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Abstract; Continuously high flux of nitrogen (N) and phosphorus (P) input into rivers leading to water eutrophication has

attracted public concern. The aim of the study was to determine the impact of N and P wet deposition on N and P transport
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in the forest watershed in Qianyanzhou, Jiangxi Province, China, based on the monitoring data from long—term sample and
analysis. The results showed that from June 2013 to May 2014, the N and P wet deposition flux for the monitored watershed
reached 11.86 kg/hm’ and 0.38 kg/hm”, respectively. There was a seasonal difference in deposition rates, wherein the N
wet deposition mainly focus on the summer and autumn, accounting for 64% of total N wet deposition, whereas the P
deposition mainly occurred in summer, accounting for 43% of total P wet deposition input. The pH fluctuation for watershed
was large and the impact of land management (e.g., fertilizing) and rainfall events on N and P output were pronounced.
The output of N and P mainly focus on the cultivation period, accounting for 96.2% and 61.4% of the total output from June
2013 to May 2014, respectively, which is because exogenous input of N and P from chemical fertilizers was large in this
period. By analyzing the dynamic processes of N and P output during four rainfall events, we found that the impact of
different intensities of rain events on the output process was different. The dilution effect on N and P output during rainfall
process was significant before becoming runoff or rain intensity reached the storm level. Under heavy rain, P output was
higher than that under other rainfall intensities. The contribution of N and P wet deposition to water were 101.97 kg and 0.
60 kg, respectively. The N and P wet deposition in four rain events reached 4.46 kg and 0.032 kg, respectively, accounting
for 15.22% of total N and 0.85% of total P output. According to the Eutrophication Index for the Xiangxi watershed, the
water quality of the Xiangxi watershed is at moderate to severe degree of eutrophication state, especially during the
cultivation period. We also analyzed that the N and P concentration in water during study period all exceeded the

eutrophication threshold (N 1.5 mg/L, P 0.15 mg/L) , which have the potential risk of water eutrophication.
Key Words: Qianyanzhou; N and P wet deposition; output load; rainfall events; land management; water quality
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Fig.1 Land use and land cover (a) and drainage (b) in Xiangxi
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Fig.5 Monthly changes of concentration of different forms of N
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Fig.7 The process of surface runoff in 12 hours

http ; //www.ecologica.cn



20 TRIG A5 g £ DX R DU X AR R AT e Rl 3 B oK B ) 5 ) 9

— TN —DIN — NH*N — NOy-N
=
EYS)
2% 30 7 6 6
M'E\é 2.5 6 5 5
K52 20 5 4 4
BaE 4 3 3
Ks& - 3
Ng g 10 2 2 2
£ o
&4155 0.5 1 1 1
e > 0 0 0 0
o~v—l
&= 0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
f5f ] Time/h
g5 — TP DTP — PO,-P
[N
2 1.8
nr . HPNE
2.3 08 14
® 2 E 0.6 1.0
53 = O
5= 0.4 0.8
REs ' 04
w2 0.2 02
g > 0 7 0 N " " " " N
e 0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12

I 1] Time/h

E 8 12h AREIREMBEE TR BRENTE
Fig.8 Dynamic of flow, N and P output in 12 hours
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Table 3 Correlation between nitrogen and phosphorus concentration in the wet deposition

bR [ TR £/ mm

Index Rainfall TN DTN NH}-N NO3-N TP DTP PO;-P
F4 i+ Rainfall/mm 1.000

TN 0.455 1.000

DTN -0.184 0.111 1.000

NH,-N -0.198 0.295 0.974* 1.000

NO,-N -0.217 0.154 0.997 ** 0.987* 1.000

TP 0.028 -0.849 0.025 -0.202 -0.045 1.000

DTP 0.042 -0.828 0.077 -0.151 0.006 0.998** 1.000

PO,-P 0.056 -0.837 0.011 -0.216 -0.060 1.000 ** 0.998 ** 1.000

WA 5+ FRAHICHE 2 (P<0.05) 5 # * FIRAHICHEM W35 (P<0.01)

3.1 A BB A i Y sk

BB L HR) 53 6 K2 (ORI T BUIR 73 2585 ME GB / T 21010—2007) ) (W3 1) . RHEAXS
B TERR I, BRI K AR Y Tk B 101.97 ke, 5651452 045 F 88.24—117.1 kg #:35Y, #i1E
DURE R STk 0.60 kg3 ZUAY S H Tl 692.68 kg, B (10 550 H 77 18 110,15 kg, PRI AL BB TR i
WK R B DTk i T Y 14.7% R 0.54% , 4 T ff 16 i X A A5 B S e UL i B
PG 3PS b L R ik b NG RNV & AN =W 07 £ I A WA NG T 1= = A0 R4 A o s e
XD i 4 AT B9 45 S AR ], TSk R DR X 4 K T st kR AR/, H 5 AU STk i 19 5.05%—6.78% .4
YA TR) 5% 55 110 R B, R0 D o 3 o (3 P R J3E /N B R) 40331 R 0.03 kg/hm? (0.32 kg/hm® [0.73 kg/hm* Fl
1.05 kg/hm? ; IR B840 514 1.83 g/hm? [14.15 g/hm? 22.90 g/hm® F1 24.27 o/hm? ; B IR UTFE S 7T Ky
207.31 kg, BRI RSN 6.14 kg ; B TEUK AR STk 35351124 0.066 kg 0.67 kg 1.54 kg F12.18 kg ;
BRI STk 23 3 0.66 g.5.60 g.13.71 g F1 12.60 g, X 4 AN [) 3 BEREFE HE /007, 45 e 4 iR, A
A 4 SRR B AR LY 13370.18 m®, SRS B far o 29.30 kg, FLrr, wl P S U L A e R U
A0 53.21% , B BN S AU U2 A 3.36 kg F110.07 kg, 431 5 AT AV SR 21.55% F168.63%
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RABRI 50000 3.84 kg, VAV BABIEH H 000 5 AR A BEHEIEE , 40 0.94 kg 71 0.87 ks 4 BT
RE SR AR TR E o LA £ A 15.220% | BRSK R TR it o ER B 0 5709 0.85% . PR,
BRI XK P B TR L AL T EL K e LT DR BB B Ao 2 L
RIS R TT T A

