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Table I Climate conditions of three experimental stations
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Table 2 Basic chemical properties of studied soils

1% AT PH e il AR TSR O LGl pH {H /A
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

LES 52.03 2.29 0.98 14.98 21.55 15.44 26.72 158.16 5.39 22.82

Wt 8.84 0.70 0.74 12.99 16.30 14.75 10.88 64.76 7.72 13.93

2135 8.51 0.73 0.27 7.15 20.62 11.45 33.62 198.57 3.99 13.07
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Fig. 1 Changes of soil acrobic cellulose degrading bacteria during the corn growth period in 3 soils along the climate gradient
*3 TRIFEMALRLSBREANEZWEFRBRESH
Table 3  Path analysis of influencing factors for soil aerobic cellulose degrading bacteria
LSS MRRH HEORERE EESUEEE v
AHLT - R il pH fE K JIRR VRN
AHUR 0.499%* 0.274 0.120 -0.216 0.320 0.010 0.050 -0.003 0.000
e 0.526%* 0.124 0.265 -0.210 0.308 0.011 0.049 -0.002 0.000
s 0.408** -0.283 0.209 0.092 0.415 -0.012 0.045 0.001 0.000
A4 0.651%** 0.618 0.142 0.062 -0.190 -0.033 0.044 0.010 -0.001
pH 1 0.172* -0.053 -0.051 -0.026 -0.065 0.390 0.001 0.011 0.000
K 0.513** 0.097 0.142 0.063 -0.131 0.277 -0.001 0.006 -0.001
HEIE 0.234%* 0.076 -0.012 -0.003 -0.005 0.079 -0.007 0.008 -0.002
3 T 0.170* -0.003 -0.014 -0.002 -0.029 0.117 -0.006 0.026 0.041
T x FORTE P<<0.05 AP RFHANNR, ** FIRTE P<0.01 KFRFMK. N,
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Fig.2 Monthly average temperature and monthly rainfall at

three experimental sites during corn growth stages
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Table 4 Interaction of influencing factors for

soil aerobic cellulose degrading bacteria

ST FREAET F A B F A WERE F A
it e 119.01** 202.14%*
g 2487.52%% 2 642.94%* 1.829.07%*
K H 232.42%% 166.33%* 163.93%*
W< - dg s R 31.52%* 53.25%*
AL < 7K Hh 57.46%* 4.93*
SR ESICRY/ S 77.62%* 100.21%* 48.36**
AT 7K Fhox - 3R 7Y 27.48%* 3.24%

WL BERG . LRI SRS T
MBBRAAAILAIZ 1, DI, AT by ket
2 200 Mk BB 1R S R AN 2 AT i A2 3K R A T

AR SIUG I 9 G5 R AR W AE R ZE A IR %S I 3] 485
LCN/ VNIV CLTSE SR TEERERA R - i RS
WHA B WA LAR ] - AR TR, AKIAPE (A
PR A R R 0 R SR MR AT 4 B e R B )
ERAEMEN, i HgERRAR, SR E 5
BOR, By T LIRS VE 2T 4 32 0 it AU IR
Ao

3 %#it

R W ORAETER T CRIETTHRAR).
Wiy R ) AP ar Rl PGS 1B
WIRHITURY], FERKRAFRATH, 3 Mg merE
V2T 24 3% 20 it T RO AE A BB P AT b X AR A AN
— 8 AR SR BRI A TR T A
MR A A, JF B SRR Sl B
BEIEMK, HHESRM B T AL dE R iR
WECE AR, FOWP Sk BRIy B> 1>
ZUME, XM ZES R AL AR g, R
R ARAAHUR. 2% 2. 2L pH E, Hh
AHUSR PR T RIE N, &g T i A k2T
YRR BCR I AT . AETOKRIIARAEFN], 3 4
AU AT TR S L AU T 2 K R A B S R
e SRS > B E > PR, SR A it g
LSRR ET A 2 o v B A R R AR, TR
Ao S AU 2T 24 3% 20 Mt B R A R S ) 2
(R

S 30k

(1] AL, HEVEnsy (5. 3RS AT A r 0 58 A 56 B X 3.
PHEBIA, 2008, 99(3): 1-6

[2] MoEst. LEEUEMRIR S . bt S EH HARAL,
2008

[3] UMUK, KAk, AHLRHEA R 32 v s ik B AT 9
MR, 1985, 16(1):21-26

[4] Mendelssohn IA, Sorrell BK, Brix H, Schierup HH, Lorenzen B,
Maltby E. Controls on soil cellulose decomposition along a
salinity gradient in a Phragmites australis wetland in Denmark.
Aquatic Botany, 1999, 4(3): 381-398

[51 &, Ele, Wi, RKE. ARBTG5
FRAL M B OC R IS, WAL RARAFSE. 2010, 25(1):1-6

[6] Withington CL, Sanford RL. Decomposition rates of buried
substrates increase with altitude in the forest-alpine tundra
eco-tone. Soil Biology and Biochemistry, 2007, 39: 68-75

[7] Mathrani I, Nielsen P, Hansen JS, Kristjansson J, Ahring B.



