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Seasonal Variations of N Content in Fuzhou Downstream Section of

Minjiang River and Its Influence on N Content in Wetland Soil

WU Yao-jian', ZHANG Yong-xun®®, HUANG Jia-fang*”*,
LIN Xian-biao*®, ZENG Cong-sheng®*"*, TONG Chuan®**"', WANG Wetqi**"*
(1. Third Institude of Oceanography . State of Oceanic Administration, Xiamen, Fujian 361005, China;
2. School o f Geographical Sciences, Fujian Normal University , Fuzhou, Fujian 350007, China; 3. Research Center of
Wetlands in Subtropical Region, Fujian Normal University, Fuzhou, Fujian 350007, China; 4. Key Laboratory of Humid
Subrtropical Eco-geographical Process of Ministry of Education, Fujian Normal University, Fuzhou, Fujian 350007, China)

Abstract: Water-body in Fuzhou downstream section of Minjiang River and soil water of wetland growing
Cyperus malaccensis in intertidal region of estuary were selected as object of study. The contents of nitrate
nitrogen(NO;—N), nitrite nitrogen (NO,—N) and ammonium nitrogen (NH, —N) in the samples were
measured by SAN"" Continuous Flow Analytical System for showing the difference of their contents between
spring and autumn, and the influence of N contents in river water on the contents of soil water. The result
showed that; (1) The contents of NH; —N and NO;—N in river water in autumn are higher than in spring,
and the content of NO,—N was opposite; In the soil water, the contents of NH;—N and NO,—N in autumn
were higher than in spring, and the content of NO;—N was invers; the content of NH,; —N in soil water was
higher than that in river water, on the contrary, the contents of NO;—N and NO,—N in soil water were less
than that in river water; (2) River water was the main source for N in wetland soil water due to submersion
of river water influencing on N content of the soil water significantly; (3) The total contents of NO;—N,
NO,—N and NH;{ —N in river water in autumn were more than in spring. there was a obvious seasonal

difference; (4) Compared with the contents in river water from Minjiang River in 2007—2008, the N
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contents in river water increased sharply in recent years, as a result, the river water eutrophication was

aggravated.

Keywords: Minjiang River; intertidal zone wetland; nitrate nitrogen; ammonium nitrogen; nitrite nitrogen

[1-5]

[12-13]

NH'"—N, NO; —N NO; —N
s N N ,
N o
1
25 km ,

(26°00'36"—26°03" 42" N,
119°34'12"—119°40"40"E)

, 3120 hm?,
19.3 C, 1 346 mm,
3—9 ’ L] ° ’
9 ,
) . (3i4 .
) . b
(Cyperus malaccensis var. brevifo-
lius) . (Phragmites australis) . ( Scirpus

triqueter 1..) (Spartina alterni flora)

o

(119°37'31"E, 26°01'46"N) ,

2
2.1
2011 9 26 10 2 ( 8 29 9
6, ) 2012 3 23 3 27 (
3 2 3 6, ) o
, 2 h 2 h,
2 h. 2 h ,
3 o —
0—15 em , 100
ml o
NO, —N NH, —N
SKALAR SAN'T o
2.2
Execl
NO; —N,NO, —N  NH, —N
NO; —N,NO; —N  NH; —N
3
3.1 NH; —N
, NH, —N 0. 263 3~



