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Effect of Hydrothermal Condition and Fertilization on Microbial Metabolic Properties in Red Soil Under
Maize Monocropping System
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Abstract: To study the impact of hydrothermal condition and fertilization on soil microbial metabolic properties, a transplant experiment of
red soil was conducted at Hailun, Fengqiu and Yingtan Experiment Stations located in the middle temperate, warm temperate and mid—sub—
tropical zone of East China respectively. Soil microbial communities were measured by Biolog Eco Plate. The results showed that the hy -
drothermal conditions, fertilization affected metabolic activity (expressed as AWCD, average well color development )integrally in red soil.
AWCD of red soil followed as the order of : Fengqiu>Hailun>Yingtan with fertilization(NPK ),while in constract treatment( CK )AWCD fol-
lowed as the order of : Fengqiu station>Yingtan station>Hailun station. In different climate zones, fertilizer application of N, P and K increased
soil microbial metabolic activity. Principal component analysis of soil microbial communities showed there was little difference for the
metabolic fingerprint of soil microbial communities in red soils among different climate zones under fertilization conditions, while the differ—
ence was significantly without fertilization. The differentiation of soil microbial communities was mainly cased by carbohydrates, carboxylic
acids and three kinds of nitrogen compounds(L—Phenylalanine, L.—Asparagine and Phenylethyl—amine ).
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Table 1 Hydrothermal conditions at corn teaseling stage

in three climate zones
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Table2 Content of red soil carbon and nitrogen in three climate zones
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Figure 1 Variation of AWCD(average well color development )with the incubation time of red soils in NPK and

CK treatments in three climate zones
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Figure 2 Principal component analysis of soil microbial community

in red soils in three climate zones

HI 1 2 A] DUA Y, A A A 3, 213 7E AN [ 7K 2
SN NIRRT Z ARG B 0 8, e R
MR BRIE R . TG LLEA LE , A wh A
Tr b 2SR R W are v X B DR R P 1] PC2 Jih 67 S
AR LWL ; 7ef ol i 2T LU R i A 218
X B LA ) P 1) PC2 Bl 1) T S AN A AR T /) R IR
oo HIZE 3 AIUL, 7 FhBRIE-S 30y 2 BAT A
P, A IR LR IR N R LKA I R oA £
W& S RACE W) o JERSE LI SRS, B a2
FHLE A RS RS 5 22 5 RO, T B S BUL P i
AR X 3 B RAL S U A R R &
BN . Bk 2L PR YRS T e PCL RhIE DT
6], S UEAC R G s (LA L, KA T ORI
Ui BB b 2D PR D T S o 1 R IE
FHOG A BRI QIS BE AR 5

TEACALBE v ZTHEAE 3 FKIEAE T BBE AR

IR AR eI, o H s ol R Yooty 21 3 v (e A=
TETE IR —i o VWS R AR AL BEAH HE , i AC i, 2143
ZARIKIAGEA R S P TR R DA R T RE A
A ARE . Cadavid SEUWEFRS Vb 358 AP AR
2 NP KT 2 S AR R R A i ek
R AT INE TRV i NPKE , AE Ry -3t
TR AR, T H R ZR ) 23 A R 7 ) T
Z itk A 35 A PP HE B A A BAH X 22 (1)
ARAZ IR, TR S A ARG A
C/N [WPREE , A= A8 381 3= & AR , ] AR 1 ik
A= R ETE iU A TR AL B R A S50
Biolog 7 ¥k % 2% bl 4 39 (214 ) S8 A= Wy ik U5 FH 24
PEIG 3200 o BT & B, A R 26 I A BTG A LR Bty
TR T = R TR R, S X DR A
TR A & DX

SER 1 M ERSr 2 BAT RS A OC R i
VR 3, M3 PTLIES, XEM 1 MRS 2
A3 SEAE FH IR B ZERIE oK AL A P RR RS TR
HUIEZRYI SR

R3ABEHREPCI M P EXBENEEEFE
Table 3 Main substrates in red soils significantly correlated

to PC1 and PC2

PC1 r PC2 r
oKL & WKL A
D-£74 — 4 0.930 D-H #&m -0.876
a-D-FLiE 0.903 D, L-a—Tfi 0.679
B-H D4 i 0.923 mi
AR -1 -, 0.910 AR 0.907
N- LB - D% iz 0.788 a— TR 0.898
R IR
PR i -0.832 LRI R 0.761
YR TR 0.850 L RA TR -0.727
D3 5L -0.936 ek
ZRY) R I 0.779
i3 40 -0.806
ntiE 80 -0.847
3 &g

(DXL FE R 3 AR F PRy TR
Bk B W], e FORSIMER , Bl iy (5 ) 218 iR
AR T T S e TR GRS ) A b I A (8
LS TEACAR B, Sy (Ve ) 2L R W e v %
P T oAy (B D28, ATACALBE , 3 2



124 LS ARG T FOREAE RGP LU E YRR 11 GRS 1IE

2009 4 1 H

X5 3ol G BT LD A SO o A R AR A
E—2.

(2) ANt NS Ak B, K AR ER A PR AR A S B LTS P 1Y
T E PR A RAE I 2 28 5 o A R
BRI SRS RRFR Y BT, L- AN A
PR \L— K 2 T G R MR £ FE T 2 21 83 vh U W e %
PR 22 5 A RAL S W) 5 AL B, 2131 3 Fof
IRPGEAE T IS AR E HU A

VPP R, SAEALAL BEAR L, 4 7it H]
NP KAEJG, A AT 5 v 218 P A e v A Qi Y
ST AR E M, AT DR R RS A AR A A A
Ve M IR B AL G P

X A S A R AT Xof - S8 ol A= W R % 1) 13
MR TG ZEE—APATTE , LIRS A 2 P 7 B
AR AC I , B A A T R Y e K A IR
A0 e A A A R

S 3k -

[1] Zelles L. Fatty acid patterns of phospholipids and lipopolysaccharides in
the characterization of microbial communities in soil : a review[]]. Biolo—
gy and Fertility of Soils, 1999(29): 111-129.

