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4
S142 S158.3 A
1.2
2009 5
t (T1) (T2) (T3)
(T4)
(CK) 3
[2-3] 39 mz
7.50 g/m’ 4.50 g/m’
-7 33 570.00 kg/hm®
[8-16] 30 368.40 kg/hm? 20 930.40 kg/hm?
67, 171 23 211.60 kg/hm? 87
12m 0.5m 16500  /hm?
4 28
750 kg/hm* 225 kg/hm®
1.67  hm’ 300 kg/hm’ 300 kg/hm’
75 kg/hm’
111.75 136.64 291.67 kg/hm®
1 1.3
1.1 2014
2009—2014 35d( )
( 452 m 109.30°E  28.01°N) ( 25cm ) 0~20cm 5
1 000 mm 4—6
39% 14 ~ 18
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3,5- -
[19]
[18] pH [19]
- (G
1 TRESMEMENFERSFERFNCE
Table 1 Biological characters, yields and nutrient contents of different green manure varieties
(kg/hm’) ™N) (P20s) (K20)
(cm) (kg/hm?) (kg/hm?) (kg/hm?)
T1 33.6 6.8 3.6 115733 211.4 52.9 6.7 45.6
T2 28.2 - - 5667.0 12375 31.6 5.6 30.5
T3 52.0 10.9 3.6 13 201.5 301.7 61.3 8.9 52.6
T4 83.6 17.1 3.8 14 943.9 533.7 91.0 10.1 41.1
14 2 3
Microsoft Excel 2003 pH
DPS14.5  SPSS16.0 13.14% ~71.11% 6.48% ~27.80% 1.15% ~
5 11.10% 16.13% ~35.34% 10.38% ~38.68% 2.77%
~T7.12% 0.19% ~2.53%
2.1 13.23% ~ 24.05%
13.05% ~ 29.67% 76.10% ~ 236.86% 29.46% ~
6 37.45% 1.48% ~ 5.20%
(201 35d
#2 BETRMMEFEN LIREEMERN
Table 2 Effects of returning different green manures on soil enzyme activities
(NH;-N, mg/(g-24h)) (Phenol, mg/(kg-24h)) (Glu, mg/(kg-24h)) (0.01 mol/L KMnOy, ml/(g-20s))
T4 1.03a 15.56 a 94l a 3.26a
T3 1.02a 1549 a 8.86a 325a
T2 0.97b 14.37b 6.16 b 3.14b
T1 0.94 ¢ 13.58 b 493 ¢ 3.07b
CK 0.82d 11.91¢ 2.78 d 236¢
P<0.05
*3 BEARRMEENLIERNEFRFMm
Table 3  Effects of returning different green manures on soil fertility indexes
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)  pH (g/em’) (%)
T4 33.07a 1.25b 121.57 ab 28.53a 206.88 a 532a 1.28d 50.77 a
T3 29.01b 1.33a 124.73 a 26.95b 184.41b 542a 1.29¢ 50.72 a
T2 23.88 ¢ 1.38a 118.23 b 2591 ¢ 170.55 be 533 a 1.33b 49.09 b
T1 2193 ¢ 1.15¢ 113.65¢ 2451d 164.96 cd 520b 1.35a 48.48 ¢
CK 19.21d 1.07d 111.25¢ 2093 ¢ 148.09 d 5.0lc 134a 47.81d
2.2
[21]
2.2.1 4 4
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4

x4 TEMELESIRBAMKREZEFRSSENEXRY

Table 4 Coefficients between soil enzyme activities and soil fertility indexes

- 0.88%* 0.85%* 0.90** 0.82%* 0.71%*
0.88** - 0.88** 0.88** 0.87** 0.69**
0.85%** 0.88** - 0.80%** 0.87** 0.62%*
0.90** 0.88** 0.80** - 0.71%* 0.71%*
pH
0.74** 0.91** 0.82%* 0.88%* —0.78** 0.77%*
0.84** 0.89** 0.80** 0.73** —0.83** 0.88%*
0.87** 0.87** 0.87** 0.75%* —0.92** 0.94**
0.69** 0.90** 0.72%* 0.80** —0.65** 0.71**
* o P<0.05  P<0.01
2.2.2
(
5) )
(2]
U;=-0.4423X,- 0.1435X,- 0.2714X; - 0.1784X,

Vi = -03339Y, + 0.1232Y, - 0.4388Y; — 0.5491Y, - pH

0.1056Ys— 0.3218Y4+ 0.2140Y, - 0.32427Y;

U= -0.0529X;, + 1.3000X,+ 0.7660X; - 2.0211X, V,= (P<0.01)

1.4967Y, + 0.7036Y, + 0.0988Y;— 2.8403Y,+ 0.7594Y; - 0.9825 09672( 6)

0.4028Ys+ 0.0460Y,+ 0.6037Yg 4

4
8
(
)

x5 TEMEMESIERARTHHARETS

Table 5 Canonical variables of soil enzyme activities and soil fertility indexes

0.975 1 0.9450 0.793 4 0.975 1 0.9450 0.793 4
0.982'5 0.967 2 0.886 2 0.9825 0.967 2 0.886 2
0.0 —0.442 3 -0.0529 -1.353 4
0.6) -0.143 5 1.300 0 23952
(X3) 02714 0.766 0 ~1.409 2
(X2 ~0.179 4 —2.0211 0.3911
D) -0.3339 1.496 7 1.897 2
(Y2) 0.1232 0.703 6 -0.2128
(¥3) -0.438 8 0.098 8 1.324 0
(Ya) —-0.549 1 -2.8403 0.919 8
(Ys) -0.105 6 0.759 4 -1.093 8
pH(Ys) -0.321 8 -0.402 8 -0.8379
(Y7) 0.214 0 0.046 0 3.2219
(Ys) -0.3242 0.603 7 1.064 2

