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Tablel Organic C contents and pH vauesin ome il layers o Rdfiles P01 and P03
P01 P03
0 42 57 75 100 150 0 50 60 70 83 130
15 57 75 100 116 160 13 60 70 83 103 155
cm cm cm cm cm cm cm cm cm cm cm cm
Organic
1 20.5 9.8 7.7 13.4 22.3 17.2 23.5 10.1 5.5 6.8 14.0 3.3
Clgkg™)

pH(H.0) 5.8 6.1 5.9 6.1 6.2 6.3 5.6 6.9 6.9 6.8 6.7 6.7
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1.2 - (il Bxract Agar,  TCTCGCTCGITG3) 16S DNA
SEA) (el : 50dI PCR ,
Taylor  1°] 100 g 10 x PCR 5ul,dNTP 0.2 mmol L™ *,Mgd,
200 mi : 3d(121 , 1.5mmolL %, 0.4unmol L™,
0.2 x 10°Pa,1 h) , 1.25 U Taq DNA ( «( )
, (3 500 g,10 min) 1 ) 1Ml . Milli-Q 504 |
, , 200 m 5m 9% 5mn;9%4 1mn,50 30s,72 2mn,10
950 mi , 15¢g : ;92 1mn,55 30s,72 2.5mn,30
SEA ;72 10 mint™] PCR
1.3 SAFLEI( SAf1  SAf2 21
109 100 mi 250 mi , SAf1: 5-CACOCAOCACACACGACGGG
, 10 min, 10 CGGGRCGGGGACACGGGGGROCTA YGGGRCGTA GCA-
0.05 m SEA , 24 GG3 ; SAf2: 5-CAOOCAOCACACAUGACGGACGGG
28 d CGGGGAECACGGGGGGECCTACGGGECECAGA GGG 3 )
1.4 Biolog PARCH519r! (5- TIROCACGRCKACTG 3)
Grland ¥ 10 g PCR ,
100 mi , 20 min Nicol ] :95 5 mn;%
10°° , 8 Biolog G\ 1mn53.5 30s,72 1mns ‘92 30,
(Biolog , Inc. ,Hayward ,USA) 150M | 53.5 50.5 0.1 ,
3 25 72 1mn,30 ;72 10 min PCR
72h  BIOLOG Emex™ MyCycler™ Thermal Cycler (Bio-Red, 170-
Microlog Rel 4. 2 750 nm 590 nm 9703)
, SPSSI10. 0 1.8 PCR
(DGGE)
1.5 Dode™ Universdl Mutation Detection Sysem
5049, 250 mi ( (Bio-Rad , 170-9103)
50 m ), : 8%, 35 %
3 mn Pardilm , 25 60 %8 101 60 ,130V 11 h,
1 3 : SYBR Gold!™! 30 min ,Universa Hood
: (Shimadzu , GAS (Bio-Rad , S N. 765 0089) ,Quantity
CHROMATOGRAPH GC-12A) Ore 1-D Andys's Sftware (Bio-Rad , The Disoow-
3 , ery Series™)
200, 20
, ; 2
1.6 DNA 2.1
FasDNA  SPIN Kit for il Fadt-
Prep™ FP120 ( ),
DNA[5] ,
DNA - 20 ( )
1.7 16S rDNA PCR PCR (2l
1Af (5-TCYGKTTAATC ,
CYGCRGAG3) 1 100 Ar (5-TGGG SEA ,
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2
Table 2 Qonparion between il layersin diversty of microbid communities
AWCD Shanron index
Pdfile il layer (cm)
Anaerobic Aerobic Aneerobic Aerobic
0 15 0. 414(0. 016) ¥ 0. 609(0. 040) 3.992(0. 045) 4.237(0.018)
42 57 0. 422(0. 066) 0. 453(0. 059) 3.997(0. 116) 3.984(0.074)
100 116 0.336(0. 011) 0.499(0. 048) 3.944(0. 056) 3.974(0. 020)
P01 130 150 0.211(0. 017) 0.396(0. 007) 3.905(0. 017) 3.953(0. 006)
174 200 0. 186(0. 029) 0. 304(0. 010) 3.679(0. 083) 3.934(0. 005)
0 13 0. 406(0. 013) 0.581(0. 019) 3.939(0. 030) 4.118(0.072)
P03 50 60 0.419(0.022) 0. 437(0. 004) 3.950(0.041) 3.966(0. 022)
8 103 0. 190(0. 005) 0. 302(0. 009) 3.739(0. 026) 3.905(0. 002)
130 155 0. 167 (0. 004) 0. 265(0. 016) 3.680(0. 079) 3.869(0. 020)
180 200 0. 155(0. 022) 0. 280(0. 001) 3.550(0. 026) 3.880(0. 015)
1) The number in brackets was sandard error
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MICROBIOLOGICAL PROPERTIES OF AN ANCIENT PADDY SOIL DISCOVERED IN
CHUODUNSHAN REL ICS OF KUNSHAN, CHINA

Shen Weishou" >3 Yin Ru*?  Lin Xiangui'? Chu Haiyan'? Hu Zhengyi® Cao Zhitong' ?f
(1 Irgtitute o Sail Sdence, Chinee Academy o Sciences, Nanjing 210008, China)
(2 Jaint Open Laboratory d Sail and Ervironment , Indtitute d Soil Science and Hongkong Baptist University, Nanjing 210008, China)
(3 Graduate Schod d the Chinese Academy o Sdences, Bejing 100039, China)

Abgracts Two layersdof ancient paddy il were disoovered in archeologicd excavetion of Chuodunshan Relics in Kun-
shan, China. One of them could ascend to 6 500 a BP (prehigoric) , and the other 3 320 a BP (Shang- Zhou Period) . Two il
prdfiles, ot far apart , named P01 (containing both il layers) and P-03 (containing only the latter) regectively , were fixed
and il sarrples were oollected according to il color and texture. The techniques of il anaerobic incubetion , Biolog andys's
and PCR-DGGE of 16SrDNA gene fragments encoding Euryarchaeota variable V3 regon were used to gudy microbid diversty of
anerobic microbes, methane emisson potentiad and the genetic diversty of methanogenic archaea communities in different il
layers. The amadf this gudy isto determine biologica properties of the ancient paddy oils. The results show that arong al the
underground il layers of the two prdfiles, the prehigoric ancient paddy soil layer gill had quite a number of anaerobic microbes
suniving in the il , up to 7.0 x 10° du g™ * il , and it d o showed better carbon utilization capacity and diversity than the oth
er il layers. A tendency was noticed thet the prehigoric ancient paddy il showed dightly higher methane emisson potentid
than its parent meterid —Ilake sediment and honochrorous non-paddy il —loess, though it was very weak cormpared with that
o recent paddy wils. PCR DGCGE andlys s reveded that the methanogenic archaea community made paddy il layers different
from the other il layers, and paddy silsdf different ages have their regpective gpecid predom nant populations.

Key words Ancient paddy il ; Methanogenic archaea; Nesed PCR; DGGE



