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Interactive Effects of Litter Removal and Urbanization Environment
Change on Soil Nitrogen Mineralization in Slash Pine Plantations
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Abstract: The effects of litter management practice and urbanization environment change on soil nitrogen
(N) transformation and its availability were studied in slash pine ( Pinus elliottii) plantations across urban—
suburban—ural gradients of Nanchang City using in situ PVC tube incubation method. The results showed that
litter removal would inhibit nitrification and decrease soil NH, © — N concentrations. Urbanization would lead
to acceleration of soil N transformation rate and especially improve nitrification rate and soil NO, - —= N con—
centration. The interactive effects of litter removal and urbanization environment pressure were found on the a—
mount components and seasonality of soil N mineralization rate and N availability. Therefore litter removal in
urban forests would be helpful to alleviate the negative urbanization influence on N cycling however litter in—
put in rural forest should be a good way to increase soil N mineralization and N availability. In sum urban for-

ests management would differ with that in traditional forestry.
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o N
1.1
115°27° ~116°35° 28°09° ~29°11~
17.5 C 1 600 ~1 800 mm
10
77% 1901 h 2.5 m/s 201 d 7 .
105 30 km
2
2 20 mx20 m 6 (600 ~800) /hm
12 ~16 cm 18 0.7~0.9,
( Ligustrum quihouz) . ( Mahonia fortunei) . ( Pyracantha fortuneana )
( Quercus glandulifera var. brevipetiolata) . ( Gardenia jasminoides
). ( Phyllanthus glaucus ) . ( Castanopsis sclerophylla) . ( Albizzia kalkora) N
1 3 ; 3
; >2 1o
1 (0 ~15 cm)
Tab.1 The properties of top soil (0 —15 cm) in our study sites
/ / / /
-3 pH -1 -1 -1
Plots (g em™) pH value (mg-g~) (me - &7) (me - 67") C: N ratio N: P ratio
Bulk density Organic carbon Total nitrogen  Total phosphorus
Urban
No litter raking 1.33 £0.01d 4.50 £0.02ab 6.37 £0.39¢ 0.58 £0.02¢ 0.25+0.02cd 14.43 £0.53ab 2.64 £0.17b
Litter removal 1.38£0.02d  4.61 £+0.02ab  0.94£0.09a  0.17£0.02a  0.23 £0.02cd  5.64=0.58a 0.78 20.11a
Suburban
No litter raking 1.25 £0.0lc 4.64 +0.04b 13.76 +1.54d  0.42 +0.08bc 0.27 £0.01d 40.38 £5.84c 1.55 +0.29ab
Litter removal 1.10 £0.02b 4.57£0.02ab  6.20 £0.47bc  0.24 £0.0.4ab  0.19 £0.01bc  29.15 £3.63bc 1.29 +0.27ab
Rural
No litter raking 1.04 £0.04a 4.48 £0.04a 12.52 £0.35d 1.02 £0.06d 0.15+0.0lab  12.48 £0.66ab 7.02 +0.58¢c
Litter removal 0.98 £0.08a 4.63 +0.05b 4.61 £0.92b 0.25 £0.03a 0.12+0.0la  25.50 £9.21labc 2.05 +0. 12ab
* ; (P<0.05) .

Mean + Standard error; Different letters in the same column denote significant differences among six plots at P <0. 05.
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1.2
1.2.1 6 20 mx20 m 4 10mx10m
( 2.5 cm) 5 0~15cm
o (8 ) o
1.2.2 PVC ", 2007 1 10
2 15 em. 4 cm PVC
NH,*N NO, N 30 d o
1 2008 2 10 12 . N
(NH, * N +NO, " N) ; N .
1.2.3 ; C -
N p -
pH 1:2 pH . NH,*N NO, N ; NH, *
NO, N - 2, o
1.3
(mgekg™ «d) = ( 30 d NH, " N) —( NH," N =30 (1)
(mgekg™ =d) = ( 30d NO, " N) —( NO,”N) 30 (2)
(mg* kg™ «d) = ( 30 d NH, "N + NO, " -N) —(
NH,*N+NO, &) 30 (3)
3 4 .5
6 7 .8 9 .10 .11 2 a1 2 .
SPSS 11.0 “©o—= = 7 NN
. P<0.05.
2
2.1 N
NH, * N .
NH, * N.NO, "N N ( 2).
NH, " -N.NO, "N N ; NH, "N

