5549 % M4 +
2012 4£7 A

% ow i
ACTA PEDOLOGICA SINICA

Vol. 49 ,No. 4
July,2012

LE B KRR £ R R R 5T

% g EEx

By

(RS A ny 35 25 i 1] 5K o R S0 2 (o [ B2 e ot R AT ST T ) L R0 210008 )

wm =

FIF CuO A J5 12 43 BT T 95 M 2 S50 L 890 580 oy 7K R o O J5 32 0 A 0 1R 7 0 B SRR A, DAL T

A 300 2% 1 T KA R SR ROOR R IR AE B AR AL o 3l b R R 400 2 R - 9 ) T RS A AR RS )2
AR R 19y R A A W AR AT R K R AR X - SR o R A5 MR AT (9 B2 T . 45 2R R I 7R SRR KRS R
JIU 3R U 1) S T R % T AE 0. 004 ~ 0. 035 mg kg ™' Z ], &8 I F BUARK G £(0.27 ~0. 34 mg kg ™" ) , 1M 7 445 +
b MR SRR LIERRTPARRR TR F LR N DEPARTR MR H R ((FEAER/ T R
FR(S/V) MARER/ET FHI(C/V) 5109 0.40 ~ 1.55,0. 15 ~0.89 ) , Al HIE 5¢ e 7hy 4 398 8 b A A A A
WFHEY) s S/V FN C/V FEARFR S5 ARAE R L9 rh B 35 2 5, 3 W R R 0 3R R R 0 LA X4 [ 288 (O[] 72
) AU B AR OR U e BB M P AR B A B o A BILBR LE AR /N, 150 R BT 3R A L b I A dn ol o

U 092 5 B AR AF
ES 45 HRB G R s AR TR LA PR

HESES S153 721 SCEK AR IR A
AT ZR O A LT Y AL R 0, 2
D0 o it LA Do A TR L PR I LS O B R A I
IF TR R — A R R AW, T HIY
A B 25 A AR B DAL () 5 25 S, T A W) 2 4
AT B o 0 PR RE KRG A A 4R AR 7 R HEA HL
B R R E B ARy o BAR AR R AL S 45
S % AH 2RO AT TR W B SR T T I A, HG R A
(1 1E2 0 0BT B2 , e A A W P R B 3R, A TR O B T
e A S I B 5, R b SR A AL T A B A 5 T
ety b p i Rk RS LR R ALY
RARL, FEA IR b Bl EE
1E PR 2 AR Jo 3R A B A 20 H i 58 G AR TR A A0 36
AT AR O AT B AR, B 3 i Oy - S
R Y 4 AR O AR 2 A A e i i R
PALSE R S G ZY AN PN S G0
PRI FE I E5 /0 5 e Ab 38 rh R B3R F 5 2 M0
B X AR AR S A M S T R K R AR A
ORISR & S N A U1 O =i N2 e 7 N
B ER & i R BRGNS R O A B A
AR JER — BN 2 AR E A BIL R B 2R

Ay R E YA HLBR AN T 5 43 A B
TS, 76 P R ER R T B KA B T AR R BT
SEBIAIRER A A LT . AR, AN WA o R K R R
T 2 398 h 3R 0 =2 /AT T A R B AR
R F RN R ARk SRR IS B A N
3 A S R A BT 2 A O R 7 i —
A

0t R B VL S5 A8 B L T B RS T R
TE 52 g MK 1 5 L A R X BT K
RIS T ARRE L R R RRAE T L. ABFR
i B3 3 F - S R K BT R B AE AT, T B R
KA A LT A AR A % R R, 48 7 K B 2 A8 K R
b3 b R R 3 S, S B9 A BLT K 3
BRAL 2 11 PR AR PR AL O 2 B2 R AR

1Bk ik

1.1 #hid e

B R B KT R I M X A R AR 72 X
WL T I (L 26 31°24107", 4 28 120°50741")
F RN AK R

o T AERL 2 A MR KRS A b R AL 2 R IE B S IR H (GZ518) BE )

