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Abstract ;[ Objective ] This study aims to explore the variations and drivers of soil nutrient and extracellular
enzyme activities and their stoichiometric characteristics under the abandoned land in the dry area of Northern

Weihe River Basin in order to provide a theoretical basis for the improvement and management of abandoned
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land in this region. [ Methods] Soil nutrients and enzyme activities associated with carbon (C), nitrogen
(N), and phosphorus (P) cycles in the lands with different abandoned years (5 years, 10 years, 20 years, 25
years and 33 years) in dry area of Northern Weihe River Basin were measured. Subsequently, The changes
and driver factors of them and their stoichiometry were determined by One-way ANOVA, enzyme stoichio-
metric model, and principal coordinate analysis (PCoA). [Results] With the increase of abandoned years,
the activities of C-acquiring enzymes and N-acquiring enzymes decreased, but the activity of P-acquiring
enzymes significantly increased. The changes of soil C, N and P contents showed the opposite trend compared
with enzyme activities. Moreover, the C-limitation of soil microorganisms alleviated but P-limitation
increased with the increase of abandoned years. Further, the results of PCoA fitting environmental factor
analysis showed that soil dissolved organic carbon, total phosphorus, available nitrogen and available phos-
phorus were the key factors driving the change of enzyme activity and its econometric ratio. [ Conclusion ]
Abandonment has a significant improvement on soil nutrient, but P-limited will be aggravated with increas-
ing of abandoned years (more than 20 years). Therefore, appropriate phosphate fertilizer should be applied to
a long-term abandoned land to improve its soil condition.

Keywords: arid area of northern Weihe River Basin; different abandoned years; soil enzymatic activity; eco-

logical stoichiometry
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Table 2 Changes of soil nutrients and their stoichiometric ratios in different soil layers with different abandoned years

T HERE T2 PATRAERR /a
Lo ¥ /em 5 10 20 25 33
0—10 16.91+2.92Ba 19.8940.75ABa 22,40+ 1.4Aa 21,23+ 1.43ABa 17.44+0.05Ba
SOC/(g+ kg™ ") 10—20 12.7340.59Aa 11.6941.24Ab 11.624+1.7Ab 12.0741.78Ab 10.21+0.08Ab
20—40 11.74+1.61Aa 9.56+0.7ABb 9.0040.72Bb 6.2140.57BCc 8.7740.88Cc
0—10 0.9440.17Ca 1.1740.07ABCa 1.320.12Aa 1.24+0.07ABa 0.9940.01BCa
TN/(g+ kg 1) 10—20 0.7040.04Aa 0.6740.05Aa 0.66+0.05Ab 0.6940.11Ab 0.5840.05Ab
20—40 0.6440.09Aa 0.5540.03ABb 0.494+0.04ABc  0.34£0.04Cc 0.48+0.07BCc
0—10 0.7140.05Aa 0.6840.01Aa 0.6740.01Aa 0.6040.01Ba 0.5240.02Ca
TP/(g+ kg ") 10—20 0.7040.03Aa 0.6640.02ABa 0.61+0.03BCb  0.58+0.01Ca 0.5040.02Da
20—40 0.640.02Aa 0.56+0.01BCh 0.59=0.01Bb 0.52+0.04CDb 0.50+0.01Da
0—10 31.68+4.27Aa 29.08+1.36ABa 28.38+0.62ABa  26.75+4.48ABa 23.54+0.98Ba
DOC/(mg * kg™ ") 10—20 17.57+1.29ABb  19.67+1.13Ab 19.694+2.37Ab  14.75+0.85Bb 17.38+0.35ABb
20—40 16.42+1.43Ab 12.0040.15BCc 12.7240.16BCc ~ 12.06+0.65Ch 15.01+1.64ABc
0—10 8.9840.85Aa 9.5740.17Aa 7.66+0.20Aa 5.4240.30ABa 9.73+1.98Ba
AN/(mg + kg ") 10—20 7.09£0.37Bb 5.4740.04Aa 4,874+0.11Bb 3.38+0.16Bb 5.50+0.47Ch
20—40 4.4440.88Ab 4.2040.02Ab 3.6140.78Ac 2.8740.027Ab 3.8840.21Ab
0—10 7.4340.59Ba 8.2740.48ABa 9.9040.3Aa 10.10+1.82Aa 8.9740.81ABa
AP/(mg -+ kg ") 10—20 6.73+0.54Da 7.3040.46CDab 8.93+0.15Ab 8.47+0.06 ABa 7.7740.06BCb
20—40 6.43+0.38Ca 6.63+0.38Ch 8.67+0.32Ab 8.43+0.15ABa 7.67+0.15Bb
0—10 8.23+0.08Aa 8.26+0.05Aa 8.24+0.03Aa 8.25+0.07Aa 8.260.03Ab
pH 10—20 8.31£0.07Aa 8.28+0.02Aa 8.28+0.06Aa 8.3240.06Aa 8.31+0.04Aab
20—40 8.34+0.01Aa 8.35+0.01Aa 8.30+0.04Aa 8.3540.07Aa 8.3540.04Aa
0—10 17.97+0.22Aa 17.1140.47Aa 16.97+1.16Aa  17.14+0.17Aa 17.4340.08 Aa
C:N 10—20 18.124+0.39Aa 17.484+0.94Aa 17.48+1.27Aa  17.60%1.5Aa 17.57+1.61Aa
20—40 18.31+0.24Aa 17.51+0.41Aa 18.25+0.25Aa 18.434+0.8Aa 18.274+1.04Aa
0—10 23.56+2.83Ca 29.43+1.41Ba 33.65+2.09ABa  35.57+2.48Aa 33.24+1.41ABa
C:P 10—20 18.28+1.26Aa 17.7£1.28Ab 18.97+3.19Ab  20.9743.34Ab 20.51+£1.06Ab
20—40 18.1542.01Aa 17.034+1.01Ab 15.164+1.48ABb  12.00+1.62Bc 17.474+1.72Ac¢
0—10 1.3140.17Ba 1.7340.12Aa 1.99+0.19Aa 2.07%0.13Aa 1.91£0.09Aa
N:P 10—20 1.01£0.09Aa 1.01+0.04Ab 1.08+0.13Ab 1.194+0.19Ab 1.17+0.09Ab
20—40 0.99+0.1Aa 0.97+0.05Ab 0.8340.09ABb  0.6540.1Bc 0.96+0.13Ab
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