78 34
0.970 0 mg/L, 0.451 9 mg/L; NH; —N ,
NH; —N 0.206 7~1.916 7 N s
mg/L, 0. 959 5 mg/L. , (p=0.026), NH/ N
NH; —N 0.133 3~0.366 7 mg/L, (p=0.014),
0.250 0 mg/L, , (p=0.071),
NH/ —N 0.216 7~0. 603 3 mg/L, , NH/ —N
0.396 7 mg/L, , NH,—N .
NH; —N 0.136 7~0.516 7 mg/L, 3.2 NO; —N
0.253 0 mg/L, , NH, —N NO; —N 0.599 6
s NH; —N ~1.313 3 mg/L, 1.001 9 mg/L;
o NO; —N 0. 030 0~
N 1.232 3 mg/L, 0.267 9 mg/L,
, NH; —N NO; —N 0.502 0~0.804 0
; mg/L, 0.653 0 mg/L,
C D, , (0. 950 0 ; NO; —N 0.112 7~
mg/L) (0.970 0 mg/L), 0.881 0 mg/L, 0.358 9 mg/L,
(p=0.916>>0.05), s NO; —N 0. 066 3 ~
NH; —N 9 28 .9 0.145 3 mg/L, 0.119 5 mg/L,
30 10 2 , NO; —N )
, ) NH, —N , NO, —N ,
N 3 , 3 23—24 NO; —N o
NH, —N NO; —N , ., NH;, —N )
(3 25 ) NH —N (p=0.000 2<C0.05),
s, 3 » 3 26—27 2 N , 9
N 3 2627 NO, —N
NH; —N o 3 25 , o
10 ecm R s NO; —N
NH, —N , 3 . .
26—27 20 cm s NO; —N (1. 001 9 mg/L) >
NH; —N (0.324 4 mg/1)> (0. 211 3 mg/L).
o ( 0.653 0,0.573 0,
0.148 8 mg/L), ,
NO;, —N (p=0.278>0.05);
, NO; —N
NO; —N o
3.3 NO; —N
,NO, —N 0.009 §
~0.093 3 mg/L, 0.034 4 mg/L;NO; —
N 0.004 7~
0.059 7 mg/L, 0. 022 6 mg/L, R
Lo NH{ —N NO, —N 0. 024 3~0. 048 0
‘ ( ) 7 mg/L, 0.036 2 mg/L,
s NO, —N 0.009 0~



4 N N 79
0.020 0 mg/L, 0.014 0 mg/L, 3.4 . 3 N
s NO, —N 0. 004 7~ N
0.026 0 mg/L, 0. 010 0 mg/L, , 3 N 0.914 3~
NH; —N NO; —N , NO, —N 2.178 3 mg/L, 1. 488 1 mg/L;
, , 3 N 0. 443 3~
NO;, —N , 2.164 0 mg/L, 1.249 9 mg/L, ,
NO, —N 3 N 0. 893 0~0.985 3
NO, —N , ,  NO; —N , mg/L, 0.939 2 mg/L,
, ) 3 N 0.501 7~
NO; —N (p=0.199>>0.05), 1. 148 3 mg/L, 0.767 9 mg/L,
) 3 N 0.224 3~
0.660 0 mg/L, 0. 400 4 mg/L, 4
s 9 26—27 3 N
3 N
s s 3
N s (p
=0.327>0.05),
2 NO; —N ) ) 3 N
3 . . 9 26 ’ N ’
NO, —N : , N . N
, N
NO, —N 9 2630 . ' ’
NO, N ’ 3 N )
10 1 3 24 € ’
NO; —N °
NO, —N o , N
3 , NO; —N
) .3 26—27 3
o NO; —N
NO, —N o
4 3 N
4
NH, —N N
o NH; —N
[15]
3 NO; —N ’ °

, NH, —N



80 34
:5] b b
Lel, NH; —N S
. NO; —N  NO, —N (D NH; —
. N  NO; —N ,NO, —N
b , ; NH, —N
, , NO; — NO, —N , NO; —N
N NO, —N (18] P NH, —N
., NO; —N NO, —N
o NH? 7N9
NH/ —N,NO;, —N NO, N NO; =N NO, —N
NH, —N.,NO; —N  NO, —N
N, . . °
(2) . 3
. . N N, O N ’
[19] , N . 3 N °
N . , N
’ . N .
’ N ’
N
9—10 ,
' (3) 3 N
. N
° 4 2007—2008 , 2011—
’ ’ ; 3 2012 N
. N . ’
’ ’ CRBT R I B, AR B AT A L
’ N Ko Bk A KT & 0 2o W B E R A S
, N .

