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W OE: WIRSUARIZEA L BT A DU (DOM) & RAIZS A 25 50, 1B+ | W AN2rE 3 Fh - HEFRZE H 50 ~ 20 cm)
WFoext4e, $EBSL R DOM, NAPSEAM-TTIGRE . S B HA, /07 3k DOM MU AGIERHE . 45RE/R: 3 FORH
57 + B TR ML (DOC) B it S5 - HEA ML (SOC) Y ELIE(SOC/DOC) K/INA7 : 4T HE>HA >3+ (P<0.05) 5 Aosa H /N J 2R
> +>21E, {H SUVAs [ER/N N #4>B 4 >218E(P<0.05), £+ DOM 5 FURERE, HIFEIESEHY RS RIET
X+ DOM, £14 DOM M35 A PEE5 o & A5 B A AR S IE TR A + DOM;  Z5 A S i I A Ak 1 B (HIX ) N2
MR (Fer)HIV/INN 05> 4> 4 (P<0.05), UEHILIHE DOM BB FEALFERE A n d T~ 2B 5L A1 & He ) - 1R - DOM 555 7%
HAREEFDR/ING L8> > +(P<0.05), FHLIHE DOM LLiF] +FI2E 1 DOM &4 L2 M Wikl sy ; FObRP g ER,
B4 DOM LIS FRAEA D 42, 214 DOM DR BTRZSELRA N 3 fE HHA U & & . iR B A L0 WA 2ER R
BT, H3ext DOM W FHRE I ARTF, (3 DOM (R L it A7 4 i 2 25 5+

FEEE. L WEHAHLER(DOM); SEAh-nl WOGRE; TGS
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Spectral Characteristics and Structural Differences of DOM in Black Soil, Fluvo-Aquic Soil

and Red Soil

MIAO Chuanghe'?, LU Yizhong'*"

(1 College of Land Science and Technology, China Agriculture University, Beijing 100193, China; 2 Key Laboratory of Arable
Land Conservation(North China), Ministry of Agriculture, Beijing 100193, China)

Abstract: To explore the spectral characteristics and structural differences of dissolved organic matter (DOM) in different types
of soil, DOM were extracted from the topsoils (0—20 cm) of black soil, fluvo-aquic soil and red soil, and then DOM spectral
characteristics were analyzed by UV-visible and fluorescence spectra. The results showed that dissolved organic carbon (DOC)
content and its ratio with soil organic carbon (SOC/DOC) were in order of red soil > black soil > fluvo-aquic soil (P<0.05), Ass,
value was in order of black soil > fluvo-aquic soil > red soil, while SUVA,s4 value was in order of fluvo-aquic soil > black soil >
red soil (P<0.05), suggesting that DOM of fluvo-aquic soil had the highest aromatization degree but lower aromatic content than
those of black soil, while DOM of red soil had the lowest aromatic content and aromatization degree. The fluorescence emission
spectral humification index (HIX.,) and fluorescence efficiency (F.g) were in order of red soil > black soil > fluvo-aquic soil
(P<0.05), demonstrating that DOM humification degree and m-electron conjugate group contents were higher in red soil than
those of fluvo-aquic soil and black soil. The fluorescence index (FI) was in order of red soil > fluvo-aquic soil>black soil
(P<0.05), showing that DOM of red soil contained more microbial components than those of fluvo-aquic soil and black soil.
Fluorescence synchronous spectra showed that DOM of fluvo-aquic soil and black soil mainly contained protein-like groups and
DOM of red soil mainly contained lignin-like groups. The extraction ratios of DOM were significantly different among the three
kinds of soils due to their different potential DOM adsorption capacities which were derived from the differences in the contents
of SOM and clays and clay mineral types.

Key words: Soil; DOM; Ultraviolet-visible spectrum; Fluorescence spectroscopy
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AIEPEA HLT(DOM, dissolved organic matter)
SRS, e 0.45 pm BRI A LA TR
B, S/ TG PR . KA YRR F
RS . B . ZHEN. 11 DOM iy %
SKIRA Y RTEY) . T T BN AR
DOM 1 + 56 AL h 50l BRI AL 7, gk
b MR U RNV, IS5 T L3 HL
FRIEFEAL . W BRI B A Bh 45— R AR
YykbaR Al FE X T ISR R PR AR I
ABREREIFREMD. DOM BA4 FEHA L
JRE 22 AW RHA o, T S I R B L T MR s
AN . BKAEF . SRR AT P S TR iR 45 X
5+ s A B, e —E AR R
FOFRIC, DO A PR A . 3SR A AR
BN SR ESE TR AR A EEENE
B, 2 T DOM Sl B R L,
A+ DOM A —HAZEM, HF 20 et 70 4
A, Hemil 20 th2e 80 4RI, BEE ARG
W 22 0, H DOM A Z#isHEAA]
MEC, 3 DOM t THA G R I, it
P rp 2 F RO H A M, SRIME SR A4 i ik
MELLA R E DOM RIZEFIRRAETT, 2 4h—n] I i
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JEREH AR T LIRS A ALY R B KA sk s B,
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T, SRA-AT WSR2 G AR X 8 4
B XA [RIAE 4% T 358 DOM f149 25 B AN 235 by LA AR B £14
FAFRR B R R 5T 3 B4 P 7 e — - HES R s A
PR T 13 DOM M50 ADGISRHE T, XA
+1& DOM 5 FNES FRFAIE 22 53 I 5T LA L
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RIS T R AR SRS IR 1 iR, RA
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Table I Information of sampling sites and soil samples

