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Effects of Gravel Mulch on Soil Microbial Population, Enzyme Activity and
Physicochemical Properties in Wasteland

HU Jing—tianl ., MA Kun', WANG Zhan—junz, HE Jian long2
(1. College of A griculture, Ningxia University, Yinchuan, Ningxia 750021, China; 2. Institute of
Desertif ication Control, Ningxia Academy of A griculiure and Forestry Sciences, Yinchuan, Ningxia 750002, China)

Abstract: The effects of gravel mulch on soil microbial population, enzyme activity, and physicochemical
properties were evaluated on the wasteland in Xiangshan area, Zhongwei City, Ningxia Hui Autonomous Re-
gion. Four typical sites were selected as a chronological sequence (3, 8, 15, and 25 years) and an adjacent
nor-mulched gravel land was taken as the control. Results indicated that compared with the control, the
number of microbes in the gravel mulched field was decreased. With the increased year of gravel mulched
field, soil urinary enzyme activity presented a declined trend. The contents of soil organic carbon, total nitro-
gen, available nitrogen, and potassium declined for the sites of 3, 8, and 15 years. T he soil water content in
gravel mulched field was higher than the control, but the total salt content was much lower than the control.
It is suggested that gravel mulch on wasteland can restore vegetation through preserving water, but soil fer
tility and microbial biomass are low.

Keywords: gravel mulched field; microbial population; enzyme activity; soil physiochemical property
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/

cm (100 g 10%g (104 =+ g [mg/ (g* 24h) ) Gy (g* 20min)] [mg/( g 24h)]
; 0—20 117.72£12.99b  0.47%0.05b  36.27*4.32b  0.96X0.0la  7.78%1.41ab  0.34%0.00b
a
20—40 97.00£11.30b 0.26%£0.07b  23.42%4.90a 0.38%0.04a 2. 08 £0. 00b 0.29%0.00b
) 0—20 87.52£10.85b  0.17£0.03¢ 55.16%£12.06a 0.73%0.02b  8.77%£0.20ab  0.34%0.00b
* 20—40 28.2715.04d  0.08%0.03c 7.80%0.71b 0.25%0.00b 4.96%0.31¢ 0.33%0. 00a
s 0—20 100.82x7.73b  0.53%0.10b  37.62%x7.57b  0.37%0.01d 6.37%1. 17b 0.28 0. 07¢
a
20—40 43.51%8.21¢  0.40X0.09a  5.01%0.64be  0.23%£0.02be  6.29%1.07b 0.22£0. 00e
0—20 37.59%8.24¢  0.11%£0.06¢ 6.5510. 62¢ 0.33£0.00e 10.10£2.20a  0.42%£0. 00a
25a
20—40 17.3313.75¢  0.07%0.02¢ 2.02%0. 33¢ 0.21%0.00c 8.39%0.07a 0.24%0.01d
0—20 192. 56 +46.34a 0.74£0.20a  32.63X1.40b  0.48 £0.00c 6. 9310. 85h 0. 43+0. 02a
20—40 113.32£0.83a  0.22%0. 04b 7.99%1.88b 0.39£0.00a 7.8710.37a 0. 26 £0. 00¢
a,b,c Duncan ; P< 0.05
2.2 ,
0— ,
20cm 20—40cm 2.3
R 0— 2 ,0—20em 20—40 cm
20cm  20—40cm s ;
15 a, ;2008 60%
0—20cm 6 8 ,7 s
s 20—40 cm 0—20 cm
2040 cm ,0—20cm
20—40 cm 25 a 0—20 cm 20—40 cm
R 20—40 cm s 15 a, 8 a,
, 7 15 a
0—20 cm 20—40 c¢m
0—20 ecm R ,
8 a,0—20 cm s R s
2
/ /
., /% / % ! % ! % / %
cm (g* cm )
; 0—20 1.54%£0.06a  49.75%0.00d 32.16%0.00a 18.09%0.00d 27.10%1.64c  8.480.29¢
a
20—40 1.28%0.08bc  44.67%0.00e  34.2110.00a 21.13%£0.00d 39.95t1.94a 8. 76%0. 17¢
) 0—20 1.34%0.04c  49.33%0.00e  30.56%0.00b 20.11X0.00a 34.26%0.54a  10. 62£0.46b
Y 20—40 1.2110. 03¢ 44.71£0.00d 32.77£0.00b 22.521+0.00a 40.90%0.92a  12.84%0.35b
s 0—20 1.44%0.05b  55.07%£0.00b 25.79%0.00e 19.14%0.00c 29.33%0.8b  5.51%0.10d
a
20—40 1.27%0.05bc  52.56£0.00a  27.15%0.00e 20.29%0.00e 36.24%F1.14b  6.51%0. 23¢
- 0—20 1.48%0.03ab  53.66%£0.00a 27.20%£0.00d 19.14£0.00c 27.09%0.55¢ 12.73£0.22a
 20—40 1.3910.01a  48.00%0.00c  29.83%0.00c 22.17%10.00c 28.4210.52c 13.65%0.42a
0—20 1.42%£0.05b¢  51.62%£0.00c  29.03X0.00c  19.35X0.00b 27.39%0.84c  4.57%0. 55¢
20—40 1.33%0.04ab  48.98%0.00b 28 .84*0.00d 22.18%0.00b 29.07%*1.85  7.62%0.37d
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/ / / / / / / /
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4 0—20 am
- 0.09 0.15 - 0.57 0.19 0.01 0.05
-0.25 0.10 - 0.55 - 0. 87 -0.18 -0.12
0.26 -0.01 0.44 0. 94 0.13 0.09
- 0.08 - 0.30 -0.36 - 0.36 0.18 0.09
-0.19 - 0.40 0.76 0.20 0.09 -0.42
-0.85 -0.96 -0.32 0.07 0.96 0.21
0.30 0.05 -0.02 0.69 0.28 0.53
0.44 0.20 -0.14 0.51 0.20 0.69
0.53 0.30 0.07 0.68 0.03 0.49
0.18 0.13 -0.73 - 0.52 0.29 0.93
0.85 0.75 -0.02 0.31 -0.39 0.49
0. 64 0.35 0.57 0. 82 - 0.21 0.13
0.83 0.70 - 0.06 -0.22 -0.37 0.63
pH -0.16 -0.29 - 0.58 - 0.65 0.55 0.81
* P< 0. 05
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20 ; .
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