b o

[2012007—2008

b A

NH; —N.,NO; —N  NO, —N
¢ D, ,

1 N mg/L

2007—2008 2012 2007—2008 2011

NH; —N 0.076 0. 250 0.009 0.452
NO; —N 0.382 0.653 0.424 1. 002
NO, —N 0.020 0.036 0. 009 0.034

0.478 0.939 0.442 1. 488

ENE.FEHIFFEZEARNF A AS EBL
T oG 5 5 Ao A B, 1 b — HF Rkt

L ]
[1] , , .
Lyl ,2006,17(3) ;359
364.
[2] ; . .
(Jl. : ,
2010,31(5) :43-50.
[3] , , .
Lrl. ,
2010,29(11) :2203-2207.
[4] ; , -
. [J]. . 2007,
26(3) :819-825.
[5] , . .o
(Il ,2012,37(7)

2251-2258.
(T#:% 8 W)



86

34

[17]

[18]

[19]

tion reserve program effects on soil quality indicators
[J]. Journal of Soil Water Conservation, 1999, 54(1):
439-444,
Landgraf D, Klose S. Mobile and readily available C
and N fractions and their relationship to microbial bio-
mass and selected enzyme activities in a sandy soil un-
der different management systems[ ] |. Journal of Plant
Nutrition and Soil Science, 2002,165(1):9-16.

(1. ,2005, 38
(9):1841-1848.
Gong Wei, Yan Xiaoyuan, Wang Jingyan, et al. Long-
term manure and fertilizer effects on soil organic matter
fractions and microbes under a wheat-maize cropping

system in northern Chinal J]. Geoderma, 2009,149(2/

[23]

[24]

[25]

[26]

L1l ,
2005,11(3):294-301.
Gregorich F G, Ellert B H, Monreal C M. Turnover
of soil organic matter and storage of corn residue car-
bon estimated from natural **C abundance [ J]. Canadi-
an Journal of Soil Science, 1995,75(2):161-167.

s , PR 3
[Jl. ,

2009,42(5):1646-1655.
Blair G J. Lefroy R D B, Lisle L. Soil carbon fractions
based on their degree of oxidation, and the develop-
ment of a carbon management index for agricultural
systems[ J]. Australia Journal of Agriculture Research,

1995,46(7) :1459-1466.

’ ) ’

3):318-324. [Jl. ,2008,
[20] . .. 39(3) ;539 -544.
Ll 52009,42 [27] , . .
(9):3164-3169. [Jl.
(21] s .2008,24(12) : 283-288.
[J]. ,2006,43(5) [28] , s
723-729. 1. +2005,36
[22] s , s (2):177-180.
(EBE% 80 m) [13] Cifuentes L A. Spatial and temporal variations in ter-
[6] s R , restrial-derived organic matter {rom sediments of the
[J7. , Delaware Estuary [J]. Estuaries and Coasts, 1991,14
2010,30(8) :1543-1550. (4):414-429.
[7] . , , [14] , ) [M].
. ,2007,25(3) :22-25. .2006.
[8] , , ) [15] ; , ;
LI [Jl. .2009,29(4) .
,2008,28(5) :180-185. 31-36.
[9] Newall P, Tiller D. Derivation of nutrient guidelines for [16] s s s
streams in Victoria, Australia [J]. Environmental Mo- [J. ,2010,24(6);

[10]

[11]

[12]

nitoring and Assessment, 2002,74(1) :85-103.

Castillo M M, Allan J D, Brunzell S. Nutrient concen-

trations and discharges in a Midwestern agriculture

catchment [ ] ].

2000,29(4) :1142-1151.

Sanchez C S, Alvarez C M. Nutrient dynamics and eu-
The
effects of fluctuating hydrology [J]. Water, Air and
Soil Pollution, 2001,131(1/4):97-118.

Journal of Environmental Quality.

trophication patterns in a semi-arid wetland:

Bel H M. Spatial and temporal variability in nutrients
and suspended material processing in the Fierd” Ars
Bay (France) [J]. Estuarine, Coastal and Shelf Sci-
ence, 2001,52(4) .457-469.

[17]

[18]

[19]

[20]

255-257,262.

’ s ’

[J]. ,2004,24(4):

414-418.

[D].
,2000.
Wrage N, Velthof G L, van Beusichem M L, et al.
Role of nitrifier denitrification in the production of ni-
trous oxide[ J]. Soil Biology Biochemistry, 2001, 33
(12/13):1723-1732.

[J1. ,2010,29(1) ;42-46.



