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Ecological distributing of soil microorganisms and activity of soil
enzymes in vineyard green covering

LONG Yan ,XI Zhume ,CHEN GJiamme ,PAN G Xue-liang

(College of Enology, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : In order to approach the effect of vineyard green covering on soil fertility ,the enzyme activi-
ties and microorganism of soil in the vineyard covering with Tall fescue ( Festuca arundincea) , Alfafa
(Medicagosativa) ,White Clover ( Trif olium repens L) and Cleaning tillage (CK) were studied. The result
showed that the amount of soil microorganism and soil enzyme activity both presented the trend of gradual
decrease with the increase of the soil layer depth;among the different treatments,the amount of microor-
ganism was more than that under Cleaning tillage(CK) except Actinomyces;bacteria shared the absolute
advantage ,which made up 90 % of the total amount ;the fibrous disaggregartire bacterium kept minimum,
less than 1 %. The activities of SaA ,UrA ,Phosphatase,Cellulosein treatment of Alfafawere1.15- 2.23,
1.10- 2.17,1.70- 3.21,1.03 - 1.30 times higher than the other three treatments,respectively. However ,
the CA T activity in different treatments showed little difference. Correlation analys s showed that soil en-
zyme activities were dgnificantly correlated with soil microorganism ,except the CA T. With the results ana
lyzed above ,it can be learned that soil fertilities can be improved with planting grassesin the vineyard ,es
pecialy with Alfalfa.

Key words: vineyard green covering;soil microorgani sms;ecological distribution;soil enzyme activity
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Tablel Amountsof il microorganism in different soil layers (x10*- g%)
/cm )
Treatments Soil layer Bacteria Fungi Actinomyces Nitrogen germ Flbrous d saggreger Total_amount of
tire bacterium microbes
0 20 9 010.33 2.57 765.12 77.23 1.93 9 857.18
(. ) 20 40 10 284.49 1.59 80.63 41.90 0.57 10 409. 18
Cleaning till-
age 40 60 73.40 0.12 8.04 4.79 0.12 86.47
(CK) 6 456.07 1.43 284. 60 41.31 0.87 6 784.28
Average
0 20 50 205. 68 8.26 616. 45 546.54 4.77 51 381.70
20 40 1 865.40 1.87 57.21 50.37 0.34 1975.19
White dover 40 60 83.03 0.12 2.25 7.02 0.10 92.52
A 17 384.70 3.42 225.30 201.31 1.74 17 816.47
verage
0 20 48 055.94 3.69 105.85 303.51 2.52 48 471.51
20 40 1436.76 0.51 41.24 58.73 0.36 1537.60
Tall fescue 40 60 35.65 0.24 3.57 1.84 0.13 41.43
A 16 509.45 1.48 50.22 121.36 1.00 16 683.51
verage
0 20 24 740. 96 12.07 386. 28 528.37 1.35 25 669. 03
20 40 2 669.42 2.37 45.59 75.03 0.77 2793.18
Alfafa 40 60 95.12 0.12 3.19 23.25 0.12 121.80
A 9 168.50 4.85 145.02 208. 88 0.75 9 528.00
verage
2.2 20cm>20 40cm>40 60 cm,
2 ’
, 20 0cm>0 20cm
40 60cm>0 20cm>20 40cm
0 20cm>40 60 cm>
20 40cm
2
Table 2 Comparison of il enzyme activity in different oil layers
Jem / / / / / /
- (mg- g (mL-gY) (mg- kg™ 1) (mg- g% (mg- kg™ 1) (mg- g1
Treatments  Soil layer SaA CAT Cellulose UrA Pho Amylase
( ) 0 20 2.478 6.600 80.5 1.959 15.86 2.173
Cleaning till- 20 40 3.073 6.600 63.0 1.526 13.38 1.494
age 40 60 1.170 6.900 1.9 0.449 7.86 0.996
(CK) 2.240 6.700 48.5 1.311 12.37 1.554
Average
0 20 4.380 6.800 70.1 2.179 14.96 1.738
20 40 1.432 6.800 44.8 1.372 9.27 0.879
White dover 40 60 4.452 6.900 29.9 0.090 5.17 0.741
3.421 6.833 48.3 1.214 9.80 1.119
Average
0 20 1.812 6.700 41.9 1.625 14.58 2.215
20 40 0.861 6.600 26.6 0.411 9.84 2.056
Tall fescue 40 60 0.790 6.800 4.9 0.044 7.05 0.725
A 1.154 6.700 24.5 0.693 10.49 1.665
verage
0 20 4.428 7.000 97.4 3.343 15.93 1.038
20 40 1.955 6.900 60.4 2.223 11.19 0.327
Alfafa 40 60 1.337 6.900 1.9 1.112 11.04 0.555
2.573 6.933 53.2 2.226 12.72 0.640

Average
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[19]

3 [20]

(18] 3 1.15 2.23,
3 , 1,10 2.17,1.70 3.21,1.03 1.30
2.3

3

Table 3 Relationships among the activity of il enzyme and soil microorganism

Fibrous disaggrega- tire

Correlation factors Bacteria Fungi Actinomyces Nitrogen germ bacterium
SaA 0.46 0.65 * 0.49 0.61 * 0.48
CAT 0.09 0.44 - 0.06 0.39 0.06
Cdlulose 0.48 0.77 * * 0.72 * * 0.64 * 0.55
UrA 0.54 0.84 * * 0.61 * 0.73 * = 0.54
Phosphatase 0.68 * 0.71 * * 0.73 * = 0.69 * * 0.69 * *
Amylase 0.55 * 0.19 0.53 0.32 0.56 *

Dox (P<0.05), * * (P < 0.01)

Note: *indicates the difference at the level of 0.05 and * *indicates the sgnificant difference at the level of 0.01.
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