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P2 DU M £ 2 2 I ik 200 1 A SO 2 B &
P A SJERE A A 4 R R T B Fig. 2 Gene library abundance curves of the cellulose

Fig. I  Counts of cellulose degrading bacteria in the soil samples decomposing bacteria ( CDB ) in four types of soils

F2 DOMTRERAREEXENRESHEEEHELY
Table 2 Community diversity structural indices of the bacteria gene libraries in the four soil samples

Bl (H TR - AR E

SO OTUFPZE ) % ARG £ s FEE

Coverage Shannon-Wiener
Library Type of OTU Simpson index Evenness Richness

C(%) index

W.S 23 93.40 2.67 0.905 0.573 4.72

WS 26 91.67 2.79 0.914 0.596 5.34

W, 20 92.38 2.44 0.881 0.524 4.08

W, 19 95.28 2.53 0.898 0.543 3.86
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LI SR SR W) /I E SN E R e T s Y Utp D B S
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330 TUZE R () I )3 25 538 22 NC BT 2 11
BLASTZMHT HUXT,  TH58 H DO A 4h B 1 ST e 5 W b
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T H80% ~ 99%, 33410TUJE F44TT. 744K .
LIANH L ISR 20408 o BEVERS AT H Ak 2 4
M P {3 Sphingobium . Stretomycetaceae .

I3 S A b 30 - S 2T 2k 3R G A A0 17 ik PR D) 26 805G
Fig. 3 Venn diagram showing relationships between the genetic
cleavage types of soil cellulose degrading bacteria in four soils
T BIPECFERROTUMNEL, 4 L3RR se R % SR T
Iy, BT RERIROTURRSE
Note: The digits in the figure mean numbers of OTU, the
percentages belowpercentages of clones in each corresponding

library, and the English letters types of OTU

P14 27 2 Z2 I e 200 T 5 TR SO B 3 26 7T 20 1

Fig. 4 Percentage of each group of CDB contained in the gene libraries
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Fig. 5 Phylogenetic tree based on 16S rDNA sequences of the CDB in the four soils
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o B EEROK, DA AT L A R T AR R B
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Sphingobacterium A xf £ & B i 5 T HFAE b 2 4
e, VLB TT RE A A T AR R B

AR ICAS B WY £F 4 E % i 18 J& T Proteobacteria |
Firmicutes., ActinobacteriaflBacteroidetes 4
ANTT, Proteobacteria ML HE T, H15%
OTU, FrilpsdtiE T111 8. AuF5id &
Acinetobacter. Sphingobium . Sinorhizobium .
PromicromonosporaceaefllStreptomycetaceae?: £
Y 2R R DA T R, X AR U R R R T REAE
SRR B A EEAE I, EASHE— 2B
24 MERAFETEALZBRBARFEEED

o K AR BB XS R 5 4

XTI 7 4 5 4 9 B AL P 5T R AT LS X Y 43
BT, B[R Ab 3 LA K A IR R - 0 21 4 22 [ i 240
WA RE A s (&6) o 4Fh a5 & A~ AN
IR BR, 21800 An R h B 35 22 57, R B4R Ak 2
ST AE R R AN TR VR 45 0 2k T RRE A, Horp,
pH. 28 AHLORA 25 0k 5 2 B35 E A
Kk, AR WA . A HAEERA Pk S
AT 30 HH Ah P52 S 28 TE ARG, R U S5 BHVE RS AT
W H AR 2 A EAROCHE . AP R AR,
PPy A . B, BRAEE IR U R S 00E A
i, K& C/N H sy 1 F ATk m] LIS I 4= 3 A LT
DRE, P L CINLL, T Y R R 4R
THEAR BRI RE IR o e Bk b B 2 B A
PLBK A2 R & 2, IR RE A B T 20 4 R B T 1Y
R

El6 I R 5 41 2k R A AR R 7 S5 AL Y B X 18 2B
Fig. 6 Canonical correspondence analysis of environmental

factors and CDB community structure
3 0 1’

AT 3 T 5 G B Ak B AN [ 32 42 v 1 2T 4
EN G e SR A e Y = A TR
YRR, X5 HATPT TSR A —
Y, R TR L L BURS AT R 4 A R
VEAE A /N2 I TR FE AR X fE W25 48 o Sl e 0 B
R BE PG . 27 4 R A B A LR A
OB R ER HRCER 0 A R S e T B
PSR i B R IR, HREOCRE L
HEATHUR I RS BUER Bk & R R A R
P Y R [ AR R R, AT AR T e e T
Xf RS, S T IRBIAHIER AR AR
RSN T R AL A i 2 R AU S
PR MR BE R IEACR R T, A T
YRR AT R, A B T LR E R 5 5 0B
s SRR S T RS B, B T )
WAL TP A&, 7 A RR R Y i 157
Or I R AR SRR AT SR, R
s TR G AP B 38 w85 b e A LA 28, JE
X0 ~ 10 em LJRA MG . A A R BUEA TR
(IR 250

