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Abstract: To investigate rhizosphere and non-rhizosphere soil fertilities of different crops after harvest of winter
rape, including rape, flax, corn and wheat, activities of four soil enzymes (urease, catalase, invertase and phosphatase)
and physicochemical indexes were examined. The results showed that there were considerable differences in rhizosphere
and non-rhizosphere soil fertilies among the four crops. Rhizosphere soil enzyme activities and the physicochemical index-
es were significantly higher than fallow control. Nevertheless, non-rhizosphere were only superor in urease, available N
and organic matter contents. Correlation analysis showed that acitivities of soil enzymes had certain corelationships with
physicochemical indexes, both of which were important for evaluations of soil fertilities. In addition, rhizosphere and
non-rhizosphere soil fertilities of different corps could be divided into three levels by a subjection function method. The
fertility levels of different crops were as the follows: wheat rhizosphere soil (F =0.72) > flax rhizosphere soil ( F =
0.61) > rapeseed rhizosphere soil( F =0.56) > maize non-rhizosphere soil (F =0.44) > flax non-rhizosphere soil (F =
0.39) > wheat non-rhizosphere soil (F =0.38) > maize rhizosphere soil (F =0.37) > rapeseed non-rhizosphere soil ( F
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=0.29) > fallow CK(F =0.15). It was concluded that it was feasible to evaluate the soil fertility by using subordinate

function method with multiple indexes.

Keywords: winter rape; after crop; soil of rhizosphere and non-rhizosphere; soil fertility
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Table 1~ Comparisons of physicochemical indexes on different crops after harvest between rhizosphere and non-rhizosphere soils
st B 2R HAUR U R AL

Treatment pH oM Total N Available N Total P Available P Available K

/(gkg™") /(gkg™") /(mg-kg™") /(gkg™h) /(mg-kg™1) /(mg-kg™1)
IEEARBR Rhizosphere of rapa 6.96b  17.06+0.09b 0.31+0.0lc 24.77+0.3lc  0.49+0.0la 18.16+0.18c 165.47 +1.56b
JHZRIEMRPR Non-rhizosphere of rapa ~ 7.02b  15.05+0.08d 0.29+0.02c 22.77+0.23d 0.33+0.01d 13.59+0.18g 153.33 % 1.96¢
HRRARPR Rhizosphere of flax 8.05a  17.74+0.34b 0.33+0.0lb 26.49+0.26b 0.41+0.0lb 24.65+0.25a 139.40+1.28¢
BHRRIEAR PR Non-rhizosphere of flax 8.11a  16.16£0.10c 0.30+0.0lc 19.45+0.47f 0.34+0.02¢cd 15.49+0.30f 126.27+1.27h
FKHLBR Rhizosphere of com 8.32a  18.52+0.46a 0.34+0.0lb 35.04+0.07a 0.37+0.0lbc 16.39+0.30e 135.50 + 1.04f
TOKAEMRPR Non-rhizosphere of com  8.23a 15.84+0.21c 0.33£0.0l1b  24.50+0.27¢ 0.36+0.04bed 15.55+0.23f 131.10=1.25¢
/NFEARBR Rhizosphere of wheat 8.25a  17.41+0.50b 0.38+0.0la 26.27+0.29b 0.38+0.02bc 21.50+0.39b 198.63 = 1.4la
/Njfiiiﬁhere of wheat 8.14a  15.80+0.50c 0.34+0.00b 20.45+0.5le 0.38+0.00bc 16.43£0.46e 148.00=2.10d
PRI R Fallow CK 8.25a  13.45+0.38¢ 0.31+0.0lc 19.35+0.72f 0.32+0.01d 17.18+0.61d 135.20+ 1.38f

RS RSIARING FREFRIRTE 0.05 K FAZEF(P<0.05),
Note: the data followed with different letters in the column indicated significant difference at the 0.05 level( P <0.05) .
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Table 2 The correlations of enzyme activities and physicochemical indexes of rhizosphere and non-rhizosphere soils

A3 + e AR LR LA K oG AL
Treatment Enzyme pH oM Total N Available N Total P Available P Available K
T HEIREE Urease 0.126 -0.081 -0.127 0.603" 0.018 0.782" -0.56
B WEALEE Catalase -0.480 0.549 -0.650" 0.125 0.474 0.389 -0.607"
Rhizosphere g {4 Phosphatase 0.142 -0.175 0.697°  0.567 ~0.055 0.414 0.897"
JEHERS Invertase 0.132 -0.129 0.625" 0.775"* 0.007 0.688" 0.718* "
TR Urease 0.353 0.110 0.301 -0.618" 0.367 0.360 0.187
JEHL PR WEAE G Catalase -0.058 0.214 -0.610" 0.014 -0.516  -0.161 -0.357
Non-thizosphere g 2 A Phosphatase - 0.293 ~0.549 -0.219  -0.854°"  -0.081  -0.277 0.866"
BN Invertase -0.097 0.030 -0.557  -0.410 -0.485 -0.225 -0.144

% FIRTE 0.05 K CBUN) EakE) T B3, » » FoRTE 0.01 7K OO k- i 3 AE %,
Note: * indicated that it had significant difference at the 0.05 level(double side), * * indicated that it had significant difference at the 0.01 level( double

side) .
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Table 3  Evaluations of rhizosphere and non — rhizosphere soil fertilities
FEFRFIBIE SF of all indexes TR
A ISE (A 1 SEOHORE eB dger dogw  RE IDDT IR
Treatment [Ji vfe 1 Iiﬁ?i ﬁgjhﬁ Total Available Total ~Available Available Avfer;%" . Soil  Precedence
Catalase Phosphatase N N p p K ° ertility
INFEHRPR Wheat 0.68  0.31 1.00 1.00 0.52 1.00 0.50 0.41 0.74 1.00 0.72 1 1
BAMRARBR Flax 1.00  1.00 0.39 0.59 0.58 0.51 0.51 0.5 1.00 0.00 0.61 1 2
THEEHIPR Rape 0.48 0.76 0.46 0.46 0.74 0.26 0.4l 1.00 0.47 0.59 0.56 1 3
FOKRIEMPR Com 0.42 0.35 0.11 0.10 1.00 0.65 1.00 0.37 0.33 0.07 0.44 1 4
FARRIEARPR Flax 0.59  0.92 0.25 0.35 0.86 0.17 0.11 0.18 0.25 0.18  0.39 1 5
INEAEARPR Wheat  0.49  0.12 0.36 0.16 0.80 0.66 0.16 0.43 0.33 0.30 0.38 1l 6
FKAMRBR Com 0.46  0.65 0.18 0.19 0.53 0.56 0.40 0.32 026 0.13 0.37 1 7
AR PR Rape 0.45  0.58 0.30 0.22 0.38 0.10 0.30 0.12 0.10 0.37 0.29 i} 8
PRIRAT I Fallow CK 0.10  0.10 0.10 0.14 0.10 0.26 0.10 0.10 0.39 0.12 0.15 1 9
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