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Nitrogen Release from Sediment Under Dry and Rainy Season Alternation and

Its Contribution to N Export from Xiangxi Watershed in Jiangxi Province

HAN Ning', HAO Zhuo'*, XU Ya-juan', GAO Yang'*, YU Gui-rui'

(1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, Beijing 100101, China; 2. College of Resources and Environment, Southwest University,
Chongqing 400716, China)

Abstract: In this study, N export from Xiangxi River Basin in Qianyanzhou station was measured by long-term monitoring, and
simulation study on N release law from the sediment in watershed was carried out based on orthogonal experiment, and at last the
contributions of N release from sediment to N transport from watershed under dry and rainy season alternation were estimated. The
results showed that the maximum of TN release rate was 36 mg-(m?”+d) ' in stable status, which decreased with increasing time; the
impact of the three controlling factors on the N release followed the order of temperature > disturbance > pH, and the effect of
temperature and pH on N release from the sediment was significant when disturbance was considered as the error term; TN release rate
increased with increase of temperature, and acidic and alkaline conditions could also promote N release from sediment, wherein the
effect of acidic conditions on N release was stronger; the changes of TN and available N content in sediment were 414.7-899. 6
"and 17.5-58.9 mg-kg™', so the percentage of available N only accounted for 3%- 10% of TN; the TN transport

concentrations were 0. 58-2. 40 mg-L ™" and 1. 73-4. 87 mg-L ™" in dry and wet seasons, respectively, the N release flux from sediment

mg-kg~

was about 106.34 kg-a™" the total N transport from watershed was 864. 15 kg-a™', and the contribution rate of N release from
sediment to N transport from watershed was about 12.31% , so we should pay much attention to the contribution of N release from
sediment to water eutrophication.

Key words : watershed ; N export; sediment; N release; wet and dry alternation

5 R KA G (0 SR U5 AT LA S PR AANIE, A 2497F ) KA OE 3R 4 T, = 3005 L 4 R [l
P55 oA 45 AT Y AT RS G T RS G e 4 FIKAAR B IR 8 1R K AR 75 e B 1 R B far .
KR T oRIT H H S RefE— & B & Tk
YA R I 1 BOK AR ks e i is L. YRS B HA; 2015-08-11; &iT HES: 2015-09-20
TSR AR A A 25 2 G 0 S M 2L JR R 4 L 5 e 3 ot EE&WA: ERAKFER ST KT H (31570465,31290223) ;

R e A QUH Lt 22 1 F

WITALEE | AR AOK R R OB i (A 5 (1992 - ) e BULE £ RIE0E k
X, E-mail : 1293384193 @ qq. com

‘UE'EP“J ,E%R%E‘Jj(%iﬁ%%ﬁ&l\ﬁ’7kijjjj ?ﬁ?u # JHIHIKFR A, E-mail ; gaoyang@ igsnrr. ac. cn



2 4 AR VLY A AU IR S T R SRUREBOMIL ] B A 38 S 14 14 SR 535

FORRAHMIRTE Y H 25 7™ 5, 3 B e R 15 4L
Ptk i 22 |k sy Y AE 38 2 1 S50 B EIK
TR KR KR R S SRR Y FRE AN £
TE R KR I & ™ & S IR AR e
I E ML X Y 25 AN & IAE 2009 ~2010 4FA
52% WAL T8 EFACIRE, B 16 AR
30 4ER M B B FRAK A BT BT

KB E ST BOK T TR KR DI REGER |
FUKAEAESRGERFH KRR R, #5587
AR IR s K A o SR AR AR AR R L A
PN NN RV S SN = T D AR
I3 P E N Wl NS A L IS St
BRI Ao 00 xR BRI dE AT A
B S I PR AR A A R TIUAT R WL e & 3
RS IR AR B AR E A A U R SR AR R
AU AR ST S M A5 N %58 EE KA pH | IR JE
S0 I e RO 2L 5 i B B R M A A R IR
PRI A 5 B 1 R 5 1 EL A 3h T 4 i i R R
TS ARSI BE ;PN QBRI A X 2
JES VR LM R B A TAG B, S5 0. 597 tokm 2.