2
Tab.2 ANOVA of effects of litter management urban-rural gradient and sampling season on soil mineral N

concentration and N mineralization rate in slash pine plantations

F  F value
N
Factors df NH,* -N NO;~ -N
) Mineral N Ammoniafication rate  Nitrification rate Net-N mineralization rate
) 1 17. 34 % 337.95 % 199. 94 % 48. 67 = 0.00NS 3.97"
Litter management ( LM)
) 2 21. 85 446. 98 386. 17 ¥ 31.13 % 43,17 % 23.2]
Urban—rural gradient ( URG)
. . . 3 2.54N8 55.05 % 47.09 14.03 6.08 10. 27 **
Sampling season ( SS)
X
2 20. 33 *** 83,75 ** 37.76 % 3,20 Rk 4.57" 6.59 **
LM x URG
X « <
3 3.48" 22,117 11.34 7% 4,527 2,128 0.728
LM x SS
X
6 12,59 14,43 % 16.33 12.44 7% 12,23 % 15. 44 %%
URG x SS
X 3 o
12 6.49 ¥ 8.99 F* 8.03 % 7.76 % 0.69NS 0.98NS

X LM x URG x SS
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Different letters in the same season denote significant differences among three sites across

the urban-suburban—rural gradient at P <0.05.

1 “ ”

Fig.1 Seasonal variations in soil mineral N in slash pine plantations of different litter managements across

urban-suburban—ural gradient in Nanchang City
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Different letters in the same season denote significant differences among three sites across
the urbansuburban—rural gradient at P <0.05.
2 « . . ”»
Fig.2 Seasonal variations in soil N mineralization rate in slash pine plantations of different litter managements across

urban-suburban—rural gradient in Nanchang City

S A} N A ( ) N A S

6
’ 13 .
N o
N N
. (1) NH, * N
NO, "N, N. ;
. (2) NH,* -N

NO, N, N. ;

; - (3) N N

NH, "N o
N N
14 -15 : I N N
N o
= = 7 N
(1) NO, "N, N. —
_ , N
o N N N N

N 13-16 : pH

NH, * N NO, N 7
(2) NH, "-N.NO, "N N



6 : * 1241 -

. \N . .
(3) N N NO, N N
. . I N
. N N .
NO,” -N N NO, N
18-19 .
20
N N A
N o
N .
N .
1 ) ] 2006 26(2):

341-348.

2 Zhu W X Carreiro M M. Temporal and spatial variations in nitrogen transformations in deciduous forest ecosystems along an
urban—ural gradient J . Soil Biology & Biochemistry 2004 36:267-278.

3 . N I
2009 20(7) : 15294535.

2009 31(2):278282.
5 McDonnell M ] Pouyat R’V Zipperer W C et al. Ecosystem processes along an urban—o—ural gradient J . Urban Ecosys—
tems 1997 1:21-36.

6 Pickett ST A. N J. 1999 19(5) : 654-658.

7 I 2001 21(7):11874195.
8 . I 2007 38(6):12134218.
9 Young RF Wolf S A. Goal attainment in urban ecology research: A bibliometric review 1975 — 2004 ] . Urban Ecosystem

2006 9:179-493.

10 . J. 2008 27(3) :344-348.

11 Binkley D Hart S C. The components of nitrogen availability assessments in forest soils ] . Advances in Soil Science
1989 10:5411.

12 . M . : 1998.

13 Chen F' S Fahey TJ Yuan MY etal. Key nitrogen cycling processes in pine plantations along a short urban—ural gradi-
ent in Nanchang China J . Forest Ecology and Management 2010 259:477-486.

14 Scott N A Binkley D. Foliage litter quality and annual net N mineralization: Comparison across North American forest sites

J . Oecologia 1997 111:151459.

15 . J. 2010 29( 12) :
23272333,

16 Gundersen P . J . 2004 24(7) :15234531.

17 Curtin D Campbell C A Jalil A. Effects of acidity on mineralization: pH-dependence of organic matter mineralization in
weakly acidic soils J . Soil Biology & Biochemistry 1998 30( 1) : 57-64.

18 . I 2009 31(1):137443.

19 Brimblecombe P Stedman D H. Historical evidence for a dramatic increase in the nitrate component of acid rain J . Nature
1982 298:460-462.

20 Hart S C. Potential impacts of climate change on nitrogen transformations and greenhouse gas fluxes in forests: A soil trans—
fer study J . Global Change Biology 2006 12:1032-4046.

21 . J. 1997 17(1) : 1094 12.



