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Table 1 Climate conditions and basic chemical properties of soils in the experiment field

i SERGIE AERERI — AHLT o e Exil A o AR EEE
PP
. AMT AMP Suil pH  Orgainc Matter  Total N Total P Total K Available P Available K NOj -N NH," -N
ite ) o1l type _ B ~ B _ B
(¢)  (mm) (gkg™")  (gkg™) (gkg™') (gkg™') (mgkg™) (mgkg™) (mgkg™") (mgkg™")
B
6.06 52.99 2.47 0.27 13.62 31.13 150.1 14.79 21.80
Phaeozem
e 500 ~ i
1.5 8.16 8.72 0.51 0.20 12.39 8.23 57.9 12.66 16.87
Hailun 600 Cambisol
AR
4.97 8.30 0.62 0.07 6.91 41.33 119.5 14.70 23.21
Acrisol
B
5.94 49.65 2.43 0.25 14.85 26.34 141.7 21.28 21.08
Phaeozem
H i+
13.9 605 8.23 8.35 0.66 0.18 12.99 11.8 68.87 23.67 15.16
Fengqiu Cambisol
£Ie
5.02 8.53 0.83 0.08 6.93 35.33 219.4 17.62 19.15
Acrisol
B
5.97 51.01 2.52 0.32 16.79 25.26 172.3 10.25 21.78
Phaeozem
J& i Tt
17.8 1795 8.20 9.00 0.97 0.26 13.58 13.91 80. 80 7.91 16.85
Yingtan Cambisol
AR
4.98 8.28 0.79 0.07 7.93 27.46 180.5 2.04 19.49
Acrisol
F2 NEERBEFREEEREBHLMER
Table 2 The basic chemistry property of maize and wheat straw before decomposition
FEAFRE X3 KA XU Exil AL
Original straw Total C(gkg™") Total N(g kg™') Total P(g kg™") Total K(gkg™") C/N
INAERERT
431.0 7.47 0.41 16.29 57.72
Wheat straw
FORFEFF
446. 1 6.24 0.34 12.04 71.51

Maize straw
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Table 3 The basic chemistry property of maize and wheat straws after decomposed in different soils under different climate conditions

(after decomposed for half year and two years)

N . J R g U Exil
A R 2
L L R Total C (g kg™") Total N (g kg™") Total P (g kg™") Total K (gkg™")
Straw Location Soil type
0.5a 2a 0.5a 2a 0.5a 2a 0.5a 2a
2+ Phaeozem 456.6 407.2 6.83 13.35 0.41 0.86 3.44 0.91
(e . .
1 Cambisol 462.9 427.7 6.45 11.97 0.84 0.73 3.52 0.82
Hailun
213 Acrisol 456.3 429.8 6.94 10.90 0.41 0.65 3.67 1.87
FORFEFT i 2+ Phaeozem 417.4 374.9 14.98 23.32 0.90 1.20 3.02 1.52
Maize # 1 Cambisol 453.8 417.6 12.69 19.38 0.71 0.80 2.86 1.09
Fengqiu
straw ZT3E Acrisol 452.5 415.2 10.25 19.96 0.69 1.02 3.81 1.51
1 Phaeozem 429.7 370.7 12.83 19.98 0.90 1.13 3.51 2.68
JE i . ,
# 1= Cambisol 457.0 390.2 9.86 17.99 0.53 0.86 1.67 1.85
Yingtan
Z13E Acrisol 460.0 410.4 10. 00 15.29 0.64 0.87 2.06 1.19
1 Phaeozem 409.5 326.2 13.03 18.29 1.22 1.10 7.22 1.82
i = Cambisol 409.6 359.4 14.74 16.44 0.76 0.98 2.31 1.80
Hailun
Z1 3 Acrisol 377.4 351.6 12.17 17.96 1.10 1.11 6.71 2.43
INEEFEFT . 22 1- Phaeozem 389.3 354.7 20.63 19.75 1.82 1.21 4.95 1.69
Wheat F i £+ Cambisol 373.0 345.9 20.07 20.12 1.70 1.18 4.81 2.21
engqiu
straw Z13E Acrisol 372.8 333.7 18.68 19.89 1.72 1.23 12.65 2.38
2+ Phaeozem 366.0 325.9 19.59 18.83 1.50 0.93 3.11 2.74
JE . ,
vi i £ Cambisol 381.2 299.3 20.07 19.42 1.64 1.33 2.64 2.84
igtan
Z13E Acrisol 376.0 330.5 20.28 20.26 1.58 0.96 2.68 2.09
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Fig. 1 Microbial activity (AWCD, 72 h) in different soils under different climate conditions during the decomposition of wheat and maize straw
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Table 4 Correlation analysis of AWCD with climate conditions, straw chemical properties and soil properties after
decomposed for 0.5, 1 and 2 years
JE& i 401 HFT Ak FEFF AR R R FEFT 224 il — TSR AR
G
Decomposition Total C in Total N in Total P in Total K in Average . Nitrate Available P
Precipitation

period (a) straw straw straw straw temperature in soil in soil

0.5 0.234 -0.366 -0.238 0.354 -0.693"" -0.863"" 0.693 " -0.315

1 0.201 -0.428 -0.179 0.341 -0.895*" -0.575" 0.035 -0.32

2 0.103 0.191 0.032 -0.349 0.105 -0.286 0.462 0.549 "

o A s 43 RIERR p <0.05 F10.01 BE/KF # and # * are significant at p <0.05 and 0.01 probability levels respectively ; ¥ F5 i fif 1]

[B] 44 J Average temperature denotes the average air temperature during decomposition period ; B 535 Ji fi# 1] (8] B2 AR & Precipitation denotes

the accumulative precipitation during decomposition period.

