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Fig. 2 Ancient paddy soil profiles at Sanlonggang of Liyang Plain
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Fig. 1 A sketch map of the study area
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Table 1 Basic properties of the ancient paddy soils at Sanlonggang of Liyang Plain
FH AL %5 Available Gl
] + 2 R . Alkaline e =

pH Organic matter P Available K

Profile Soil layer Depth (cm) B hydrolysis N » »
(gkg™) » (mgkg™) (mgkg™")

(mgkeg™")

IACHE ALFHERY 0~16 7.50 18.70 60.00 10.20 52.80

KAEET PIALEZ? 16 ~ 18 7.40 10.60 32.50 13.30 40.40

WIER" 18 ~27 7.10 9.00 27.10 10.60 40.50

C1HEER® 27 ~ 39 7.30 8.80 28.90 6.60 30.20

LR A2BHER® 39 ~ 48 7.20 11.90 34.30 7.50 32.30

HARELY PR R? 48 ~ 54 7.10 12.30 43.60 8.30 26.30

W2 )2" 54~ 61 7.00 12.20 38.30 5.20 34.70

CoRFE® 61 ~67 6.90 10.60 29.30 3.40 34.80

(DModern farming paddy soil, @Buried ancient paddy soil, @Plough layer, @Plow pan, & Waterloggogenic horizon, ©Parent
material
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IR PRAE A LR T RERE L
1 kgZi Ay, EMISEE A, AR, K AR T DL AR
RERY, BRKT, HM LS 20y, 10 EEE
TRAE, VnEsRE, srilit10HAN00H , fRAFE&H.
1.2 BHUURLIIN LGN E

2T A0 T UK R . MRl K RS ik
WHHEZ (A2) , BUACHHE KRS L ik BUBEE 2
(A1) o ZDAMGTERRAEN 2 Ty vk . B il L e p
m B THAE T TS0 CTIHET24 h, HEHE300H
i, ARG o e K OF CR§ i 220.000 1 g ) FRIX
T A PLBRE S RIKBrfy R (OGig4l ) |, DIFEAR
KBrAy1 « 1500 L 5 7 35 36 i ok iR B I R f o
FFTIRG A I e, FHE I R4 000 ~ 400
em™, ARG N2 mm, iCEHOGRE, FEMLLILE
S, ANER R N4 em™

Horpr, RPN KRS, RAEGE10H
i B T £ RE 10 glit A400 mIAgBEAR T, /i
BT KIENERE f, RIS IA30% H,0,i 50 ml,
WCE AR L, ARG B AN W Sl DU
Ak, B IEH,0, 58 ZUE LI = A i R TR . R

PRUE RSP A LB S H AR T500 mg kg™, AR

BEAE, JWALZAUHHL0, (FEIRZ520 ml) SRS AR B,

HEANREHEMNIE. K5, BEHEILRE
() 3 B TR P50 C L T24 h, I H
300 H i, AL e il H
1.3 ¥IEFKIT55H

JIT A B A1 A 5 4 B I 2 BE 35 Excel 2003
PEATGEH; R FHSPSSHIOrigin 8.0 17 504 4 it 43
Mr e 24

2z R

2.1 HAKBEEHRLIN IS EFE

Fe2 0t KRS R A LA LS 2D AR RS R
TEMEGAE o 2 BESCHR G I oy 7K R+ i 2041 3%
WeHEATIE L KRR A LR A LD
CIRCRE: 3l iy & e o A I 1 e = W
X-H (XfuffC, N, 0, S) 4Rl X ; X
iR EIX (€=0, €C=C, C=N, N=0, FHEHHR
&) C-HE IRz MEMIRS; VSR
ezl Hrp, hoKF L i R RS AL &9
()4 2 fe ok B i

Ok AR R BRI R . R R
SRR, PEECNT 631 em™', WOBAE ARG,

R2 MERKBLEBNRITEHERLE

Table 2 Specific absorption peaks in the infrared spectra of the paddy soil before and after removal of organic matter

