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Abstract: The dynamics of inorganic N pool, N net mineralization/nitrification rates, and their affecting factors in the
tidal marsh soils in the Yellow River Estuary were investigated by an in situ incubation approach with top-closed PVC
tubes. Results showed that soil inorganic N concentrations in the high marsh (LW), middle marsh (JP1) and low marsh
(JP2) had significantly dynamic characteristics. The NH, =N concentrations were the highest in LW, in the order of LW >
JP1>JP2, while NO; N concentrations presented JP1 > LW > JP2. The soil N net mineralization/nitrification rates in the
three marshes showed a clear seasonal dynamics. The net mineralized N in LW, JP1 and JP2 in the growing season were
27.81, 11.90 and 0.33kg/hm’, the net nitrified N were 12.09, 15.99 and 1.19kg/hm?, and the percentage of nitrified N in
mineralized N were 43.47%, 100.00% and 100.00%, respectively. The net mineralized N was significantly correlated with
soil water content, while the net nitrified N was significantly correlated with soil pH. The inorganic N-maintaining
capacity of the three marshes presented LW > JP1 > JP2, suggesting that, from the standpoint of N cycling, the high marsh
was more stable, while the stability of low marsh were the lowest.
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Table 1 Changes of inorganic N in wetland soils (#»=10, Mean+S.D)
- wo NH,™-N ¥ hi(mg/kg) NO; N {7 hi(mg/kg) _
KR Bigrn KR IR
Lw 4.33+1.11Aa 13.89+3.46Ab 2.05+£1.37Aa 2.67+0.74Aa
1 JP1 5.01+1.29ABa 2.33+1.00Bb 1.37£1.21Aa 2.44+1.86Aa
JP2 5.45+1.06Ba 3.03£1.34Bb 3.26+2.53Aa 1.44£1.61Aa
Lw 6.83£1.89Aa 1.20+0.55Ab 1.544+0.63Aa 3.04+2.19Aba
I JP1 5.97+1.25Aa 0.81+0.29ABb 2.89+1.80Aa 4.06+1.19Aa
JP2 4.10+1.20Ba 0.53+0.73Bb 1.55£0.91Aa 1.83+1.25Ba
LW 1.08+0.53Aa 3.19+2.35ABb 2.49+0.68Aa 3.97+£0.70Aa
11T JP1 0.93+0.55Aa 2.01+1.26Ab 3.16+£0.44Aa 4.52+1.27ABb
JP2 0.72+0.47Aa 0.16+0.18Bb 2.43+£0.45Aa 3.21+0.46Bb
Lw 3.23+2.39Aa 8.19+5.88Ab 3.56+1.79Aa 4.25+0.87Aa
v JP1 2.72+1.91ABa 5.82+1.18ABb 3.74+x1.51Aa 6.55+1.73Bb
JP2 1.16+0.91Ba 4.32+1.61Bb 2.89+1.12Aa 4.09+£1.02Aa
LW 6.65+£3.26Aa 1.58+0.67Ab 5.17+x1.06Aa 5.43+1.72ABa
\% JP1 3.02+2.11Ba 2.04+0.68Aa 5.88£1.65Aa 6.21+3.05Aa
JP2 0.82+0.75Ca 1.76+£0.66Ab 3.224+0.80Ba 3.91+1.64Ba
LW 1.87+0.57Aa 4.12+1.03Ab 3.40+£0.26Aa 5.14£1.09Ab
VI JP1 1.97+0.82Aa 4.69+1.50Ab 4.85+£2.54Aa 6.20+£2.72Aa
JP2 0.58+0.57Ba 2.92+0.81Bb 3.44+0.39Aa 2.96+0.08Bb
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Table 2 ANOVA results of inorganic N content in wetland
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8 (1) 15 B A R AE AN R I 3920 R IEARL 90 30l 1
5~6 A 7~8 FHUfFHR K{E[0.047 + 0.080 Al
0.113 £ 0.105mg/(kg-d)], ] JP2 -3y A
RKRAE 4~5 J1. 9~11 H 2 BB S o, Heg
I3 250 O TEAEL, JF T 7~8 1 B4 55 KA [0.048 +
0.055mg/(kg-d)]. ¥ B 3l 4 5 6 4k 7= 2R )
NO; -N 7EB AP 5 U5 E B 2 Fl 4.3 A
b 458 A LR 1 AR A [ 4 0 0.008~
0.047. 0.010~0.113 #1-0.059~0.048mg/(kg-d), V-
KgAK 43 5104 0.0304 0.043 A1 0.005mg/
(kg-d). LUEE T 75, LW 358 (1) 7 A dedt e e (e o B
1E 5~6 H ARME HLTE 8~9 H,ifi JP1.JP2 115

