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(9-10)
(6 12-14)
o 80% 2 500 hm’
(s ( Pinus tabulae—
. formis Carr.) | ( Pinus sylvestris L. var. mong-
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1 . :
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Tab.1 Information of the sample plots and physiochemical properties of soil in 0 —10 cm depth

@ H
1% I “hm~2)  /(g*em™3) 1% 1% P
19e - 1.69a 0.37f 99.63a 8.09 ( Artemisia deseriorum Spreng. Syst. Veg.) .
(Psammochloa villosa ( Trin.) Bor. )
%a 75d 870d 1.68a 1.93e 98.07b  8.05 N ( Hedysarum mongolicum Turcz.) |
( Hedysarum scoparium Fisch. et Mey.) .
33a 85h 930¢ 1.59bc 2.25d 97.75bc  7.92 N N
S4a 95a 820e 1.52d 4.08c 95.92d 7.71 N N ( Oxytropis aciphylla Ledeb. )
23 a 80c¢ 1231b 1.69a 3.87¢ 96.13d 8.08 ( Pinus sylvestris L. var. mongholica
Litv.) . ( Amorpha fruticosa L.) .
(Setaria viridis ( L.) Beauv. )
Ba 80c¢ 1 379a 1.62b 6.40b 93.60e  8.01 . «  ( Chenopodium album L.)
54a 85b 1231b 1.48d 8.55a 91.45f 7.97 N
@D 23 an 330 54 a 23 a.33 a54 a ; 23 an 3 S4a 23 a.33 a54 a

; ; (P <0.05) . .
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2

Tab.2 Contents of organic carbon and nitrogen in soil under sand-fixing forest with different regeneration ages

(gekeg™") C/N C/N
135.4 +£5.64d 0.85 +0.05d 6.76 £0.84e 0.10 +£0.01d 20.2 +1.75a 8.9 +0.64b
23 a 254.5 £11.40a 3.85 +0.60c 16.15 +0.82b 0.55 £0.05¢ 15.8 £1.54b 7.0 +0.20c¢
33 257.6 £15.26a 7.86 £0.81a 17.54 £1.46ab 0.87 £0. 14b 14.7 £0.47bc 9.2 +£0.57ab
54 a 250.9 £21.09a 7.72 £0.60a 18.02 £1.31a 1.41 £0.11a 13.9 £0.31¢ 5.5+0.27d
23 a 193.5 £14.24¢ 3.68 +0.41c¢ 9.71 £0.85d 0.58 £0.06¢ 19.9 £1.50a 6.3 £0.47b
33a 224.3 £1.33b 6.38 £0.41b 10.75 £0.70cd 0.65 +0.02¢ 20.9 +1.50a 9.8 +0.31a
54 243.3 +4.81a 7.96 £0.45a 11.79 £1.08¢ 1.04 £0. 14b 20.7 £1.44a 7.9 +0.82¢
(P<0.05)
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Fig.1 Content of organic carbon in soil under sandfixing forest with different regeneration ages

2.2 .
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2333 a 54 a 1% .
3.58.1 2.3
o ( 3). N
0. 20.
. 0.26.0.48 mg*hm™ = a™'(  3a);
N 0.18.0.57.0.76 mg * hm™ = a™'( 3b).
( 2). 2354 a .
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Fig.2 Content of total nitrogen in soil under sand-fixing forest with different regeneration ages
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Fig.3 Linear regression relationship between regeneration age of sandixing forest and soil organic carbon content
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Fig.4 Linear regression relationship between regeneration age of sandixing forest and soil total nitrogen content
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Fig.5 Contribution rates of soil organic carbon content and total nitrogen content during regenerating the sand-fixing forests
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Sequestration Efficiency and Component Characteristics of Soil Carbon
and Nitrogen Contents during Restoration of Sand-Fixing Forests
in North Shaanxi Province

Hasier'  ZHENG Si4ui® TU Yi-nan®  WAN Jia-ming®  YANG Mi-mi’
HUANG Yue’ YU Ke*  TONG Xiao-gang’
(1. Institute of Soil and Water Conservation Northwest A&F University State Key Laboratory of Soil Erosion and
Dry Land Farming on the Loess Plateau Yangling 712100 Shaanxi China;
2. College of Nature Resources and Environment Northwest A&F University Yangling 712100 Shaanxi China)

Abstract:  The soil samples were collected from 0 — 10 ¢m topsoil in the semifixed sand land and fixed sand land
under the shrubberies and arbor forests regenerated for 23 — 54 years in the MU US sandy land in North Shaanxi
Province. Each soil sample was separated as the light and heavy fractions by density grouping method and the evo—
lution and accumulation rates of organic carbon and total nitrogen C/N and the characteristics of contribution pro—
portion for sequestrating carbon and nitrogen in these two soil fractions were analyzed. The results indicated that the
organic carbon contents in soil light fraction under the shrubberies and arbor forests regenerated for 23 — 54 years
increased by 14.0 —40. 6 times and 8.8 —19.2 times respectively which were significantly higher than those in the
corresponding heavy fractions (3.2 —7.7 times and 3.5 —8. 1 times) . In the same period of vegetation regenera—
tion the total nitrogen contents in soil light fraction under the arbor forests and shrubberies were increased by 14.5 —

40.9 times and 11.8 —29. 1 times respectively which were also significantly higher than those of the corresponding
heavy fractions (4.6 —8.5 times and 4.4 —12. 6 times) . These results indicated that the soil organic carbon and
total nitrogen in light fraction were more sensitive to the desertification reversion than that in heavy fraction. In-
crease of the contents of organic carbon and total nitrogen in the light fraction and heavy fraction of soil also made
the growth rates of organic carbon density of light fraction under the forests and shrubberies reach to 0. 57 mg *

hm” *a~" and 0.26 mg * hm > * a ™' respectively. The growth rates of the organic carbon density in heavy frac—
tion under the forests and shrubberies were only 0. 18 mg * hm > « a™' and 0.20 mg * hm > * a™' respectively.

Moreover the growth rates of the total nitrogen density in light fraction reached to 0.03 mg * hm > * a~' and 0. 02
mg * hm ™ * a~ and they in heavy fraction reached to 0.02 mg * hm > * a™' and 0.04 mg * hm > * a™' respec—
tively. According to these growth rates of carbon and nitrogen fractions the carbon of light fraction under the forests
and shrubberies could contribute 75.9% and 59.4% of the total organic carbon increment respectively during the
54 - year restoration. The nitrogen in heavy fraction could contribute 44. 6% and 63.9% of total nitrogen incre—
ment respectively. In addition the C/N ratios of soil heavy fraction under the two woodlands regenerated for 54
years were significantly reduced by 11.4% and 38.5% respectively compared with those in semifixed sand land.

However there was no significant change of C/N in the light fraction under the forests and the C/N in the light
fraction under the shrubberies regenerated for 23 — 54 years was decreased by 21.7% -31.0%. As a result the
quality of soil carbon pool was improved significantly. Therefore the soil of restoration under the sand-fixing forests
in North Shaanxi affected significantly the sequestration of carbon and nitrogen. Moreover arbor forests has better
carbon sequestration ability and shrubberies has better nitrogen sequestration effect.

Key words: sand-fixing forest; restoration process; soil carbon and nitrogen; carbon sequestration; Mu Us sandy

land