*4 AERWEETEESA. BHNEHAS
Table 4 Output load of different N and P under different rainfall intensity

Ejf fﬁ:?iiﬁir TN/kg DIN/kg  NH}-N/kg  NO;-N/kg TP/ kg DTP/kg PO} -P/kg
5A17H 866.45 1.15 0.70 0.12 0.54 0.18 0.08 0.07
4250 2005.64 5.38 3.44 1.40 1.72 0.50 0.13 0.11
5H4H 2113.07 6.96 4.21 0.22 3.77 1.11 0.16 0.16
5H2H 8385.02 15.81 7.23 1.61 4.67 2.04 0.57 0.53
23t Total 13370.18 29.30 15.59 3.36 10.70 3.84 0.94 0.87

3.2 S BRRUTRERT K T 5 R

PR IR HE AKX AR AR o — 2 1 A5 5, e A ) 2 R R AR A ™ ) T B 55, ™ 5 S b 1 AR 25
R4, IRI0 IR AE 2 A R R 7K BE pH (358 4.92 I T Seinfeld 25 A R it KA P M AY pH {E (pH {H
5.00—5.60) > i HL7E R 42 2 A KRR v BR TR & A (000 R 1 3K 74, 42% , 326 1 T VT 1T K sk R T A R Y
16.1% ") LA T IR TSk R N & AR AR B SR 0, (R K R B (AR, RS2 T R 1 T A& /K MR B pHL (1928
LI EITE 6.22—8.89 Z 0], 4520 7.41, i RN RZ M A B /KR pH (EF-45° 7.36 , AR T A 32 B W 52 1 (1)
A BRI, A | BB R b S R R AL B TS ) . AR i FNR TR I iR 11.86 kg hm ™
a” TSNS TN A% AR 38.4 kg hm™ a™' P {H5EE S0 (2010) AYBFFESE R 11.75 kg hm™ a™' 32350 ;B
TRUTFEE R 0.38 kg hm™ a™ XTSI 0.21 kg hm™ a™ P kbF [ N ARGE BB K T

T B0 300 ) 7 PR LK , 9B T A b e AR 37 LA B R 7K A R0 A X T S AR R B R AL B (R
1.5 mg/L,#0.15 mg/L) ', i EFRRELEGIRE( EL) BN (3R 5) , 2AFmBUK R Trh 2 E H RIS 1
TRV E KRB SR AR U™ 5, 1T 6.7 0 PR SR R DA SR 3 o8, /KA B B R RS AR B2 i, e
BERT L, 2 X 4 3t 5 B0 5 DA e TR =1 R )V Tk R B B8 RS . BARIZIRI B AR R AR IR
BRSO E R A BB DU A S IR AR I, I AR R S A LA S AR A H 20, A HL I
B IEHE I , 32E— 2D ISR A A BRI L BRI TR X 1 7 AR IS 5

*5 AEMEERBAKEHERESR

Table 5 Nutrition levels for water in different periods

H 8 Date 6/17 /17 8/17 9/12 10/15 11/10 11/20 12/10 12/20 1/10
EI Eutrophication Index 37.01 35.63 58.00 40.84 29.96 29.71 49.58 34.95 34.30 29.70
H R4 Nutrient lever h i % 1 i i - i " "
H 8 Date 1/20 2/10 2/20 3/9 3/19 4/9 4/19 5/9 5/19

EI Eutrophication Index 44.99 22.98 30.89 43.76 41.95 47.47 62.17 52.58 47.81

IR Nutrient lever =1 i o 2 & 7 EEE o T

4 it

1) RGP R AR B I DT 439100 11.86 kg/hm*F1 0.38 kg/hm®, H R I BE 1255
HA g K ZIB DR ™ 8 5 2AE R DT Y 64% ; E BRI ™ &, 5 SRR AU 1 43% .,
2) TR A A AR T 692.68g, BB 110.15g, Hidf 3 4 .5 17 A BRI H i 5 44 S
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T 43.7% , 10 i i R Y 61.4% R I ET L, A A R RN R R SR AR B G B e A —
SE 2 | JH R 52 RE TR LA % 9 T K/ I 2 ) 5 A 8 T EL K A H T s P R0 S A M RS A, A
FIVRSZAS A RS AL RE S e, Bl o 22 T v v il EL DL B I U1 7

3V IEFFHR I, BRI X KR B STk R 101.97 ke, BRI 09 TTHE 0 0.60 kg, BTk 43 51 (5 i
AR 14.7% 1 0.54% ., 4 S50 KA DTk 2 U BV 1Y 15.22% , Wl o B LR BV 119 0.85%
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