http://soils.issas.ac.cn



906 49

%6 ANTBMREMAR ( )
Table 6 Chi-square tests of canonical variables )
Wilks X Df p
1 0.9825 09751 0.0001 71.9906 32 0.000 1 ( 98
2 0.9672 0.9450 0.0037 41.1876 21 0.004 2
3 0.8862 0.7934 0.0801 18.4843 12 0.091 0 = 2 R B 8 B4 A
7 Z B T8 FAE
4 0.7623 0.5870 0.4029 6.606 6 5 0.238 2 < i 4 3 .;%EEE 1 .
Table 7 Principal component eigenvalues of tested soils
2.2.3 7
9.640 3 0.966 8 0.534 1
1 2
% 80.741 7 8.097 5 4.473 6
85% 0
(%) 80.741 7 88.839 2 933128
F* 8 GREBFMEEE IR E M5 BRI L FHE 1) 8 2B PE
Table 8 Principal component standardization eigenvector matrix of tested soils
0.280 7 0.8759 0.290 2 0.286 8 0.268 7 0.197 3
0.298 0 0.936 0 0.174 3 0.172 3 0.164 4 0.120 8
0.304 7 0.950 9 -0.119 8 -0.118 4 -0.1325 —-0.097 3
0.302 3 0.943 5 0.023 9 0.023 6 0.001 3 0.001 0
0.290 8 0.907 3 -0.3157 -0.3119 0.192 8 0.141 6
0.2313 0.7217 0.559 4 0.5528 —0.000 3 —0.000 2
0.274 2 0.855 8 —0.006 8 —0.006 7 —0.6350 —0.466 4
0.301 6 0.941 0 0.023 6 0.023 3 0.393 1 0.288 8
0.2822 0.880 8 -0.284 0 -0.280 7 0.354 0 0.260 1
pH 0.263 1 0.8211 0.4154 0.410 6 —0.2352 —0.172 8
0.299 4 0.9342 -0.252 6 —0.2497 —0.227 8 —0.167 3
-0.290 6 -0.906 7 0.346 8 0.3427 0.189 2 0.1390
[23]
pH
pH [23] [24]
pH [25]
(G
3
%ﬁ [22]

http://soils.issas.ac.cn



5 907
[12] ) ) )
1. ,
2010, 21(7): 1766-1771
[13] , ) >
[1] ) ) s [J1.
(71 » 2007, , 2009, 15(6): 1311-1316
29(3)2 120-123 [14]
[2] , ) s 1. , 2007, 15(5):
[J1. , 2004, 10(3): 277-280 55.58

131 , . o [15] , , ;

(7. , 2008, 14(2): , 2004, 10(3): 277-280
316-321 [16]

[4] Cong T, Rist aino J B, Hu S. Soil microbial biomass and ] 2008
activity in organic tomato farming systems: Effects of 45(5): 1000-1006 , ,
organic inputs and strawmulching[J]. Soil Biology & [17]

Biochemistry, 2006, 38: 247-255 (1] 2006

[S] DeviN B, Yadava P S. Seasonal dynamics in soil microbial 20(1): 95-98 , ,
biomass C, N and Pinamixed-oakforest ecosystem of [18] M]

Manipur, Northeast India[J]. Applied Soil Ecology, 2006, 1986
31:220-227 [19] M]
(6] ; ; . 2005
[J]. > [20] , .
2010, 16(6): 1472-1478 [1. , 2006, 43(2): 273-279

[7] , ) - [21] , , ,

[J1. , 2011, 20(3): []
225-232 ,2011, 17(5): 1122-1130

[8] , , > [22]  BHAE, , .

[J1. , 2009, 29(11): 1. , 2012(1):
6136-6141 19-24

[9] ) ) o [23] R , , -

1. , 2010, 43(23): 4977- . , 2015, 52(6): 1392~
4982 1400

[10] ) ) ) [24] s s -

. , 2010, ;. , 2016, 53(2): 532—
21(11): 27272733 542

[11] ) , , [25] , , ;-

[7. [J1. , 2011,
, 2009, 15(4): 857-864 32( 1): 103-107

http://soils.issas.ac.cn



908 49

Effects of Different Green Manure Varieties on Enzyme Activities
and Fertility of Tobacco-planting Soils

ZHANG Mingfal, TIAN F engl, WANG Xingxiangz, CHAO Jin', CAI Yunfan', ZHANG Lirningl,
ZHU Sanrong', LV Qisong'

(1 Production Technique Center, Xiangxi Tobacco Company, Jishou, Hunan 416000, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Aim to study the relation between green manure varieties and the activity of soil enzymes and soil fertility,
correlation analysis, canonical correlation analysis and principal component analysis were used in this paper to study the effects
of returning different green manures on soil enzyme activities and fertility on the basis of a field experiment. The results showed
that the returning green manures obviously increased soil enzyme activities, soil nutrients and physical properties, with similar
characteristics in effects, mainly influenced the activities of soil urease, catalase and acid phosphatase, and influenced the
contents of alkaline hydrolysis nitrogen and phosphorus, while mainly differed in the changes of soil bulk density, porosity, pH,
organic matter, total nitrogen, available potassium and hydrogen peroxide enzyme activity. There are significant positive
correlations between soil edaphic physicochemical factors and activities of soil urease, acid phosphatase, invertase and catalase,
while there are also high significant positive canonical correlations between soil fertility and soil enzyme activity. The results are
of great importance to the tobacco production and soil improvement nowadays.

Key words: Green manure; Soil enzyme activities; Soil fertility
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