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Abstract

Aims Land use change may alter nitrogen (N) dynamics in terrestrial ecosystems, but its effects remain poorly
quantified. Due to reorganization of the land use by government, a large cultivated area has converted to wood-
land and shrubland plantation since the 1980’s in Danjiangkou Reservoir area, China. Our objective was to inves-
tigate effects of agricultural land use change on soil N dynamics in this area.

Methods We conducted in situ close-top tube incubation experiment to determine soil inorganic N (NH,-N,
NO; -N), soil net nitrogen mineralization and nitrification in three adjacent land use types (afforestation, shrub-
land and cropland) in the Qingtang river basin around Danjiangkou Reservoir in Spring of 2011.

Important findings Soil NO; -N concentration (mg-kg ') was 1.27 +0.18, 3.51 + 0.11 and 9.00 + 0.73 in affore-
station, shrubland and cropland, respectively. Soil NO; -N concentration significantly increased from afforestation
to shrubland to cropland, whereas NH, -N concentration (mg-kg ') was not significantly different among affore-
station (1.33 + 0.20), shrubland (1.67 £ 0.17) and cropland (1.62 £ 0.13). We found that NO; -N was the main form
of inorganic N under shrubland and cropland, and the proportion of NO; -N to soil inorganic N content was 67.8%
and 84.8% in shrubland and cropland, respectively; however, the concentration of NO3 -N was approximately equal
to NH, -N under afforestation. Soil net N mineralization rate (mg-kg '-30 d”') were 0.98 + 0.12, 2.52 + 1.25 and
6.58 + 2.29, respectively in afforestation, shrubland to cropland. Soil net N mineralization rate was not signifi-
cantly different among the land use types, whereas nitrification rate (mg-kgﬁl-30 dﬁl) was significantly different:
cropland (7.13 + 2.19), shrubland (2.56 £ 1.07) and afforestation (0.85 £ 0.10). Soil net N mineralization rate was
positively correlated with nitrification rate. Nitrification rate accounts for approximately 87% of soil mineraliza-
tion rate in afforestation, whereas nitrification was higher than mineralization rate in shrubland and cropland soil

WA H WiReceived: 2011-12-15  $25% H W] Accepted: 2012-04-05
* Jil HAE Author for correspondence (E-mail: xlcheng@fudan.edu.cn)



BRRAE AN R HI AR PR P X e R sy 531

due to the ammonification rate being below zero. Both soil N mineralization and nitrification were regulated by soil

water content and soil temperature with more sensitive to soil water content during the incubation period. Addi-

tionally, soil N mineralization and nitrification were negatively correlated with soil C:N ratio. Our results suggest

that change in soil microclimate and soil C:N ratio under land use change would impact soil N dynamics.
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PR K 7 (Vitousek & Howarth, 1991; Elser et
al., 2007). HHEHEE H199% 1) At LA HLAU I HE
LAETE, HEA) e WOBCR) F 1A 80/ ) 3 28 DL
AZ(NHS -N)FE A 2 (NOy-N) S LA AFAE
e R P A LS AN I b B o S A
o B A AR R B A T B ACBE AR Ol R
(Chapin et al., 2002). 2R, THEEAREME WD E
KRB BT 0 5 1K 2 0 35 B S i bk s A 45
o, HEWTEEN K ARG e A AR B85 (Vitousek et al.,
1997; Rabalais, 2002). -+ 338 %0 2 A M) My 3k AL 2 1
IR - e A A 0 AL R Ay, A GE
T RS RG], BRI
Ak . BRI, BIF7T TR R R R R (T A A
TEACAE D) S L e m R = T AE S R G A7)
A BRI A R L.

I A B A A A T 32 B2 L
38 5 UK & N1 pH 55 24 55 K 1 (Binkley & Hart,
1989; Knoepp & Swank, 2002), VLK iF ¥4 1)
N S5 5 A W 55 AR ) DK 35 (Templer et al., 2005)
MIsEm . R 2R R AR 25 5 R AR S R G H
355 DR 7 RUAE ) DXL 3R 0 AR, 3 T S et g8 U
Wo HurE Wb s e mARRINAES ARG 5
TIHEEMEAIT R T 5. Bl L, UsmanZ
(200038 3o 0 Hv 5 £z HE B DX Aol S B Ao 1)
FURIL, TR A2 L K R R,
HEH L IEREMIECNIA K. UriZF(2008)iE
ok 6 7B E T ) B K (Betula platyphylla) tk
I O LU TR I, BRI ME AR A 8 i 1 T 1
RN A 2, (HHT T AR A A 1 AR A R
FAEH, FiAA<FREZNRFZREK. 1E
T AE D A 252009 1ok % 4R i 7 AR AR AE S R
GHATHE ORI, IR R R S R
R E Y A2 5835 IE A G . R VRS (2010)18
B LA R B 7 30T LR R A A A