BARHHEAR RS £ B A LB e
The modern farming paddy soil before and after removal of organic

matter

KR L EA LR S
The buried ancient paddy soil before and after removal of organic

matter

i 1144 i j i 1144 i j
The peak name X Lem™) Y The peak name X Cem™) Yo

1 3 620/3 620 0.762 9/1.135 6 1 3 620/3 620 0.675 0/0.917 4
2 3 448/3 439 0.845 1/1.270 4 2 3 446/3 467 0.753 3/0.994 0
3 1 882/ 0.292/ 3 1 882/ 0.269 8/

4 1 634/1 639 0.430 1/0.579 3 4 1 631/1 637 0.409 9/0.427 7
5 1 164/1 164 0.958 1/1.041 4 5 1 164/1 164 1.029 9/0.821 6
6 1 092/1 090 1.591 7/1.624 1 6 1 088/1 091 1.745 1/1.334 0
7 1 032/1 032 1.761 6/1.786 2 7 1 032/1 032 1.8822/1.413 1
8 797/797 0.666 4/0.752 7 8 798/798 0.730 5/0.590 6
9 7781778 0.671/0.770 5 9 7781778 0.714 2/0.583 2
10 694/694 0.486 4/0.564 2 10 694/694 0.505 7/0.438 4
11 618/618 0.471 4/0.532 4 11 618/618 0.490 7/0.438 4
12 522/519 0.975 5/1.025 5 12 520/519 1.040 2/0.808 6
13 470/469 1.403 1/1.445 3 13 470/471 1.5332/1.163 2
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fH, HAHEMHSZ, IR, W B ik
K, W798 cm™. 778 cm 'F1694 em™', MANENE
#1631 em AT REAETEDS IR 424%8) (v=.) o
BEAA Y T2 =R, JEECN3 620 em ™A

3 446 cm™', WL, 2B MOHIEK A VOH
(e ) MVOH (4id ) Madsh; AR
1 164 em™', WOG{EM H %, HEHEC-0H

Biv.—ofkzh, HiE%1 088 ecm " NIy -0
RS AR e Hop, BIERASGYWTR N
fis 76 21 A1 6 3% th g G E WA S R, A
1164 em™, WO A, NEEIEC-0-CAXTFR
MR BB 032 em U NHEEIEC—0—CX) FR A
FiPRsh. }ERMA RIRIAAEZDTWOLME. CCl
45 IRAET98 em ' F1778 em™', CBrf#i 45 BiAE
694 cm™' . CHHI45HIAE6LS em™ . Hiff, P-C{H45
AT REH BAET98 em™, P-CHHZE LA GEFE61S cm™
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WA 694 em™ B IR I CHIT /NS fi iR 3h . JEHL
AL INETE . EWECNTT8 em™ HYSRILIE(E
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2% f iR sh ACOS T S il . MiPOS 7618 em™
IR FRAE RN, FF HAE470 em™ HEXT FRAR
PRSI 1 KRS 5 IR KRS 45 W e
BOim2, N +4 em™, XULWH KR 5HC
BEVE KRS L& B R R Sh ¥ AR TR . o, ok A
T, PEBEN3 620 ~1 631 em™, MOGMH (i KFE
+) /o E CBAREREKRRE + ) FB O KRS+
> BRHBHERRE L, MER B 164 ~470 em™, HUH
AR, X UL B RV K RS - AE D BEL 164 ~ 470 cm™
P e A R 3 B i

mZF2pR, WK EIERANRS, By
3467 em B MR, H21 em™, HALFER
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A R ) A 2 B Y T R B, DT R B AR K AR A
5 BR1 882 em™Ab, LIAMEIESIEIEARMMBL, P
WEAHN)E, HKREERE¥SEMA, FREL.
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KA B EIE OR I | R G W 2 HO5 Ak
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[Fmf, Wal AFIFHT 631 em™ ( BRHERR . Mg
W, IR0 ) 53 620 cm™ (FRIERR ) | 3 446 cm™
(FRFERR) . 1 882 em™ (MikEfi) . 1 164 cm™
(BEFERRE ) . 1 088 em™' ( FRHELHR, WiEm) .
1032 em™ (FERLRR ) S5 Ak i WG ME L A A5 1 ok )
W BB E KR £ 5 KRS A 22000 . AR
HEVE /KRG 14 B RE A9 EL A 5351 24 0.564 . 0.509 .
1.473, 0.449, 0.270. 0.244. /KR - & B
H 1% FAEL 53931 28 0.607 . 0.544 . 1.519, 0.398,
0.235. 0.218. HKF L1 631/3 620, 1 631/
3446, 1 631/1 882 W R TIACHEKAE L, X
Ui B o KRS b i RIS e i Bk 2h LA e,
1631/1 164, 1631/1 088, 1631/1 0328 /N T FH
RBEKRRE L, XU =PRI EL, 53 K e
HRC-0-CHRsh . BRC-OHIEH v —ok3h . &
KA A C-HI iR 3 (v—c-H ) PR3,
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Fig. 3 Spectral spectrum hefore (left ) and after ( right ) removal of organic matter
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Fig. 4 FD spectra of the buried ancient paddy soil (left ) and modern farming paddy soil ( right )
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Infrared Spectral Characteristics of Organic Matter in Ancient Paddy Soils in
Liyang Plain, Hunan, China