MRS AL R I Y I 7E 7~8 H Nadelhoffer
25 P2 IF 9 6 W ONH, N [0 B 2] L] i
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PR = A R AR B S A 5N AT e il 4k
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FXF-R5 IR 0T A R BRARGR 1), U i f1E
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T P S P R, v A B A o4 0 A A
RS T BT AR A R
FH VLR S AR A F 1 i 55 7 B2 b Ah 335 7 36 -+
BER A /AL R B AT U RIS % 1 R
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*= 3 R IESREHN L/AELIERER ANOVA 4R
Table 3 ANOVA results of net mineralization/nitrification

rates in wetland soils

DiH KM PR AdE s r P

. LW 0912 5 0.182 10226  0.000
AT A

e JP1 039 5 0.079 9214  0.000

JP2 0330 5 0.066  10.398  0.000

LW 0.005 5 0.001 0315  0.899
i

ek JP1 - 0.032 5 0.006  1.488  0.232

JP2  0.032 5 0.006  1.804  0.156

2.3 AR EE NS A R

% 4 HHEKZ LW, JP1 A1 IP2 0~15cm 135
IR AR A i AR 4 1T 50,3 Pt b - 358
B Ay 5k 27.81. 11.90 A1 0.33kg/hm?,
WAL E S SR E SN 3.55%. 1.23%
H10.04%, LW 311350 A K, 73 oA P
JP2 3311 2.34 £ 01 84.27 f5. 52 ML, = ()75
AL 23 5 12,09, 15.99 F1 1.19kg/hm?, i+t
A AR E AN 1.54% 1.65%F1 0.15%,
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R, LWL JP2 3R 1.32 551 13.44
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AR A 25 S R 0 DA R 7 1 08 2k () fig g
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JP1.JP2, Ui B AL M L eh R R e i i T JP1 .
JP2 U4 LWL P 30 bt 22 K (H I
HR A RO U LW IR AR 1)
NH, N BB L, BHE R NO; N [ Hufs) ]
R, T TP 3N 4= 2E I NH N BUARAZ,
{HHALAL ) NOs N R EL A % 7. 575 A8, TP1.TP2
IR AL T 1 2 (100%)3)
B S T LW 358(43.47%), 300 TP1. JP2 3R
PEP=AE I NH, N A ARk o NO; -N,#E
M —F AP TRER LW IR 2 28
BT, 3 P M - S A RE TN LR T TR
FIHARR I K LW>TP1>TP2 WA Ff i X E i,
M P 2 R A N A A R G B N AR, TG
VWS 32 Y R S TR AR P e 22, T A (R A B S5
SHUNL W

x4 HEKFEMTIRFANSFTUAELE

Table 4 Growing season net N mineralization and nitrification in wetland soils

. A E ® 4 N (P KZIM, TKN) BN Hhgt N
T A 5 3 2 3
(g/cm’) (mg/kg) (kg/hm’) (kg/hm®) %TKN (kg/hm?) %TKN %Min
LW 1.28+0.08 408.38+96.69 784.09 27.81 3.55 12.09 1.54 43.47
JP1 1.35+0.05 478.11+135.06 968.17 11.90 1.23 15.99 1.65 100.00
P2 1.49+0.03 345.09+77.08 771.28 0.33 0.04 1.19 0.15 100.00

VEM(EES.D, n=3; *IE+S.D, n=6

2.4 TIELHVAEE. B /g EeR 5 3 B
BRI OG &R

WS BERK o FE 5 L3R . 1R E /A
P % 5 2 1) T DR P A v /i
A AR 180 i S A P 4 1 A e R T Ak A= )
AP i, B An LIS TE X B K
A3 CREFREE K25 B ) AH ¢ Brinkley 25U 45 11-Hf
FEE IR 22 B ik A5 0 e U RUZE 1R 2810
IARLIE 5 ok e /MBI 5 A5 BFE g AN F 7 R W, R
& LW, JP1 M1 JP2 +3E[) NH, N & =34k 5
T iR % 5(6.32£%5.6.42 5 19.40 £5),/HNO; -N
TR ZE IR E(3.36 £i5.4.29 £ F12.22
£5), S5 D5 T B8 5 A IRURIE 90 oK A AR A E AR K
(2009 4E 11 F % 2010 4 4 JHEFA K. BTk
A KRR A A IR — ] B T A K
Z 5% A AN BT L 0~15em HIERIAEY)