+ W IRAEZ , E-mail ; syzhuang@ issas. ac. cn

R A B (1987 —) L TLHREN B L BT 2L, FZ 3 PR B AL 2 0 5

W H 3B 2011 - 05 - 055 W & o fi H 39 2011 - 10 - 13



43 bR SO KA R B BRI BT 765

- HERAE W] 2 2003 A 12 H A BT I
[ PO1 K1 PO3 (&1 1) , W # AHIE 15 m, F 5835 %
VR TET A7 T 2% iy 27 A e O L 0 ) R DA B
REMR BRI R A PR C g Y
2 S A1k ) T R RS A R KT 5 000 9 gL R T
KA Ao PO1 3R 2y BUARK HABHEZ , W4 4, )&
20 emZE A7 s FRE VLT 35 em A7, MR A ~ B

O(cm)
15
22
42
57
100
116
130
150
160

174

200

O(cm) przpmsermmr—

0, RSO BE A2 3 000 4F 5 B ] R O Eh A
AR HE KA, B R 20 em 254 7E TR K
25100 em JFI6 N B Z B SCAL )R B4 2 6 000 4,
AL ~ WA R 60 em ZE 473160 em DL, BB R
TR, R EE . PO3 [ 0 ~ 88 em 5 PO1 K& —
5,88 ~103 cm Xf i T PO1 % 5 % ¥ SC AL 2 100 ~
116 cm, 22516 T 3X — 2 AR K KA

B4 -

155

180 &
200

P1 B - ST (2205 S POL TR, A7 )5y PO3 HTHD)

Fig. 1  Profiles of the buried ancient paddy soil (Profile PO1 on the left and Profile PO3 on the right)
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Fig. 2 Distribution of total nitrogen (a) and carbon-nitrogen ratio (b) in the profiles of the ancient paddy soil at Chuodun Site
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Table 1  Content of lignin and its component in ancient soils in Chuodun Site
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G2V (VL s &it) THE e [AREES

T FEAE 2 Total phenols per
Soil layer Total phenols per . . S-type phenols V-type phenols C-type phenols

Profile Diagnostic layer ) ) unit of soil

(cem) unit of soil ) (%) (% ) (%)
. ) organic matter
(SVC mg g~ soil
(SVC mg g~'0C)
BAOKTR L
PO1 0~15 0.27 22.88 35.62 36.55 27. 84
Present paddy soil
15 ~22 — 0.10 16. 26 37.69 38.01 24.30
22 ~42 — 0.02 4.03 30. 62 46. 46 22.92
42 ~57 960 ~ 1 279BC 0.03 6.21 33.96 40. 58 25.46
57 ~75 2 000 ~1 700BC 0.01 1.21 50. 36 32.54 17.10
75 ~ 100 4 000 ~3 800BC 0.01 0.82 34. 68 43.75 21.57
100 ~ 116 4 000 ~3 800BC 0.02 1.31 34.27 40.76 24.97
116 ~ 130 4 500 ~4 000BC 0.01 0.57 22.65 45.12 32.23
130 ~ 150 — 0. 00 0.40 30. 43 52.48 17.08
150 ~ 160 — 0.01 1.31 25.90 39.62 34.48
160 ~ 174 — 0.01 1.09 20. 09 44.50 35.41
174 ~200 — 0.01 2.70 33.06 55. 64 11.30
BAKAE L
P03 0~13 0.34 25.27 36. 40 37.10 26. 50
Present paddy soil

13 ~23 — 0.24 23.67 36.72 47.91 15.37
23 ~40 — 0.02 5.32 33.65 49. 88 16. 47
40 ~50 — 0.02 3.70 33.12 56. 82 10. 06
50 ~60 960 ~ 1 279BC 0.02 3.62 22.80 60. 43 16.76
60 ~70 — 0.01 3.53 23.22 61.94 14. 84
70 ~ 88 — 0.02 3.86 28.39 53.34 18.27
88 ~103 5500 ~3 800BC 0.01 0. 89 33.29 35.29 31.42
103 ~ 130 — 0.01 4.08 22.09 55.32 22.59
130 ~ 155 — 0.01 4.21 30.97 60. 00 9.02
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Fig. 3 Proportions of S,V,C in different dated layers of Profile PO1 of Chuodun site (a: syringyl,b: vanillyl,c: cinnamyl)
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Table 2 Characteristics of the phenolic acids derived from lignin in the buried ancient soils

