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content in soil. [Methods] Through researching principle, application conditions and application to
solve the problem of these three common statistical methods, we used different methods to analyze
the impact of various factors on the microbial content in soil, and used SPSS software to solve.
[Results] We found that there were differences in the amount of microbial content in the soil under
different rainfall. Ammonium nitrogen content and altitude with Proteobacteria content showed linear
relationship. In soil, Proteobacteria content increased with the increase of ammonium nitrogen
content, and the direct effect of ammonium nitrogen content on Proteobacteria content was most
important. Ammonium nitrogen content, total nitrogen, altitude with Actinobacteria content in soil
showed adverse linear relationship, and the negative effect of total nitrogen content on Actinobacteria
content in soil was the most, but the direct effect of ammonium nitrogen content on Actinobacteria
content was the most. Compared with descriptive statistics and multivariate variance analysis showed
that using descriptive statistical methods only draw rainfall was one of the factors of the relative
content of different bacterial communities in soil and didn’t know the impact of rainfall on the
changes of content of microorganisms and what the cause of the significant difference between the
6 gradients of rainfall. Variance analysis methods could solve the above problems. Compared with
multiple linear regression analysis and path analysis showed that correlation coefficient obtained by
multiple linear regression analysis only said ammonium nitrogen content, total nitrogen content and
altitude and deformation of bacterial phyla content (Actinobacteria content) the relationship between
the close degree, but unable to explain and analyze the composition and source of the relationship,
path analysis methods could solve this problem. [Conclusion] Path analysis method in the analysis
of relevant problems was superior to multiple linear regression analysis method. Path analysis more
than multiple linear regression analysis methods could reflect the direct and indirect impact of factors
on the Proteobacteria content (Actinobacteria content). Its analysis conclusion was more intuitive,
able to explain the problem.

Keywords: Variance analysis, Multivariate linear regression analysis, Path analysis, Soil microbial
content
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Figure 1 Path analysis of X;and Y
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Note X;is independent variable; Y is dependent variable.
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Figure 2 Microbial content in soil under different rainfall
1 2 3 4
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Note: 1: Acidobacteria; 2: Actinobacteria; 3: Bacteroidetes; 4:
Gemmatimonadetes; 5: Planctomycetacia; 6: Proteobacteria; 7:
Others.
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Table 1 Test of mean and variance

Effect Value F Sig.
Rainfall Pillai’s tracing 2.865 2.460 0.002
Wilks’s Lambda 0.000 6.322 0.000
Hotelling’s tracing 61.991 11.158 0.000
Roy’s maximum root 46.403 85.073 0.000
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Table 2  Test of inter subjective effect

Source Dependent variables Mean square F Sig.
Rainfall Acidobacteria 16.209 6.937 0.003
Actinobacteria 67.602 17.381 0.000
Bacteroidetes 7.377 8.534 0.001
Gemmatimonadetes 8.773 66.069 0.000
Planctomycetacia 0.289 2.854 0.063
Proteobacteria 70.937 10.648 0.000
Others 9.394 4.042 0.022

23 MREMEZSHMEMEEZEBILEHE
RXKHR

SPSS [5-9]
(pH) -0.519"
3
P=0.027
P 0.027 0.001
Y1=31.443-2.587X,
®3 EYIERIRIE®
Table 3 Test of regression model®
Model Mean square Ds F Sig.
1 Regression 29.431 1 5.912  0.027°
Residual 79.654 16
Total 109.085 17
a ( ) b ]

Note: * Predictive variables are (constant) pH; ° The dependent
variable is the acid bacteria.

(PH)
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spssi
P=0.000 (<0.005)

Y6=9.460+1.459%5+0.009x-

232 HMEEITSEE5REZEZENZ TLME
VA5 4

x4 BELRC
Table 4 Model summary®
R Adjusting F

] R square  Rsquare  changes Sig.
1 0.767% 0.588 0.562 22.800 0.000
2 0.844° 0.713 0.675 6.544 0.022
) ° )

C

Note: * Predictive variables are (constant) ammonium nitrogen; °:
Predictive variables are (constant) ammonium nitrogen, altitude;
Dependent variable is Proteobacteria.
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Y, = 60.751~1.054x; —14.896x; —0.015x;
242 EMMLHEI TS ENBREDH:

Psy=—0.797 P5=-0.341 P7=-0.783

24 EESHIRLF r3sXPs,=0.652x(~0.341)=-0.222 332
241 EMTEEITSENEE S r3;xP7,=—0.608x(-0.783)=0.476 064
FssxP3,=0.652x(~0.797)=-0.519 644
(6] rs:xP7,=-0.331x(~0.783)=0.259 173
Xs %o F75xP3,=—0.608x(~0.797)=0.484 576
Y P3,=1.038 P;,=0.446 r75XPs,=—0.331x(-0.341)=0.112 871
SPSS [8-9] r35><P5y+r37><P7y=0.652><(—0.34l)+(—0.608)><(—0.783)
ot 0.608 =0.253 732
FsaXPay+Ts7xP7,=0.652x(~0.797)+(~0.331)x(~0.783)
X X =-0.260 471
Yo X7 F73%Pay 75X Ps,=—0.608%(~0.797)+(~0.331)(~0.341)
X Ys =0.597 447
« ) ( )

r;7xP7y=—0.608%0.446=-0.271 168
r73xP3y,=—0.608%1.038=-0.631 104

3 LRSI b

~0.631 104
r;,=—0.186

(-0.271 168)

P5,=1.038
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