TEPERL S, R B 3 FP SR R /L
VE R R M 2L NH, N Al NOs N &A% 14
‘B4 H BT SE NH, N Al NO; -N 5k
18 5 Bt/ M EUAE A3 K. E A WF 5T W IR AIK
Gyt - e AU At R A A W Sk P A8 LA Y3
BRI A 4 E A R T 2 504k S 4 16
T 2 0 26 A7 RN B 3 I A 45 L 3R Tt /i 1k
A e L AT 9t 5 8 AL 4, T o K
S 7~8 HL,LW. TP1 F1 TP2 37 4
WA /B A 2 — AR A A i . T3 41,3 o 480
A A /A A 38 6 22 S P D BT 5 JC T AR 119 7K 4 4 A
WAAAEE YRR FIE RS LS KERE
FHAAIT(P<0.05,3 6). (17 40 250N syl e 1,
A T 8 7K 4% A 0o 75 2 0 R e T 3 10 b 1 338 v
A AR A 28 LA AR R i AR5 TP
IP2(HE 52 JP2)iith 3 1R 7K o S A F A8 - (B2
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35 %

W SIS A T B AUKCIR SR 5),4E
XFEMIIAELZRAT T, A AR 5 28, e it A

—EFEREE g R NH, N, NO; -N & &,
&S R R A AR R

=5 D HIEIBUMERITLLES.D)
Table 5 Comparison of physical and chemical characteristics in different wetland soil (+S.D)
TiH LW JP1 JP2
A Wl (mg/kg) 10600+£1216.55 10700+848.53 9075+386.22
TC(mg/kg) 16165.63+2056.42 16892.56+1572.05 14882.38+1842.86
TN(mg/kg) 408.38+96.69 478.11+135.06 345.09+77.08
C/N 40.59+5.56 37.2148.14 44.07+5.50
pH 1H 7.90+0.05 7.71£0.08 8.32+0.12
T (g/em’) 1.28+0.08 1.35+0.05 1.49+0.03
3% (mS/em) 4.34+0.67 8.97+3.06 10.96+6.17
7Kk (em’/em®) 0.35+0.01 0.40+0.07 0.43+0.06

=6 FUUE. FHUESIIEEMUHREMERXXR
Table 6 Relationships between net mineralized N ( or net nitrified N) and properties of soils
JitH LIRS TC ™ C/N pH faxy R KR
MRS 0.784 0.557 0.394 -0.427 -0.603 -0.961 -0.991 -0.999*
WAL i 0.980 0.994 0.957 -0.967 -0.999* -0.831 -0.534 -0.603
ViE* P<0.05

T IR AE R T TR R
RN Z WA FE LW, TP1 FI JP2 =Ff 115
RN /R R 2 T AR ) N R P —
LS QU= M T &S Sy EE e SRS
e AR T T o 2R A A T e T e e
I LA AN 4 5 B 2B AR T 9 th 45 L AL 45
FIAFRT G B BAT AL TN 75 & 1 e 45 1
FHA,LW. JP1 T IR A LR & 5o Bl (13
A S T JP2 (R 5), 1 A 2 55 B W B
FWAEAGE R RIS LW, TP KT TP2(K
D). IR F 3 O/N IR A 5%, 1 C/N
EE SR WA T E R AT LT 73 RO, - 5
A/ A 33 % 5L A7 R 5% Strauss™ I 97 36 Y, 3
Hi AL AR C/N<20 I 352 NH, N
AR PR LT C/N>20 I =32 AT L
AT A g R B R P LW TPT AITIP2
HE) C/N KT 2003 5), U6 =& a1/
FEA 352 AT LR AT R R PR 4 . 5 A b -
B AR AL e L 3 p e ML S R
DR B0 R 9% 26 1, - 49 v s £ 40 S PR TR N

(102 Ak, T 3 A0 AR AL A4 B 6 4 388 I 2 4R
Kok R0 L pH SRR /AL
A7 B ) R R 5 v 1) T 3B 45 R (pH<5.0),
WAL SR I 25 32 2P ARG B3 il
+3E pH {134 K T 53k 5), 25980 1E, 5 pH (i
A AEAN AL DA =8 B A/ A A = A 5%
CNE U H NN PR el A RLTS - L we SN RE ISR
H5 T pH HEREMHCKREE 6),0iW] pH
R M B YA] AN [R) R 1 3% N Ak A
(i B D 13X 5 VL 1 (R AR S RIT ST 45 18— 5P
I3 e we =W PE B T A L PR (DB = we W At
AL FERR . UZEMX R . 3R AR iR LA R
R VR VR Y B U AT D A Y B
WA TR — 2 A5

3 #ig
3.1 LW. JP1 #l JP2 0~15cm T3 TEHLA S

L PR S HCR A AR K R B
AL
3.2 LW. JP1 Fl JP2 0~15cm LI 1b 5
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4351k 27.81. 11.90 Fl 0.33kg/hm? 4L 543
5 12.09. 15.99 F1 1.19kg/hm?, Rl 5 50

100
3.3

&1 H S B oA 43.47% « 100.00% A
.00%.
LW. JP1 F1 JP2 it 138/ 4 5 AL A Ty

I FF) e ) #EAR SR I LW>IP1>JP2.
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