BARHFCTNIEA ., BB R, 1
JEFEBAR T TR R R RS, K A N RS G
VIR GRS . B R R IO 7K A4 5 G (1 BT ik

Pl A N IRR gy I HPRTE
3t A7 5K LRl A bR
NAME B Bk sk
B H R £ | Bk
R e i3 1)

SAETE R B A e v AR SR A
iy B DX BRI Sk o BIF T 3 5, T3 T IE 22 1
36 B JES U8 USRS AUL 42 ) S 36, 8 aod X O S
AR R U AT, TR TR SRR AT oA BIL AR
FORHR B Rt A STk, LA D 7R S e 8 SRR R
TRCAE PR 8 TR AL AR R 2 — 20 2 ) AR
PIRE e IR L T P N IS

1 #R5FE

1.1 SE5e XHEN

ARSI RIS DX T o LR e M R A 5
JEASE 5 BT T 00 DI 20 4 Fr B IX AR 25 W0 4% 3R 56 o
(115°04'13"F,,26°44"48"N ) , FIf & B () 7 3 00 37 3 A2
FILPERMAE N (F 1), ShNEEER A 110.8
m, J& TSR 7 BT 2 KU AR SR 17, 9°C L 4R
BIRE K M1 542 mm, =L EHF 3 ~9 H,Hrf 4
~6 AREM B2 N2 —F,7~8 A&miED
VY FR AR LN 97 hm® | T
ZobiH R T LD A ST AR Rl
I H/B MK R BT — S
1.2 #FRITE
1.2.1 HEmrRE

HHUKEERAE AERE ST X3RN A 2 T ik

0 40 80km
| S E—|

itk g G LTS
T ARk Rk o HEdA
. ARk el 4L A kil
W hpAk TR

AL B R FAHR

1 RERFERASHRIBFALTN

Fig. 1 Sampling point distribution of watersheds and different land-use types



536 AN 5%

B8 ARFEA (B 1) LI H MUORAE. A ST
FlEfayEB O AL B C OB T R AR AN 2
D, E Ml F AL FrliFrf m | iS850, 6. H M
SN T R, B b XA AS . SRR R] Oy 2013 4F
9 HZE 2014 48 H ,REINZN 2013 4F 9 10 P H
JEEH 10 HRAE—W 11 ARWRAES A NEH 9
HF 19 HRAE(ANTRFE). 18 G MBS B =M
e, 226 1SCO AR BT RAFEAS, AT 52 Bsf W i s 7K Ao
Ak, RCURRE S R A ¢ R U8 SR A s A A 14 [ LK
FERAE H—2, 439 F 2013 ~2014 4E9 8 H 17 H |
9HI7TH . 2HI17TH 4H17TH . 6 A17 HAM7H
17 HAFRALAYIX 8 N MU RAE SR FE 0 ~ 10 em Al
10 ~20 cm AbJEE VA i, A b R AR 5 37 BV A 0] 52 55
FATHT. 2013 49 H ZBRAE 2 H 8 T AP HLIX
()52 By T BB ; 2014 4E3 ~8 Ah T4
Y HbL DX R 2 R 2 Sy e T T 4.
1.2.2 JERBEHELE

SgR PRI R R pH | B AN AR I X K
 pH 281k, EEA L. pH K E N 4.4, 5.5, 6,
6.5.7.7.5.8.8.5, 90 MR RELENS,
20 F135°C 3 3 AN R Bk Bk B ) & i
1E | B sh MEZIPLsh 3 3 AR, FIHIESS K
Wk, et 27 A (R ). BIRG YIS
AT 250mL BRI R AL A F] 50 mL &b, )
PEARR A B 47K 2 200 mlL 2 B 2k, A K BURE—
U, BERIURE N 10 mL (BUKFRR A S 20 ) |, I
FETKH TN MRPE. HUREJS I ARE 47K 2 200 ml %1
24N T d.
1.2.3  JEI S E KT

