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Effect of Continuous Cropping on Tobacco
Soil Microorganism Community Diversity

HE Chuan' LIU Guo-shun' JIANG Shi-§un®’

(1. National Tobacco Cultivation & Biochemistry Research Center College of Tobacco Henan Agricul-
tural University Zhengzhou 450002 China; 2. College of Plant Protection Henan Agricultural University
Zhengzhou 450002 China)

Abstract: Effect of continuous cropping on soil microorganism mechanis is one of hot research issues at
present. The effect of continuous cropping on soil microorganism diversity was analysed at the metabolic level
by using BIOLOG. The tobacco soil from Chongqing and Henan was analysed and the results indicated: ( 1)
The average well color development( AWCD) of soil microorganism was significantly higher under short — term
continuous cropping( continuous cropping years <3 years) than 4 and 5 years this reflected that soil microor—
ganism activities were still high under short — term continuous cropping. (2) The Shannon index and Simpson
index of soil microorganism were significantly higher under short+erm continuous cropping the Mclntosh index
of Chongqing and Henan had the similar law as a whole the difference of Shannon uniformity index was not
significant. (3) The results of principal component analysis( PCA) indicated that carbohydrates carbohydrates
and carboxylic acids which were the main carbon resources were utilized by soil microorganism of continuous

tobacco cropping the soil microorganism had a higher utilization rate of carbon resource under short-term
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continuous cropping. The synthetical study indicated that the soil microorganism diversity was higher under
short-term continuous cropping and sharply declined after 4 and 5 years. The test was a part of the research of
soil health mechanism and can provide new ways for sustainable use of soil and control of soil-borne dieases.
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Tab.1 The soil physical-chemical properties of chongqing and henan area

/% 1% /% / / /
A Total Total Total (mg -+ kg™) (mg*kg™) (mg*kg™") pH
rea
nitrogen phosphorus potassium Available N Available P Available K
Chongqing  0.125 0.039 2.52 89.6 17.3 135.7 6.7
Henan 0.138 0.033 2.89 98.3 16.8 149.2 7.3
1.2
Biolog EcoPlate™ : 10 g 100 mL
(PBS pH 7.2) 200 r/min 10 min
107.10°° 1077 o Biolog EcoPlate™

150 L 28 C 24 48 72 96 120 144 h 590 nm
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Tab.1 Soil microorganism diversity indices of different continuous cropping years
Shannon Shannon Simpson Mcintosh
Shannon index Shannon uniformity index Simpson index Mcintosh diversity index
Year
Chongging Henan Chongging Henan Chongging Henan Chongging Henan
1 3.604 2° 3.584 3° 0.988 4* 0.987 9° 0.976 2* 0.973 1* 4.383 1° 4.165 4"
2 3.695 1* 3.665 4° 0.988 7° 0.988 8* 0.975 2* 0.975 3* 4.372 6° 4.363 6*
3 3.601 8* 3.593 1° 0.991 0° 0.991 1° 0.977 1° 0.971 3° 4.143 8" 4.124 9"
4 3.4989"  3.4790"  0.9898°  0.9899*  0.966 6°  0.964 9"  4.2386"  4.2378"
5 3.4002™  3.400 1"  0.9901*  0.9901*  0.9657"  0.967 9*  3.9572" 3.995 5"
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A is amines; B is amino acids; C is carboxylic acids; D is Carbohydrates; E is Complex carbon sources; F is Phosphate — carbon.
2
Fig.2 Carbon utilization rate of soil microorganism of different continuous cropping years
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2) 60.593%  66.325%
85% 2
2 6 Tab.2 Total variance explained
o /% Cumulative
3 1 Component Chongging Henan
0.928. I 60.593 66.325
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Tab.3 Component matrix

Chongqing

Henan

Carbon resource

1 2

Component 1

Component 2

1 2

Component 1 Component 2

Amines 0.724 0.335 0.805 0.484
Amino acids -0.203 0.925 0.635 0.733
Carboxylic acids 0. 805 -0.011 -0.466 0.746
Carbohydrates 0.896 0.363 0.884 -0.150
Complex carbon sources 0.928 -0.282 0.916 -0.792
Phosphate — carbon 0.627 -0.208 0.676 -0.103
3a
®la
o 5 HLR Chongging 20 14 W2
4 a LXK | Ja
A ' ®4a
5 a 1.0 X5a
A |
E 9 . 0.5
2a 3a é e X B
PC1  PC2 = o6
-4.0 -3.0 -2.0 —1.90 DO.O 1.0 2.0 3.0
° 2 a .t . o
3a * ’ _ @
3 - X
2.0
o 37.95%
5 PC1
*la
pC2 1.0
T Henan * W A :%a
( 3 a) 0.6 =i
A ®@4a
. o™ ] X5
= 0.2
= _ ||
3 a 3.0 2. 0 0 —p. 2 0.p A, LT
*. !
( 1) ® M 6 o
0.8
-1
-1.2
N ° 40.03%
3
N Fig.3 Principal components analysis of carbon utilization by soil microorganism
of different continuous cropping years
15-17 . ( 2) 3 1
" PCR - DGGE
. (3) PCA 1~3a
4a 5Sa
PCA o 3a



4 : * 663

o BIOLOG

1 . . 2003 17(2) :51-54.

2 . . J . 2009 20
(7) :1678-1684.

3 J. 2007 27(8) : 3355-3361.

4 J. 2004( 6) : 39-42.

5 . 2007( 1) : 1445.

6 J 2009 48( 10) : 2443-2445.

7 J . 2007 21(5) :494-49.

8 J . 2008 30(3) :
295297.

9 Maguran A E. Ecological diversity and its measurement M . Princeton University Press 1988:141462.
10 . I .
2006 12(1):133437.
11 Garland J L Mills A L. Classification and characteriza-tion of heterotrophic microbial communities on the basis of patterns

of community-evel sole-carbon-source utilization J . Applied and Environment Microbiology 1991 57:2351-2359.

12 . Biolog J. 2010 43(3) :523-528.

13 . J. 2009
28(3) : 527-532.

14 . BIOLOG J. 2004 41( 3) 1 456-461.

15 . BIOLOG J. 2006 27(4) : 1043.

16 Campbell C D Grayston S J Hirst D J. Use of rhizosphere carbon sources in sole carbon source tests to discriminate soil
microbial communities J . Journal of Microbiological Methods 1997( 30) : 3341.

17 Rogers B F Tate Il R L. Temporal analysis of the soil microbial community along a toposequence in Pineland soils J .
Soil Biology and Biochemistry 2001 33:1389-1401.

18 . J. 2010 19(7) : 1578-4585.

19 . J. 2006 17(2) :285290.