KTHE/ WA/ — S MR L V BRI L
N T2 ) R S/V A C/V (A4/A)) s (Ay/A)v
T . FRAE 2 o o A/ A
Soil layer ratio of ratio of C-type acid-to-alde hyde acid-to-
Profile Diagnostic layer ratio of acid-
(em) S type phenols phenols ratio of alde hyde ratio
to-alde hyde
V-type phenols V type phenols S type phenols  of V-type phenols
PACK AR L
PO1 0~15 0.97 0.76 1.13 0. 65 0. 44
Present paddy soil
15 ~22 — 0.99 0. 64 1. 14 0.72 0.53
22 ~42 — 0. 66 0. 49 1.05 0. 69 0.52
42 ~57 960 ~ 1 279BC 0. 84 0.63 1.34 0.92 0. 62
57 ~75 2 000 ~1 700BC 1.55 0.53 0.62 0.19 0.68
75 ~100 4 000 ~3 800BC 0.79 0. 49 0.74 0.26 0. 46
100 ~ 116 4 000 ~3 800BC 0. 84 0.61 1.05 0.62 0. 47
116 ~ 130 4 500 ~4 000BC 0. 50 0.71 1.07 0.48 0.36
130 ~ 150 — 0.58 0.33 1.04 0. 49 0. 84
150 ~ 160 — 0. 65 0. 87 1.51 0. 64 0. 64
160 ~ 174 — 0.45 0. 80 2.43 1.54 1.09
174 ~200 — 0.59 0.20 0. 86 0.59 0. 69
BLAR KA +
P03 0~13 0.98 0.71 0.90 0.48 0.32
Present paddy soil
13 ~23 — 0.77 0.32 0.91 0.78 0.50
23 ~40 — 0. 67 0.33 0.88 0.31 0. 81
40 ~50 — 0.58 0.18 0.61 0.19 0. 66
50 ~ 60 960 ~ 1 279BC 0.38 0.28 1.63 1.09 1.23
60 ~70 5500 ~3 800BC 0.37 0.24 1.21 0. 50 1.08
70 ~ 88 — 0.53 0.34 1.58 0.75 1.36
88 ~103 5500 ~3 800BC 0.94 0. 89 0. 86 0.16 0. 40
103 ~ 130 — 0. 40 0.41 0.90 0.52 0.45
130 ~ 155 — 0.52 0.15 0.48 0. 00 0. 64
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LIGNIN IN BURIED ANCIENT PADDY SOILS AT CHUODUN SITE

Zhong Min  Zhuang Shunyao’ Cao Zhihong
( State Key Laboratory of Soil and Sustainable Agriculture ,Institute of Soil Sciences,Chinese

Academy of Sciences,Nanjing 210008, China )

Abstract In order to know the resource, preservation and development of lignin, a useful biomarker of SOM ( soil or-
ganic matter) ,samples of lignin extracted from the buried ancient paddy soil at Chuodun ruin site, China were analyzed
with the CuO oxidation method for its characteristics and catabolites of phenolic acids. The buried ancient paddy soils was
identified to be more than 6 000 years old and confirmed with the archaeological method. Results showed that the total lig-
nin-derived phenols in that soil ranged from 0. 004 to 0. 035 mg kg ™', decreasing with the depth and was obviously lower
than those in the modern paddy soils (0.27 ~0.34 mg kg ') ,but no significant difference was found between buried pad-
dy soils that had been planted with rice or without rice. The composition of oxidized phenols in the soil with S-to-V and C-
to-V ratios being 0. 40 ~ 1. 55 and 0. 15 ~ 0. 89, respectively, demonstrates that non-woody angiosperms once grew in the
soil; between ancient soils with rice or without rice,no significantl difference was found in S-to-V and C-to-V,suggesting
that it is not easy to distinguish origin of organic matter of the same kind in the buried soils based on characteristics of lig-
nin. Lignin carbon accounted only for a small portion of the SOC in buried ancient paddy soils,indicating lignin is not so
preservable as usually expected in the soil.
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