LIU Pei ZHOU Weijun" LI Juan  GUO Zichuan TAN Jie FAN Tengfang CHEN Lian CHAO Sheng
( College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China )

Abstract [ Objective] So far little has been reported on accumulation and transformation processes of
soil organic matter in ancient paddy soil which has been buried or covered under paddy conditions as a result
of environmental evolution, geological alteration or natural disasters. The organic matter in ancient paddy

soils that have long been under obturation has already altered in nature and composition. Infrared spectrum is
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an important means that can be used to characterize chemical structure and physical properties of polymers. As
organic matter in the soil absorbs the different wavelength spectra selectively, a large amount of information
about the nature, reaction characteristics and structure of oxygen-containing functional groups can be
extracted from infrared spectrograms for identification. Since the organic matter in the buried ancient paddy
soil is very complex in structure, how to analyze various functional groups in organic matter is a significant
problem that needs to be solved in the present study. [Method] The soil organic matter in the ancient paddy
soil profiles at Sanlonggang of the Liyang Plain, demonstrated clean traits of accumulation and transformation
as affected by cultivation age, environmental condition, and burial depth. So soil samples, were collected
from the ancient paddy soil layers and the modern paddy soil layer of the profiles for infrared spectral analysis
using the potassium bromide pressed disc method, to identify functional groups in the organic matter therein
and characterize structures of the groups separately, in an attempt to provide some theoretical and practical
bases for revealing structural characteristics and evolution processes of the organic matter in the buried
ancient paddy soil. [Result] Results show that the organic matter in the ancient paddy soil has become an
inherent component of the soil under long-term burial and carbonization and hard to get leached, thus leading
to accumulation of the matter relative to the modern paddy soil. The vibrations in the infrared spectrum of
the ancient paddy soil are mainly composed of those of halogen and inorganic compounds, and some others
of functional groups like olefins, aromatics and hydroxyl compounds. The wave at Band 1 882 em™ ( carbon
olefin ) of the infrared spectrum of the ancient paddy soil weakens obviously after organic matter is removed
from the soil and the vibration of functional groups is mainly the stretching vibration of unsaturated C-H. In
the infrared spectrum of the original red soil, the absorbance is lower with the ancient paddy soil than with
the modern paddy soil at the wave band 3 620 ~ 1 631 ¢cm™, but higher with the former than with the latter at
the wave band of 1 631 ~470 cm™', which suggests that the benzene rings are gradually forming with alkenes
gradually aromatized and halogen and inorganic ions bound more intensely. First-ordered reciprocal ( FD
value ) of the infrared spectrum shows that the ancient paddy soil does not vary much from the modern paddy
soil; After organic matter is removed from the ancient paddy soil, peaks in its infrared spectrum are all
weakened, especially FD peaks, which all drop below their respective ones in the infrared spectrum of the
soil without removing organic matter, which demonstrates that the functional groups bound with organic matter
are weakened in the soil after organic matter is removed, and the presence of organic matter can highlight the
infrared spectral features of the structural functional groups of organic matter. [ Conclusion] In the infrared
spectrum of the soil with organic matter removed, the ancient paddy soil is lower than the modern paddy soil
in absorbance at all wave bands, which suggesting that organic matter has a greater influence on functional
groups in the ancient paddy soil.
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