Xt 4 AN [7] Aab 3H - € v £F 2 3% I ik 2 T A VR 46
W ZREPER A R B, RS AT TH AR PROT UK i B
W T ARG AT AN Gk AR B, S5 X OTU R i 52
W2, Rl UL, R AT I TS G B RE Rk 1 o
2T Y 3R i 20 R ARV A A, B R R AT A R A
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Effects of Tillage and Straw Mulching on Diversity of Cellulose-decomposing
Bacteria in Fluvo-aquic Soil

JING Yinjuan' LI Chuanhai' ZHU Anning® ZOU Fang' XIAO Yongliang' CAO Hui''
(1 College of Life Sciences/Key Laboratory of Microbiology Engineering of Agricultural Environment, Ministry of Agriculture,

Nanjing Agricultural University, Nanjing 210095, China )
(2 State Experimental Station for Agro-Ecology in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture, Institute of

Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract [ Objective] No-tillage and straw mulching are two important techniques in soil building. It
is, therefore, of great significance to understand effects of the two on diversity of the cellulose-decomposing
bacteria ( CDB ) community in the soil. To this end, analyses were done of effects of long-term no-tillage and
straw mulching on diversity of CDB, microbial community structure, and richness and dominance of CDB,
so as to provide a theoretical basis for the study and demo-extrapolation of the technique of conservation
tillage. [Method] A long-term experiment, designed to have four tillage treatments, i.e. tillage with
mulching (W,S) , no-tillage with mulching ( W,S) , tillage without mulching ( W,) and no-tillage without
mulching (W, ) , was conducted at the State Experimental Station for Agro-Ecology in Fengqiu, Henan
Province. Soil samples were collected from the plots of the four treatments, incubated in CMC-Na Congo
red medium for counting of CDB and analyzed with PCR-RFLP for effects of no-tillage and straw mulching
on CDB community. [Result] The results of plate counting show that the population of CDB was 8.40 x 10’

(WS ), 11.4x10" (W,S) , 4.57x 10" (W,) and 5.27x 10" (W,,) , indicating that both No-tillage

and straw mulching increased the number of CDB to a varying extent. Out of the soil samples collected from

nt

the four treatment plots, a total of 425 strains of CDB were isolated, 4 CDB gene libraries built based on
treatment, and a total of 33 OTUs obtained. The number of OTUs of CDB in the treatments range from 19
to 26, among which 7 were found common in all the 4 treatments. 8 particular in the treatments with straw
mulching soil and 3 in the treatments of no-tillage, which indicates that the practices of straw mulching and
no-tillage did have some effects on CDB community structure in the soil. The 4 clone libraries varied sharply
in CDB diversity index, which was the highest in Treatment W, S, and higher in the two treatments with
straw mulching than in the two without straw mulching, which indicates that compared with tillage, no-
tillage is more conducive to diversity of the CDB in the soil. Phylogenic analysis shows that the CDB in the
soils varied in the range of 80% ~ 99% in 16S rDNA homology. The 33 OTUs could be sorted into 4 phyla,

7 classes, 11 orders, 15 families and 20 genera. Proteobacteria is the dominant phylum, composed of
15 OTUs, which could be sorted into 11 genera. In Treatment W S, Sphingobium, Streptomycetaceae,

Sinorhizobium and Promicromonsporaceae are the dominant groups, accounting for 67.92%, in Treatment
W.S, Streptomycetaceae, Promicromonosporaceae and Flavobacterium are, accounting for 48.15%, in

Treatment W, Sinorhizobium, Promicromonosporaceae and Acinetobacter are, accounting for 54.29%,

and in Treatment W,, Rhizobium, Phyllobacterium, Pseudomonas and Promicromonosporaceac are,

nt?
accounting for 63.21%. The treatments with straw mulching are significantly higher than the treatments
without straw mulching in relative abundance of Streptomycetaceae, Flavobacterium and Sphingobium,

which indicates that straw mulching is conducive to growth of these bacteria, which play an important role
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in straw decomposition. And the treatments of no-tillage are apparently higher than the treatments of tillage
in relative abundance of Pseudomonas, Phyllobacterium, Paenibacillus, Promicromonosporaceae and
Sphingobacterium, which indicates that no-tillage is conductive to growth of these bacteria. Canonical
correspondence analysis shows that great changes have taken place in CDB community structure in all the four
treatments, that pH, TP, organic carbon and TK is significantly and positively related to no-tillage and that
TN, analyzable N, readily available K, readily available P and organic carbon is significantly and positively
related to straw mulching. [Conclusion] It is quite clear that no-tillage and straw mulching can significantly
raise the number and diversity of cellulose-decomposing bacteria in the soil, and alter cellulose-decomposing
bacteria community structure. Conducted as key techniques for sustainable agriculture to improve soil quality
by increasing the number and variety of microorganisms, no-tillage and straw mulching or incorporation do
have some theoretical significance and enormous potential for extrapolation.
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