NI 1629 4.383
2013-09-27 X4 28. 8 0.12 NI NI NI 4.550
X3 0. 10 NI NI 1266 NI
X6 0. 14 NI -16.26 NI NI
2013-12-05 X4 19.1 0.15 NI -13.08 232.1 NI
X3 0.17 NI -18.05 171.9 5.084
1) NI AN T fife ¢

2.3 JKAEVAEME N, FIN, O 5] i o A

WA X502 (X6, X3) Wi N, FIN, Ot &
TEAKAE A I AR 3 A (8 6) . EE X6 uhfi
FOSEA4 N, ] (7,61 £2.12) pmol - L' ] 5
TR X3 w47 (1.18 £2.78) wmol-L ™" ]; {H FiiF
X6 U £ B9 7 45 N,0 88 5 [(34.02 £ 2.15)
nmol - L. ™" ] BEAIK T F ¥liF X3 37 [ (36.26 +2.52)
nmol - 1.7" ], _L¥if# X6 ¥ N, ¥t i f IR{H (5. 6
pmol - L") (M BUAENC 2, Fe i fE (11. 7 pmol - L") £
KR 6 m &b, T X3 BEAL N, H iR A A S
X6 AN, 2255 (4.7 pmol - L") | I Bl 5 /K BR M
WD HEIKER 6 ~ 8 m Ab ik E 7 fE, (IR )2 (KR 10
m) AIEEHEAE T E—/K)Z. NOFbEE i
X6 w1 Bl K TR A K [(34.79 + 1.16)
nmol - L ™" ] 7E Il X3 348 o7 DU B 7K TR AT Wi Bl 17 145 Jin
[ (36.53 +2.72) nmol-L~"]. 753 i) 20 £ ML |,
FCERE B 9 02 X6 57 KR 6 m &b, N, 3 & Al

N, OVt A B I ™ A, 3X 1] RE S5 R AR I L4825l
KRE A B R . ITEAESE(N, +N,0)
b BOJCHLAL(DIN) A EEI (N, i o
IAZSHE) , FiiF X6 8N 9.9% +2.8% , F
W X3 Wi 3. 7% £2.4% , B EREHESH 10%
(%) DIN Fe 2 n] 5@ i A8 ZURE i R A5 2 Ak A1 25
Br. HAN,O A S E W B3 /N, (] X6 uh i
(0.47% £ 0.12%) X T X3 {7 (1.91% =
1.33% ). UK AR LR EZL N, HE
(>98%).
2.4 UIRW-K A N, BEGHE &

WA DX A7 (X6, X3) By DL F ) Bt 5 15 7% B
[ A AEC , b K s A N, 4 A B I 1
(7). X6 shififdg e T X3 w5 X3 sl
ol B ok B omoON, BE i i@ & [ 0.88
mmol - (m*-d) ~' ] & F & T L F X6 ¥ [0.25
mmol+ (m”+d) ~']. BT A RD N, BEiGE &
H 7.0 ~25 mg-(m’-d) ", FEH(15.8 £12.5)
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Fig. 5 Temporal variation of nutrient concentrations in the overlying water in different months
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