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NO; -N  NH;

-N
(10 a~20 a<30 a.40 a)
NO; =N NH; -N
(4~9 )
NO; - N
NH; =N
1
1.1
997 m 1 731 mo
8.8 C
540 mm 6~9
72.9% * .
23
( Robinia pseudoaca—

cia) . ( Caragana korshinskii) . ( Hipp—
ophae rhamnoides) ; ( Sophora
davidii) . ( Artemisia gmelinii) . ( Stipa

bungeana) . ( Bothriochloa ischaemum) .

( Setaria viridis) ( Lespedeza daurica)

2
1.2
(10 a~20 a~30 a.40 a)
( 12017 7
) 3 . 2016 4 .5
7 8 9
6 (0~20
cm)
120
1 mm
0.25 mm N “NH,; - N

1
Tab.1 Site descriptions and dominant floral species

in the sample sites

/ /° ! % ! %
10 30~38 37~52 30~55
20 25~31 33~53 30~60
30 26 ~31 57~73 50 ~80
40 20~39 40~48 35~50
10 25 ~40 ~ 30 ~45
20 27 ~46 ~ 35~50
30 20 ~30 ~ 50 ~65
40 26 ~41 ~ 65 ~73

( Setaria viridis) . ( Salsola collina) .

( Bidens parviflora) . ( Artemisia gmelinii) .

( Stipa bungeana) . ( Solanum septemlobum ) . ( Melica scabro—

sa) . ( Artemisia argyi) . ( Cleistogenes squarrosa)

( Cleistogenes chinensis) ( Lespedeza daurica)

NO; -N. (GB
9834 ~ 1988) ; (GB 7173 ~
1987) ;NO;, —N  NH; - N 1
mol « L™ KCI ( AA3
) o
1.3
NO; -N NH; -N
24

Vy=(NOy -N,,, -NO; -N;) /D (1)

Vi=(NH; -N;,, -NH; -N,) /D (2)

Sy NO; - N (mg « kg™'
d™') NO; -N,,, NO, - N
(mg* kg™") NO; -N, NO;, - N

(mgekg™) D

Yy NH, - N (mg « kg™' »
d™") NO; =N,

1.4
SPSS21.0  Origin 2016
N \C/N.pH
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2
Tab.2 Physical and chemical properties in the sample sites
/a /gkg! /gkg! C/N pH /g+em™
10 5.94 £0.01d 0.56 £0.05b 10.71 £0.92b 8.49 +0.08a 1.07 £0.01b
20 8.24 £0.06b 0.71 £0.02a 11.60 +£0.37b 8.47 £0.02a 1.05 £0.05b
30 9.06 £0.20a 0.59 +£0.02ab 15.42 £0.12a 8.28 +0.04b 1.20 £0.01a
40 7.35+0.17¢ 0.61 +£0.09ab 12.19 +£1.49b 8.41 £0.06ab 1.15+£0.01a
10 3.77 £0.12b 0.32 £0.03a 11.71 £0.58a 8.48 +0.11a 1.16 £0.01b
20 3.23 £0.21c 0.30 £0.0la 10.70 £0. 16a 8.57 £0.13a 1.25 +£0.01a
30 3.50 £0.02bc 0.35 £0. 14a 9.81 £3.64a 8.57 £0.01a 1.19 £0.04b
40 5.46 £0.02a 0.55 £0.15a 10.25 £2.86a 8.38 £0.01a 1.09 £0.02¢
+ (P <0.05) (P <0.05)
6.63 6.80 mg * kg™
10 a 5 12.34.11. 13
o mg * kg ™', N
LSD (P<0.05) . NO; -N NH,
-N (P<0.01)( 3).
2 2.2
2.1
NO, - N
NH,” - N
(1. 2). €3
NO; -N 4) . NO; -N
10a 20a -0.029 mg * kg™' «+d”'s NO; - N
30a 40 a 9.82 7~8 10 a ( -0.204
mgekg™'  20a 7 (15 mg - mg = kg™ +d™) 7~8
ke ™) NO; - N 30 a (0.180 mg * kg™' «d™");
NO; - N -0.019 mg *
2.15 mg * kg™ 7 kg™ e d™ 40 a
40 a (8.45 mg * kg™'); -0.133(7 ~8 ) 0.216(5~7 )mg-*
NH, - N kg™ e dhe
3
Tab.3 ANOVA results for Robinia pseudoacacia and grassland
X X
NO;y -N F 58.85 20.73 22.81 347.83 318.72 76.48
P 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
NH,” -N F 5.46 92.76 17.21 28.90 71.73 18.92
P 0.006 6 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
NO; -N F 1.10 5.77 33.55 23.35 378. 66 83.09
P 0.378 2 0.007 2 0.000 0 0.000 0 0.000 0 0.000 0
NH,” -N F 9.74 117.17 19.22 7.76 60.24 13.51
P 0.000 7 0.000 0 0.000 0 0.002 0 0.000 0 0.000 0
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Fig. 1 Content of soil inorganic nitrogen in Robinia pseudoacacia and grassland ( years)
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Fig.2  Content of soil inorganic nitrogen in Robinia pseudoacacia and grassland
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Fig.3 Net N transformation rate in Robinia pseudoacacia and grassland
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Fig.4 Net N transformation rate in Robinia pseudoacacia and grassland
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Soil nitrogen dynamics of Robinia pseudoacacia within artificial

revegetation process in Loess Plateau

DENG Na'  WANG Hongdei'  HU Shu' WU Duoyang'  KOU Meng®  JIAO Ju-ying'’
(1 Institute of Soil and Water Conservation Northwest A & F University State Key Laboratory of Soil Erosion and Dryland
Farming on the Loess Plateau Yangling 712100 Shaanxi China;
2 Institute of Soil and Water Conservation CAS and Minisiry of Water Resources State Key Laboratory of Soil Erosion and
Dryland Farming on the Loess Plateau Yangling 712100 Shaanxi China)

Abstract:  Inorganic nitrogen is one of the major nutrients in plant growth especially in artificial revegetation. Ro—
binia pseudoacacia plantation were considered one of the primary and promising trees of artificial revegetation in the
Loess Plateau due to its fast growth and ability of fixing atmospheric nitrogen. However the main form net transfor—
mation rates and dynamics of inorganic nitrogen of Robinia pseudoacacia in the Loess Plateau were still unknown. In
this study we aimed to expose the capability of offering nitrogen through inorganic nitrogen. A chronosequence from
10 ~40 year-old plantations and adjacent contrasting grasslands in natural control with similar age were selected.

The result showed as follows: (1) the average content of NO, — N was the 4. 57 times in Robinia pseudoacacia
plantation than that in the contrasting grasslands but no influence on NH,” = N. (2) compared with lands and a-
bandoned years the soil moisture and temperature were the major effects on net transformation rates showing nitrifi—
cation was the prominent nitrogen transformation processes on July-August while ammonization was the key nitrogen
transformation processes on April-May and August-September and Robinia pseudoacacia plantations had faster net
nitrogen transformation rates than the contrasting grasslands. (3) Robinia pseudoacacia plantations can accelerate
the accumulation of NO; — N compared with the grasslands but a consumption was occurred exceeding 30 year-old.

Overall Robinia pseudoacacia plantation can reduce NO; — N leaching but no influence on NH,” =N and Robinia
pseudoacacia plantation had a consumption trend of NO; — N after 30 years. So some management such as
thinning should be taken to accelerate the healthy development of Robinia pseudoacacia plantation in the Loess
Plateau.

Key words: vegetation restoration; Robinia pseudoacacia; inorganic nitrogen; net transformation rate