51 TRUFREEE: IR FRGAT R 38 SRS 2T 4 3893 il VT 1) 5 ) 89
Influence of pH and temperature on Enumeration of Cellulose and Phytopathology, 2004, 42: 243-270
Hemi-cellulose Degrading thermophilic anaerobesin neutral and [16] Vroeks, =¥k, MAEMESY. M KM K2R,

(8]

[14]

[15]

alkaline icelandic hot springs. Applied and environmental
microbiology, 1993, 59(6):1 963-1 965

Couteaux MM, Bottner P, Berg B. Litter decomposition, climate
and litter quality. Trends in Ecology and Evolution, 1995, 10:
63-66

B, B IE. ALt T EROE AR AR AL,
2000

VROHE. HIEBEY LT dent: Ak iR, 1986
ZRYEAR, FEO W WA R AR R R R S S PR R
FIRT YOG ZR. T3EIE R, 2000(3): 122-124

LW, TR, Bk, w2 YR S R T B A
AR ER RS, 1995(3): 183187

Donnelly PK, Entry JA, Crawford DL, Cromack K. Cellulose and
lignin degradation in forest soils: Response to moisture,
temperature and acidity. Microbial Ecology, 1990, 20: 289-295
Wkh, TehnZE. KRB FE R A R B) A5 13 = R )
Hsh AT, Hol2AR, 2006, 15(2): 93-99

Garbeva P, Van Veen JA, Van Elsas JD. Microbial diversity in soil:

Selection of microbial populations by plant and soil type and

implications for disease suppressiveness. Annual Review of

[17]

[18]

[19]

(20]

[21]

[22]

(23]

[24]

1991:104-111
SREHR, GrUHT, N WL R G LA [FIPR IR 4 SR 55 (R
R IX R R G AR R 2 PR R 2 R, 2001,
9(4):382-388

MO, Tk, WA, SR KGR
EIEJ KAWL, PR A K24 244R, 2002, 24(1): 82-85
TR, XUSCE, WAL SR R O E A o
5RO R, R IREE, 2002, 11(2):140-143

oAb FE R A RS G R . R AR A AR,
1998, 9(3): 296-300

AR, SKAEE, BhIn. mIER AN PSR BT Y R o R T
B &L, SRR, 2005, 25(1): 29-33.

0L, TR, L, M, PN, REE, A, B
BNFE, 25/NF, Sk, AN [F]ta I i 3 ok - 39t A= 0 1) 5% i
HHHFEAMRER. P EANERE, 2005, 38(8):1 591-1 599
BOCAR, Sebh, 8, BRZCEK, TR0 FOROR AR AR b
WEIX RARHTT. B E LR, 2004, 37(10): 1 521-
1526

MR 22, Sk, F/NE RIEFEY AR ER L3R ) 0 i
F. PEIEHEG, 2004(7): 1-8

Effects of Climate Conditions and Soil Type on Aerobic Cellulose Degrading Bacteria
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Effects and interactions of temperature-rainfall, soil type and feitilizaiton on soil aerobic cellulose degrading bacteria (ACDB)

number during the different growth periods of corn were studied by a soil reciprocal transplantation experiment installed in 3 experiment stations of

Chinese Ecological Research Network, i.e. Hailun, Fenqiu and Yingtan Agro-ecological Experiment Station, which represented cold temperate, warm

temperate and middle subtropical zone, respectively. Three types of cropland soils were selected, i.e. neutral black soil (Phaeozem), alkaline Chao soil

(Cambisol) and acidic red soil (Acrisol). Then one-meter depth soil profiles for each soil were transplanted in 3 stations to build the field experiment.

The results showed that the number of soil ACDB under warm temperate zone was higher than cold temperate and subtropical zones. Soil type

controlled the change of ACDB, the total number of ACDB was highest in black soil, followed by chao soil and red soil. All treatments followed the

same trend among the different corn growth periods with the highest number in corn vigorous growth period and least before corn planted.

Fertilization could increase soil ACDB significantly. Statistical analysis revealed there was a significant positive correlation between the total number

of soil ACDB and soil organic matter, total N, total P, total K, and soil pH (P<0.05), soil temperature and water content were major environmental

factors influencing the number of ACDB, but soil nutrient contents instead of climate conditions have critical effects on the activities of ACDB. There

were significant interactions of climate, soil type and fertilization on the change of soil ACDB.
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