Danjiangkou Reservoir, land use type, net nitrogen mineralization rate, nitrification rate, soil inor-

BRI, 0482 5 LA PR S 2 IE AT
Ky - HEpHIE R AN AL AE B ) R R, A Ak
R L EpHE % IEM K. 8 %(2001) 38 it %t ol
RURR 20 3l ety A bR ) 2030 A0 T80 28 3R AT 0 L At
FOR I, 3PP 0 A R ] WA . (H2H
T P B 7 AN [7) 1 b ) FH 288 2500 G 2 AN [ A g 2 7Y
XoF T S UG EA (5% ) J T A4S I8 LD

FH 7K FEAE 2w 7K A6 o 26 T2 (1) 7K U3
X, R DX KO 22 A 0% 2 B p K AT o 2 TR 1
W (Zhang et al., 2009), 1M /2 X (1) 2 25 2 G4 B )
R ARBKPEK T %4 NRIES S EUE X 4
BB KGR ESER S, [ N20tH A
SOFEAR, FEXIFJE TIRBHIEAR . MM IE MRS
ARG FNE L TAE, EHLAEX CEB T
N TR BEAMR M S5 AN [F) 1) - b R 28, i
WFFEIRIE T FHIT 7K e 7K 5 B 25 90 A 4 Je (Li
et al., 2009)F1 /2 X i MU B 97 70 & & IR AE (Liu
et al., 2010), {H/EICT AN 1 Hu R B 28 A0+ 458
G5 W R E > . ik, AR T
YL K PR i 8 T Sk ik B T OAH AR 0 I A
(Platycladus orientalis) \ T FK N T FE E AR AR
A FH 3D R A 2R, BN [R] b R
RN A ET . WER, BT 1
FIFH 28RS - RGN ) sgmm, LLh P X9 2R
AW EE TAERAER2E K .

1 fRMBUR AR E

1.1 W HEER

A SERE A, TR A PR E T ) O R
WAt (32045 Ny 111°13' E), iZ%FEHE T FHT L
PR NSRS X, #4R325-385 mo I PE IR I
TEFEAFHL A E AR A AR . W e E T
A6 W Ry 2 R DX R e Bz e T A, AR
VUZE2p B, FRBE 2, TR G, SRR
T ZAEFHAR5.6 C, 8 FERIR319

doi: 10.3724/SP.J.1258.2012.00530



532 AWML ZAR Chinese Journal of Plant Ecology 2012, 36 (6): 530-538
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Table 1 Soil physical and chemical properties (0—10 cm) under different land use types (mean + SE, n = 15)

AL 5 AT AR HEAR MR A B
Physical and chemical properties Afforestation Shrubland Cropland
FHLB% Organic C (gkg ™) 10.43 £1.41° 8.70 + 0.47% 4.07+£0.15°
A Total N (g'kg™) 6.83 £0.78" 7.53 £ 0.43° 5.87 +0.43°
C:N 15.21 + 0.56 11.69 + 1.22° 7.03 £0.67°
WEW AW TR Microbial biomass C (mgkg™") 290.84 + 37.46" 291.34 + 37.64° 135.02 + 27.85"
A A Y% Microbial biomass N (mg-kg™) 48.41 £5.76" 4549 £ 577" 18.84 + 0.68°
+HE5 K Soil water content (%) 8.66 + 0.95° 11.99 + 1.32% 13.84 + 1.03°
T % Soil temperature (C) 152+0.3° 19.5+0.8° 19.0 £ 1.0°
pH 7.57 £0.05° 7.93 +0.07° 8.04 + 0.04°
7 Bulk density (g-em™) 1.42 £0.06* 1.56+0.07° 1.44 +0.02°

AT A AN [R] “7 B 2 75 AN (7] 3R T2 20 ) 22 57 1 3% (p < 0.05)

Different letters in the same row indicate significant differences (p < 0.05) among different land use types.
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Table 2 Impact of land use type on soil physical and
chemical properties

BB R F P
Soil physical and chemical properties

AZ NOy-N (mgkg™) 81.14 <0.001
A% NH,-N (mgkg™) 1.16 0376
JEHLE Inorganic N (mg-kg™) 96.38 <0.001
WL # Mineralization rate (mg-kg'-30 d™") 3.97  0.09
fiffL % Nitrification rate (mg-kg '-30 d™") 5.32  0.047
ZALHE R Ammonification rate (mg'kg '-30d™")  6.13  0.035
LB Organic C (g-kg ™) 14.61  0.005
M Total N (gkg ") 1.50  0.296
C:N 22.55  0.002
AW EY ERK Microbial biomass C (mg'kg ') 3.59  0.094
AV AP RS Microbial biomass N 7.78  0.022
(mgkg™)

T8 IKE Soil water content (%) 5.60  0.042
T Soil temperature (C) 8.93  0.016
pH 1897 0.03
X HE Bulk density (g-em ) 1.94  0.224

7S B (NO; -N) L A& B0 (NH, -N)IK 2 55 IR W) 46K % o
Concentrations of NO;-N and NH,"-N are the initial ones before
incubation.

