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Table 1 The basic site description
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P Vegetation ik WO R W) B HbEBETE
X Elevation . .
Sample restoration year (m) P N). AE) Steepness Slope Vegetation community
(a)
sl 0 1267 36°30'51"" 109°32'22"" 14 ES 51° + 5
S2 4 1125 36°31'20"' 109°31'20" 20 ES 28° MRS R s
S3 8 1224 36°31'19"' 109°31'40" 17 EN 31° PR A
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S6 55 1235 36°31'29"' 109°31'22" 22 EN 17° R AT
S7 100 1267 36°30'51"" 109°32'32"" 15 ES 37° KB
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Table 2 Community characteristics during vegetation restoration
Bt LR & i ZHE YT
Sample Vegetation community Coverage ( %) Abundance Amount of species
S2 MRE R R 34 Copl 7
83 AT+ B 48.6 Cop3 18
S4 BATE TR R AR 53.6 Soc 28
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Fig- 1 Vegetation restoration and soil organic carbon
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Fig- 2 Vegetation restoration and soil total nitrogen
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Fig-3 Vegetation restoration and soil ureade activity
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Fig: 5" 'Vegetation restoration and soil alkaline activity
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Fig-4 Vegetation restoration and soil sucrase activity
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Fig-6 Vegetation restoration and soil catalase activity
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Table 3 Correlation coefficient between soil enzymatic activities and soil nutrients

FH3e 2 %L r Correlation coefficient

LA T — : Ny
R B P HERE P BB R L A
SOC T-N Invertase Urease Alkaline phosphatase Catalase
GRl 1.000
SocC
2R 0.996" " 1.000
T-N
HEAEH 0.928" " 0.9437 " 1.000
Invertase
Wiy 0.975" " 0.985" " 0.9427 7 1.000
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; 5
Wﬁ@ﬁﬁ&% 0.9347 " 0.9497 " 0.975" 7 0.927" % 1.000
Alkaline phosphatase
A it
A 0.068 0.126 0.421 0.179 0.359 1.000
Catalase
JE(Note); * P<<0.05; % » p<C0.01.
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Table 4 Test of significance between soil enzymatic activities and soil nutrients
F f5(P) F test
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The responses of soil organic carbon, total nitrogen and enzymatic
activity to vegetation restoration in abandoned lands in Yangou watershed

LIU Yu'?. ZHENG Fenli"*, AN Shao-shan’. GUO Man""’
1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;

2. Institute of Soil and W ater Conservation, CAS & MWR., Yangling> Shaanxi 712100, China)

Abstract: Taking the Yangou watershed located at hilly-qully region of the Loess Plateau as an example,
the responses of soil organic carbon, total nitrogen and enzymatic activity on abandoned lands to vegetation
restoration were studied- The results showed that with an increase of vegetation restoration years, change ten-
dency of vegetation coverage, vegetation abundance, and amount of species was increasing in the beginning of
vegetagion restoration (4716 years). then decreasing (16729 years or 16755 years). and later increasing a-
gain (after 29 years or 95 years) - Compared to cropland. topsoil (0~~20 c¢m) organic carbon; total nitrogen, in-
vertase activily » 1wease activity, and alkaline phosphatase activity significantly increased with an increase of veg-

etation restoration years, but change of soil catalase activity with an increase of vegetation restoration years was
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not obvious- Compared to the cropland; topsoil organic carbon, total nitrogen, invertase activity urease activi-
ty, and alkaline phosphatase activity increased by 35%~184.6%, 5.7%~157.4%, 89.6%~566%, 32.9%
~331.2%, and 0.18%~184.8%, respectively - The responses of topsoil organic carbon and urease activity to
vegetation restoration were that in the beginning of vegetation restoration (0~8 years), both of them increased
with an increase of vegetation restoration years: during 829 years of vegetation restoration. both of them de-
creased with an increase of vegetation restoration years: after 29 years of vegetation restoration. both of them in-
creased again with an increase of vegetation restoration years- The responses of topsoil total nitrogen, invertase
activity » and alkaline phosphatase activity to vegetation restoration were that in the beginning stage of vegetation
restoration (0~16 years). three of them increased with an increase of vegetation restoration years: during 16~
29 years of vegetation restoration, three of them decreased with an increase of vegetation restoration years, and
after 29 years of vegetation restoration, three of them increased again with an increas of vegetation restoration
years- Topsoil invertase activity, urease activity, and alkaline phosphatase activity were significantly correlated
with soil organic carbon and total nitrogen, but the relationship between topsoil catalase activity and soil organic
carbon: and topsoil catalase activity and soil total nitrogen were not significant -

Keywords: Natural vegetation restoration; abandoned land; soil enzymatic activity ; response
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Effect of biogas residues on soil enzyme activity of red Fuji apple orchards

XU Weina' QIU lingl, YANG Bao‘pingZ, NIE Jun“feng27 WANG Jun‘peng2
(1. The Northwest Station of Biogas Products and Equipment Quality Test Center of the Chinese Ministry of Agriculture,
Northwest A & F University, Yangling, Shaanxi 7121003 2. Research Center for Agricultural in
Arid and Semiarid Areas: Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract . The soil enzyme activities were studied after biogas residues applied- The activity of 4 soil en-
zymes were measured at the ecotypic orchard station of Northwest A&F University s and the result showed that
the activity of 4 chief soil enzymes varied. including urease. phosphatase. catalase and sucrase- Except sucrase:
the activity of other soil enzymes of biogas residues in household biogas digester was greater than biogas residues
in project biogas digester- The effect of urease and catalase activities of biogas residues in household digester on
organic matter were significantly positive: the same as that of urease and catalase activities of biogas residues in
project digester on organic matter- The results obtained through the correlation, path and principal component
analysis showed that that soil urease, catalase and sucrase using biogas residues in household digester and soil su-
crase using biogas residues in project digester could all be as a comprehensive index of soil fertility - Soil fertility
cowd hereyainated ehjectively by principal component analysis-

Keywords : soil enzyme; fertilizer; soil nutrient ; black soil