A PR DG P2 v 5 G Vol IX il /N 22 EOK R #F 1Y
TRV 5 2 HEIR N 22 2R W0 AT 5 ma AH G ) i
1 a J5  BARAEW)45 2 M DX T8 it U AP RS AT RO AR
HAT LR AR G | VR RN Pt [X 3 i /N 22 K Y
MEEYE S Z RUA B S RNE, B2 am, =
A DCRE TS 1) B8 0 B 0 0 ) T [ 2 A
25 RN RE RT3 i A AR R M B i . 93 8k,

TR FF 0 fiff I A W ik 45 B K AR & W0 A B s A
KM, INZERE O3 fifp A 5 e 2t A 8 v A R
PEo XRUIEM 0.5 a A1 a 5 FF 1Y 30 P 0 Bk
DR ) A2 A ) 2 T S0 25 B A 2 a J AU R
WAV R DI REZ AR B A i 5 ), L A it
T T B A 6 Al 1) R i BT 1] 4 S () T
AR5,

R5 AXEBREHRSE-—ETHSEARSHEXENBRIEE
Table 5 Number of carbon source related to principle component 1( )
I i) FEFFRPE HoAR WRILEY R ZRY) [l e AR
Period(a)  Straw type Site Carbohydrates  Carboxylic acid Polymer Phenolic acids Amine Amino acids
A€ Hailun 5 0 0 0 0 0
0.5 B S
$} & Fengqiu 5 0 0 0 0 0
Maize
i Yingtan 0 1 2 0 0 2
T4E Hailun 2 0 0 0 0 0
N
$} - Fenggiu 2 0 0 0 0 0
Wheat
JE Yingtan 0 0 2 0 1 1
W48 Hailun 1 1 0 0 1 2
1 Bk
) $} . Fengqiu 2 0 2 0 0 0
Maize
JE Yingtan 2 0 2 0 0 0
3{E Hailun 3 1 0 0 0 0
INE
#} . Fengqiu 1 1 2 0 0 0
Wheat
JEEL Yingtan 1 1 2 0 0 0
1348 Hailun 1 0 0 0 0 1
2 EEP/S
ESlie Fengqiu 1 0 0 0 0 1
Maize
JEEEL Yingtan 1 0 0 0 0 1
1348 Hailun 0 0 0 0 1 2
INAE
$f i Fengqiu 0 0 0 0 1 2
Wheat
JEEEL Yingtan 0 0 0 0 1 2

0.5 a BRI T >0.7 19,1 a M2 a BEHREIEM T >0.5 1) Note: for half year decomposition, load factors >0. 7 were se-

lected ; for one and two years decomposition, loading factors >0.5 were selected
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Fig.2 Principal component analysis (PCA) of carbon utilization of maize and wheat straw decomposition microbial community under differ-

ent climate conditions over time ( HL-A , Hailun Phaeozem; HL-B, Hailun Cambisol ; HL-C, Hailun Acrisol ; FQ-A , Fengqiu Phaeozem; FQ-B,

FE41 PC1(18.82%)

Fengqiu Cambisol ; FQ-C, Fengqiu Acrisol; YT-A, Yingtan Phaeozem; YT-B, Yingtan Cambisol; YT-C, Yingtan Acrisol)
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CHANGES OF MICROBIAL COMMUNITIES DURING DECOMPOSITION
OF WHEAT AND MAIZE STRAW :ANALYSIS BY BIOLOG

Wang Xiaoyue'>*  Jiang Yuji'® Sui Yueyu' Sun Bo'?*
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 National Engineering Research and Technology Center for Red Soil Improvement, Red Soil Ecological Experiment Station,
Chinese Academy of Sciences, Yingtan, Jiangxi 335211, China)
(3 Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Harbin 150040, China)
(4 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The study on microbial mechanism of straw decomposition process is the theoretical basis of regulation
straw returning and enhancing of fertility on farmland. Reciprocal translocation experiment was set to investigate the chan-
ges of metabolic activity ( expressed as AWCD, Average Well Color Development) during decomposition in Phaeozem
Cambisol and Acrisol under cold temperate, warm temperate and mid-subtropic climate conditions. Litter bag method avoi-
ding soil entering was used to identify microbial communities responsible for straw decomposition. The results showed that
the AWCD decreased with the increase of temperature and rainfall during half and one year decomposition. AWCD in 0.5
year showed that Hailun (0.765 +0.060) > Fengqiu (0.737 +0.165) > Yingtan (0.326 +0.076), AWCD in 1 year
showed that Hailun (0.630 £0.092) > Fenggiu (0.319 £0.096) > Yingtan (0.291 +0.029). However the tendency
was weak after two-year decomposition. Climate condition is the key factor that influenced the microbial carbon utilization
activity. In addition, by principal component analysis, the microbial metabolic properties in Hailun and Fengqiu were
quite different from that in Yingtan after 0.5 year, and the microbial metabolic properties in Fengqiu and Yingtan were
quite different from that in Hailun. After two-year decomposition the microbial metabolic properties became similar under
different climate conditions, which all had largely utilization to nitrogen compounds.

Key words Wheat straw; Maize straw; Decomposition; BIOLOG ; Climate; Soil transplantation experiment