ALK RE DN S« KRR R 2o R B S
ALLANCE JRBhES 3 GEE) M TN, DTN (%
fift B . NH, -N (2 A) FINO; -N(fH%&). Ikl
TN A2 B Je KT 53 100 B i fERFRE 1 g,
FER PR R VS v, TH A WR 25 A 100 mL £
R TES. RJEI EEW, R ALLANCE i3
FESH AN 2 BB TN, A 3 & A&
KHPHGE KR G 60 B ifiERFRE 2 ¢,
JIIA 0.2 g FeSO, (AL 1 10 mL 1 mol-L~" /1Y
NaOH %, 75 40°C fH R AR th 35 5% 24 h 5 B,
0.01 mol-L ™'Y H,S0, FrifEI A T E.
1.3 ik
1.3.1 AR R

KR (1) 38 #r KK R R T & R i 5

pE2

B % 37 %
F1 RESRBEEMEZIKETR
Table 1 Orthogonal experiment scheme for simulation
of N release from sediment
ETRE pH #zh HREE/C
1 1(4.4) 1(JE) 1(5)
2 1(4.4) 1) 2(20)
3 1(4.4) 1) 3(35)
4 2(5.5) 2(%) 1(5)
5 2(5.5) 2(8) 2(20)
6 2(5.5) 2(5%) 3(35)
7 3(6) 3(H) 1(5)
8 3(6) 3(H) 2(20)
9 3(6) 3(HE) 3(35)
10 4(6.5) 3(&E) 1(5)
11 4(6.5) 3(&E) 2(20)
12 4(6.5) 3(&E) 3(35)
13 5(7) 1(6) 1(5)
14 5(7) 1(J8) 1(20)
15 5(7) 1(F) 3(35)
16 6(7.5) 2(%%) 1(5)
17 6(7.5) 2(%%) 2(20)
18 6(7.5) 2(%%) 3(35)
19 7(8) 2(%) L(5)
20 7(8) 2(%%) 2(20)
21 7(8) 2(%) 3(35)
22 8(8.5) 3(HE) 1(5)
23 8(8.5) 3(HE) 2(20)
24 8(8.5) 3(HE) 3(35)
25 9(9) 1(7E) 1(5)
26 9(9) 1(7Jt) 2(20)
27 9(9) 1) 3(35)
Vp, + Z Viapia
y = or (1)

Kby WKV BB R [ mg- (m*-d) 7' 5 VAL
P EEKRBU(L) ,V=0.15 L;p, . p,_, B3 n IR
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B -1 YCRAATR(L) , V.., =0.01 L; A HBERIE
JRAE b AR (m?) , A =0.0040 m*; ¢ A B fE)
(d).
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Ko, S AR E N BRRE (mg) 5 vy WIRTERE
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AHE] (d).
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KA (3) X AR GE B AT AR A

W = Z isijA,.ATj x107° (3)
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Table 2 Convert coefficient
IKFHL i 2 3 4 5 6 7 8 9 10
ENCEY g s 0.71 0.52 0. 45 0.4 0.37 0.35 0.34 0.32 0.31
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Table 3 Analysis of variance of N release experiment

25 R SS df MS F LTE 2
A(pH) 0.09 8 0.011 3.59 0. 00
C(HE) 1.07 2 0. 54 178. 63 0.01
W e 0. 048 16 0. 003
Bt 1.21 26
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Table 4 Cumulative release of N at different temperatures

R/ C A BRI R/ mg
1d 2d 3d 4d 5d 6d 7d
5 28. 88 33.43 29.90 40. 25 41. 18 41. 65 50. 45
20 36. 00 40. 95 37.22 41. 63 44.30 45.12 50. 35
35 39.38 44. 63 47.05 57.70 66.25 63.90 73.15

VLA BE Sk 35°C IS IR B T 56 22119 TN.
2.2.3 pH XFJEJE TN BLAYHE
FEIRE K 3 11 5 AR AR I 50, 56 B pH
SRR | PR B S S T T, W 4 TR
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