B, 4 410.62 mgkg ' F19.00 mgkg ' HEAM
ik, 439 45.18 mgkg 'MI3.51 mgkg ' Ml
N M B ik, 4% 90 4 2.61 mgkg ' A1 1.29
mgkg o AR - HR) 2R 1 55 8 HLAE
NO; -NAINH, -N [ 9 5 L9 A Br A 8], 4
N TARANO; -NFINH, N FE L i 11, #E
AP R AR N NI 8 35 5 T-NH, N
W (p <0.05).

ME2RT LA H, A A TAK S JEA bR R0 A
FE oI b 398 5 A 0 T A T I, 435l A 0.98
mg-kg 30 d'; 2.52 mgkg 30 d ' H16.58 mg-kg -
30d . 5T R A,
Tk R b A N T4R(0.85 mgkg '-30 d7)s
WEAR BRI (2.56 mg-kg 30 d7)F K H(7.13 mg
kg 30 d )R IN . 15 3R AT - ) T
A+ A R I AR T R A R, JF
RIS LA R A S K E . g
W AR BRI AR, Wi B I
FHOG(F3) o AR -t A FH 28 R[] 1) - S AL T 26
B2 RN AR b 1 S Ak R iR
T 87%IM LA 2 . TEEA MR AN AR
A R T A (K] 2)
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R3  CBRIEEFEU L A DUS R AE A S B 58] ) Pearson A K 9K AR (r)
Table 3 Pearson correlation coefficients () among soil nitrogen net mineralization rate, nitrification rate, ammonification
rate and soil physical and chemical properties

QTR it 4 33 TR
Net mineralization rate Nitrification rate Ammonification rate
(mg-kg'-30d™") (mg-kg'-30d™") (mg-kg'-30d™")
AR NOs-N (mgkg ) 0.819” 0.869” —0.784"
AR NHy N (mgkg ") 0.181 0.201 ~0.249
WA Inorganic N (mg-kg™) 0.813"™ 0.864" ~0.785"
HHLEE Organic C (g-kg ") —0.749" -0.787" 0.653
M Total N (g'kg™) -0.200 -0.243 0.493
C:N —0.828" -0.863" 0.644
WEM AW TR Microbial biomass C (mgkg™") —0.743" -0.774" 0.580
WA YA Microbial biomass N (mg-kg ™) ~0.689" -0.738" 0.732"
+HEE KR Soil water content (%) 0.682" 0.694" —0.373
TR ¥ Soil temperature ('C) 0.287 0.316 —-0.382
pH 0.619 0.651 —0.534
X Bulk density (g:cm™) 0.069 0.039 0.265
A Ammonification rate (mgkg 30 d™") -0.337 -0.429
AL % Nitrification rate (mg-kg '-30 d™") 0.995
*, p <0.05; **, p <0.01.
12 3 A T#k Afforestation a 12 - 3 A TH Afforestation
- [ AR Shrubland B A Shrubland
1o L M@ 7IH Cropland 10 - W {<H Cropland

a

Soil N concentration (mg-kg™ dry soil)
(=21
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Rate (mg-kg”30d™)
L
T

2
T
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2wk fiift w1k
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A
NO3-N

e
NH;-N
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Bl A LA AR B ENH, N NO3 =N AL B2 AN A AT R R A A A

BRI CY bR R 22, n = 15) [Al—38 b5 T AR T8}
B AN A b A SR AL 0] 22 57 18 2 (p < 0.05).

Fig. 1 Concentrations of NH,"-N; NO3™-N and inorganic
nitrogen under different land use types (mean + SE, n = 15).
Different letters under the same index indicate significant
differences (p < 0.05) among the different land use types.
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Fig. 2 Soil net nitrogen mineralization, nitrification and
ammonification rate under different land use types (mean +
SE, n = 15). Different letters under the same index indicate
the significant differences (p < 0.05) among the different
land use types.
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W AR A R e (2) , X P RAE T
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Knoepp & Swank, 1998; Usman et al., 2000). AT
Booth %5 (2005) 18 itk £ & 43 BT K & Sk £ ds R I,
T A R R R W IR OG . R
ATHIRIE 5 4 SR A W] A 3™ A R A 2 B 38
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