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Preliminary Analyzing the Effect of Returning Farmland to Grassland
and Forest Project on the Ecological Function of Xigaz Valley Area
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Abstract: The effects of reverting farmland to grassland and forest project (RFGFP)on the ecological func-
tion of Xigaz area were investigated. Results showed that the project significantly increased vegetation cov-
erage and average height of plant. After the restoration of 5 years, alien species increased, whereas the im-
portant value of original seeded Elymus sibiricus decreased. The increases of both Shannon-Wiener index
and evenness index indicated that the vegetation community had a stable tendency. With the extension of
the project, the carbon density of vegetation and soil showed an upward trend. At the fifth year after re-
verting farmland to grassland and forest project, the vegetation carbon densities of both above-and under-
ground increased by 331. 81 g C » m™?, soil organic carbon (SOC) density of 0~30 cm soil layers increased
to 5.06 kg « m %, the carbon sequestration rate of soil was 1. 16(kg * m %) » a~' when taking the SOC of
third years as a background value. The soil total nitrogen in 0 ~ 30 cm soil layers increased to 2. 98
kg * m ?, and increased by 1. 60 kg * m * and 1. 64 kg * m * compared to the first and the third years after
restoration, respectively. The soil became soft and ground litter increased after the restoration project.
With the extension of restoration, soil bulk density decreased, whereas the maximum soil moisture capaci-
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ty increased, the maximum soil moisture capacity of the 0~10 cm soil layer increased to 52. 37 mm in the
fifth year, increased by 7. 89 mm compared with the first year (44. 48 mm). The soil bulk density and
maximum moisture capacity didn’t show significant change in the subsurface soil.

Key words: Reverting farmland to grassland and forest; Ecological function effect; Species diversity; Car-

bon density; Moisture capacity
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1
Table 1 Species composition and important values in the RFGFP plots of different years
Important values
Main species 1 3 5
REGFP(1 a) RFGFP(3 a) REGFP(5 a)
Elymus sibiricus 71.63 51.70 47.09
Medicago lupulina 15.40 13. 80 11. 21
Artemisia wellbyi 7.41 — 4.97
Medicago falcate — — 1.90
Delphinium caeruleum — 12.25 7.01
Taraxacum mongolicum — — 1.12
Plantago depressa 56 — 1.19
Carex atro fusca — 3. 60 2.08
Festuca ovina — 10. 02 5. 67
Artemisia nanschanica — — 2.91
Artemisia demissa — — 3.26
Ozxytropis ochrocephala — 4.27 4. 45
Crepis flexuosa — — 2.31
Astragalus strictus — 1.81 1. 29
Oxytropis sericopetala — 1. 90 1. 87
Callianthemu pimpinelloides — 0. 64 0. 90
Eragrostis nigra — — 0.77
2.1.3 1,3 5) 12.44,70. 23
, . 41.96 g C» m %, (P<<0.05),
b o 1 b b
b b b o
o 1 .3 5 3, :
. ¢ 2), Shan- , .
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5 = 3 > 1 ,
) 1 .3 ) N .
5 0.55,0.32  0.25, s
b b ’
~ 5 ’ 3 °
b 2 b
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b
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Fig. 2 Change of species diversity index in the
RFGFP plots of different years



1283

, 1

.3

5 378.67,495. 09

689.96 g C+m *( 3b),

3

(a) (b)

Fig. 3 Distributions of above-ground (a) and below-ground (b) vegetation carbon densities in the RFGFP plots of different years
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Table 2 Distribution characters of soil organic carbon and total nitrogen in different soil layers
Depth
Index
The year of RFGFP/a 0~10 cm 10~20 cm 20~30 cm 0~30 cm
1 1.744£0. 577 1.43+£0. 824 1.11£0. 804 4.28
Organic 3 0.8940. 364 1.1340. 484 0.7240. 154 2.74
carbon 5 2.04+2, 007 2.2942. 58 0.73-40. 38 5. 06
1 0.5040. 062 0. 4740, 084> 0. 4040, 042P 1.38
Total ni 3 0.4540. 034 0. 4840, 024 0.4140. 0540 1. 34
tal nit
ol mitrosen 5 0. 9540, 9340 0. 8840, 647 11441, 16 2.97

(P<<0.05)

(P<C0.05);

-

Note: Different small letters in the same row indicate significant difference among different soil layers in the same year(P<Z0. 05). Differ-

ent capital letters in the same column indicated significant difference among different years in the same soil layer( P<C0. 05)
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