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Table 1 Comparison of the composition of micro flora in boundary soil layer at different age of GSMF
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(B#) Soil profile Total microbes acteria Fungi Actinomycete
Mulched year depth ( x 10°) HR(x10°) BEHH(%) KE(x107) BHH(%) KE(x10Y) HHH(%)
(GSMF age) (em) Quantity Percentage Quantity Percentage Quantity Percentage
0~1 4.07 3.88 95.35 2.4 0.06 1.87 4.59
2007(2 a) 1~2 6.2t 6.02 96.95 2.17 0.03 1.87 3.01
2~4 3.68 3.49 94.79 2.53 0.07 1.89 5.14
Y45 Average 4.65 4.46 95.70 2.37 0.05 1.88 4.25
0~1 8.94 8.72 97.55 1.04 0.01 2.18 2.44
2002(7 a) 1-2 11.57 9.45 81.64 1.07 0.01 21.25 18.36
2~4 6.24 5.74 92.02 1.09 0.02 4.97 7.9
F-15 Average 8.92 7.97 90.40 0.72 0.01 9.47 9.59
0~1 12.69 12.57 99.03 1.32 0.01 1.21 0.9
1996(13 ) 1-2 10.04 9.92 98.84 1.80 0.02 1.15 1.14
2~4 8.07 7.98 98.92 1.9 0.02 0.85 1.06
¥ Average 10.27 10.16 98.93 1.7 0.02 1.07 1.05
0-1 0.86 0.70 80.92 0.56 0.06 1.64 19.02
1989(20 a) 1~2 0.9 0.85 85.74 0.53 0.05 1.41 14.20
2~4 1.36 1.24 90.64 0.46 0.03 1.27 9.32
F1 Average 1.07 0.93 85.77 0.52 0.05 1.44 14.18
0~1 2,48 1.93 77.80 5.55 0.22 5.45 21.98
1983(26 a) 1-2 2.01 1.46 72.97 0.99 0.05 5.41 26.98
2-4 3.15 2.41 76.45 2.13 0.07 7.41 23.49
1 Average 2.55 1.93 75.74 2.89 0.11 6.09 24.15
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Fig.1 Soil moisture content in boundary soil layer

in different age of GSMF
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Table 2 The change of soil physical and chemical properties and respiration intensity in boundary soil layer at different age of GSMF

B et j:.lz‘:l?v%)i 4 2H EE U?")%ﬁf{
(W#g) Soil profile Total C Total N N pH Respiration
Mulched year( GSMF age) depth(¢m) (g/kg) (g/kg) ‘(mL/(g-d))
0-~1 8.65 0.54 16:1 8.93 0.05
2007(2 &) 1-2 7.99 0.53 16:1 3.89 0.05
2~4 9.38 0.54 14:1 8.98 0.08
¥4 Average 8.67 0.54 13:1 8.93 0.06
0-1 4.93 0.31 14:1 9.36 0.04
2002(7 a) 1~2 6.11 0.37 15:1 9.01 0.04
2-4 5.09 0.38 17:1 9.01 0.02
3 Average 5.38 0.35 13:1 9.13 0.03
0-~1 5.70 0.40 15:1 9.32 0.13
1996(13 a) 1-2 5.37 0.42 12:1 9.2 0.05
2-4 5.39 0.38 17:1 9.13 " 0.08
1 Average 5.49 0.40 13:1 9.24 0.09
0-~1 6.36 0.49 14:1 9.18 0.05
1989(20 a) 1-2 6.98 0.46 12:1 9.3 - 0.05
~4 7.00 0.58 15:1 9.15 0.05
¥ Average 6.78 0.51 16:1 9.19 0.05
0-1 6.74 0.48 16:1 9.41 0.03
1983(26 a) 1~2 6.09 0.51 14:1 9.32 0.04
2-4 6.94 0.46 13:1 9.31 0.05
¥4 Average 6.59 0.48 14:1 9.35 0.04
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Study on soil micro flora in boundary soil layer of gravel and
sand mulched field in arid and semiarid area of China

PANG Lei''?, XIAO Hong-lang', LU Jian-long®, ZHOU Mao-xian'
(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of sciences , Lanzhou ,
Gansu 730000, China ; 2. Gansu Provincial Key Laboratory of Aridland Crop Science, Lanzhou, Gansu 730070, China;
3. Agronomy Department , Gansu Agricultural University , Lanzhou,, Gansu 730070, China)

Abstract: To study the soil microbial characters in gravel and sand mulched field (GSMF) in arid and semiarid
area, the soil micro flora and the influence factors of GSMF and its boundary layer in different age of GSMF had been
studied through experimentation. The results showed that the quantity of micro flora in boundary layer was bacteria > acti-
nomycete > fungi. It is related on soil microbial number and the age of GSMF, that is the number of bacteria reached the
highest number when the age of GSMF was 13 a. When the age of GSMF was 26 a, the number of fungi and actinomycete
reached the highest number, and the percentage of actinomycete reached the highest rate of total microbial number too.
That was with the aging degree adding of the GSMF, the number of bacteria decreased, and the number of fungi and acti-
nomycete increased. So the number of microbial can be the target that forecast the aging degree of the GSMF. C source
was one of the main factors that restrict microbial development. It was no significant influence to bacteria, fungi and acti-
nomycete by pH value when it in lesser alteration. The soil respiration intensity was related to bacteria quantity. Soil
moisture content is the main factor which restricts bacteria development.

Keywords: gravel and sand mulched field; gravel-sand mulched and soil boundary layer; micro flora; environmen-

tal factors; arid and semiarid area
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Study on farmland soil physical status in Guanzhong area of Shaanxi

ZHANG Yu-lin, WANG Yi-quan, HU Hai-yan, SUN Lei, XU Hai
( College of Resources and Environment , Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: In order to reveal the variation tendency of farmland soil quality under the influence of human activity,
we investigated the soil bulk density and soil compactness in different districts in Guanzhong area. The results showed
that the soil bulk density in deep layers was significantly higher than that in top soils, with an average of 1.00 g/cm’.
However, in the 10 ~ 20 cm layer the samples exceeding 1.30 g/cm’ accounted for 88% of the overall, with an average
of 1.40 g/em’. In the 20 ~ 30 cm layer the values averaged 1.61 g/cm®, and the samples exceeding 1.40 g/cm® ac-
counted for 96% of the overall. So, this layer was defined to confine plant roots in a large extent. Similarly, the average
value of soil bulk density was 1.60 g/cm’, and 44% of the samples were higher than the standard(1.60 g/cm®) . In the
0~ 25 cm layer the soil compactness increased sharply, however it kept at 1 600 kPa under 25cm in the soil, probably
having restricted the growth of plants. Through partial correlation analysis, it was clear that soil compactness, significant-
ly, was positively related to soil bulk density, negatively related to soil water content. It indicated the reason why soil
compaciness increased was due to soil bulk density. In this experiment only the top 10cm - layer soil was fit for planting,
and deep layers were universally compacted, which posted a severe problem in root extending. What’s more, the prob-
lem under deep soil layers was invisible, thus we must pay great attention to it. It seemed that deep plough and scarifica-
tion were useful methods for improving farmland soil physical status in Guanzhong.

Keywords: Guanzhong farmland; soil bulk density; soil compactness; soil physical status