[2] Lundquist E J, Jackson L E, Scow K M, et al. Changes in microbial
biomass and community composition, and soil carbon and nitrogen pools
after incorporation of rye into three California agricultural soils[J]. Soil
Biol Biochem, 1999(31) :221-236.

[3] Papatheodorou E M, Argyropoulou M D, Stamou G P. The effects of
large— and small-scale differences in soil temperature and moisture on
bacterial functional diversity and the community of bacterivorous nema—
todes[J]. Applied Soil Ecology, 2004(25):37-49.

[4] Li X Z, Pariente S. Arylsulfatase activity of soil microbial biomass a—
long a mediterranean—arid transect[J]. Soil Biol Biochem, 2003(35):
925-934.

[5] Li X Z, Pariente S. Enzyme activities along a climatic transect in the
Judean Desert[J]. Catena, 2003, 53:349-363.

[6] Ibekwe A M, Kennedy A C, Frohne P S. Microbial diversity along a tran—
sect of agronomic zones[J]. FEMS Microbiology Ecology, 2002,39 .
183-191.

(7] BHCIE]. ZLE TR ER B R, Jb 50 B fidd, 2002495
ZHAO Qi-guo. Substance circulation and control on red soil[M]. Bei—
jing:Science Press, 2002 :495.

[8] Garland J L, Mills A L. Classification and characterization of het—
erotrophic microbial communities on the basis of patterns of community
level sole—carbon-source—utilization[J]. Appl Environ Microb, 1991,
57:2351-2359.

[9] Ibekwe A M, Kennedy A C. Phospholipid fatty acid profiles and carbon
utilization patterns for analysis of microbial community structure under

field and greenhouse conditions[J]. FEMS Microbiology Ecology, 1998

(26):151-163.

[10] Haack S K, Garchow H, Klug M J, et al. Analysis of factors affecting the
accuracy, reproducibility, and interpretation of microbial community
carbon source utilization patterns [J]. Appl Environ Microb, 1995,61 .
1458-1468.

[11] ¥EBEA, St it HEpg ARETETCHLE S AC AR JSREAE ()] B

44], 2007, 18(5):1015-1020.
ZENG Shu—cai, WU Qi-tang. Leaching characteristics of nitrogen and
phosphorus in inorganic compound fertilizer from latosolic red soil in
South Chinal[J]. Chinese Journal of Applied Ecology, 2007, 18(5):
1015-1020.

(2] AR5k, & 3 Je W, 2 JRARAERE L0 ARG il T ——
NO;-N R[] gl FAEERI 441, 2005, 24(4) : 638-642.

LIN Qing—huo, LUO Wei, QU Ming, et al. Leaching characters of NO; =N
in latosol after applying urea Il . Loss of NO; =N by leaching[J]. Journal
of Agro—Environment Science, 2005, 24(4) :638-642.

[13] 5252, AP A2 GRS, JE5T AR S BAE, 1998: 22-23.
PENG Ke-ming. Agricultural chemistry (pandect )[M]. Beijing: Agri—
cultural Publishing House, 1998: 22-23.

(4] ] i, 4 B, F SR, 55 F KRR 25 R AUt 4

G F I R[], F3EEAR, 2007, 44(3):499-507.
ZHOU Jing, CUI Jian, WANG Guo—qiang, et al. Ammonia volatilization
in relation to N application rate and climate factors in upland red soil
in spring and autumn([J]. Acta Pedologica Sinica, 2007, 44(3):499—
507.

[15] Larkin R P. Characterization of soil microbial communities under dif—
ferent potato cropping systems by microbial population dynamics, sub—
strate utilization, and fatty acid profiles[J]. Soil Biol Biochem, 2003
(35):1451-1466.

[16] Ebete, ) #e, 29005, 55, LI/ NAUASTR] 3t R 5 200 45
PR R SN T]. A FREERL 2740, 2006, 25(1) 1 143-147.
WANG Xiao—long, HU Feng, LI Hui—xin, et al. Effects of different land
used patterns on soil microbial biomass carbon and nitrogen in small
red soil watershed[J]. Journal of Agro—Environment Science, 2006, 25
(1):143-147.

[17] Marschner B, Bredow A. The effects on release and ecologically rele—
vant properties of dissolved organic carbon in sterilized and biologically
active soil samples|J]. Soil Biol Biochem, 2002(34 ):459-466.

[18] Jynch J] M, Whipp J M. Substrate flow in the rhizosphere[]]. Plant Soil,
1990, 129:1-10.

[19] Cadavid L F, EI-Sharkawy M A, Acosta A, et al. Long—term effects of
mulch, fertilization and tillage on cassava grown in sandy soils in
northern Colombia[J]. Field Crops Research, 1998(57):45-56.

[20] FRAe i, 1Ak, ARA AR, A5, RN X 2 el - S TS T

ZREVERYSZIAT). A 252741, 2007, 27(8):3355-3361.
XU Hua-Qin, XIAO Run-Lin, ZOU Dong —Sheng, et al. Effects of
long—term fertilization on functional diversity of soil microbial commu—
nity of the tea plantation[J]. Acta Ecologica Sinica, 2007, 27(8):
3355-3361.