Rt S5t fir

UBERHAE

BB BT B L) TEM A AH

Bt WAEURE3°2IN, 124°06'E, AR S°C, AFEBRERTEE 578 mm,
Ji A A 2 R K 3 K 1

R 129 m)

i/ WAL E (36°52'N, 115°01'E,  4F- P00 13.1°C AR RER 556 mm, 8 LAY, B Lo ¥k
I TR 2 2 U i 7 2 KU A X

WK 37 m)

213 TTPY TR (28°01'N, 115°34'E, 4EXHR 17.8 'C, FXRFHE 1785 mm, fEHAZEKLY,
@ 0 B 2 XA T 10 7 A

AR 50 m)

AR L VIR, BT S5/
VIR S

INFE-F K
PRSI ¥

Mk,
Lo yAmea ., Kabk

1.2 MEmMHESAHZ*

3 G R A DDS-11A HL SALI 5 (K
Fiit bk 1:5), pH ffi & # PHS-3D # pH 11l
FE, A HLIR(SOC) R F 3 55 R B Ah hn #4i I 52
BILAHZE R FH A 3 ) o 498 1 R A B A Pk
w2 i .

11 DOM RHPKIZ$EE, HL5.00g 14T 100 ml

BEET, INAZEF/K 50 mI(E/KFEL 1 :10),
TR IRIRZHL EIR 120 min(25°C, 200 r/min)
J& .4 000 r/min B5.0> 10 min, FIEWT 0.45 pm JEME,
TER A LRI DOM!" . 42HLY DOM FEfL R
TE 4°CUKART, 3 d Z BT 5 40—1] OGS I et
T3 Hr. KM Eelementar Vario TOC A LR/ HT A
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Table 2 Basic physiochemical properties of tested soils

TR HL R pH AL ML (2/kg)
(wS/em) (g/kg) >0.2 mm BlfS  0.2~0.02mm 408 0.02~0.002 mm FHK <0002 mm Fk
Bt 187 7.59 34.89 11 239 385 365
W+ 522 8.23 4.55 70 820 5 105
214 155 431 20.33 9 231 365 395

fii H 2% b — W1 UL 43 5% % BE 31 JINGHUA UV-
1800PC) {7 #: ity S8 AT WG REAR o 38 2 i)
FRMEAE K 254 nm ARG BE(E (SUVALs) KT T
BHIGEMRE, HHEAR: SUVAs=(Asss/cpoc)*
100 (1,

PG ] HORIBA  FluoroMax®-4 ¥ %5 ik
ATINE , PR AR SR 8E TE BEER R 10 nm, 4
HEE 1200 nm/min, MK 254 nm, ZOGRGDE
TEE K TEFE 300 ~ 480 nm, ¢GIRIAE S K
250 ~ 500 nm. KGR FEIE 435 ~ 480nm XI5
300 ~ 345nm X 355 14 06 1B AR Ry 2 0 S
PR (HIX o) o ZEIERIE TGN 460 nm 5
345 nm AbSE IR A HUAE 2O R 6 E 8 s Ak 1S
BHIX ) R (Fer) HH D7 I RE RSO
T A e R P (Fna) S5 3L SUVALs, B HLAH,
¥ A, DO E AT 2 mol/L AR
FEA TR pH ik 20214
1.3 HERESHHF

JH Excel 2019 #EATISE R SRS HIE,
H Origin 2018 #ATEIERIME. K SPSS 18.0 it
TR R Ty 2240 M T 04T 3 18 DOM S0 ot
S22 T 0T, H LSD L HHRA A 3k
TR BEERE, BEEKFEEN P<0.05,

2 GRS

2.1 Z=#tiEd SOC #1 DOC RIS 4H1E

14 DOM &3l % R A DOC & kEmn, H
F° 3 als, 3 e SOC SEARMLIEREIN 2.64 ~
20.24 g/kg, AN[FEIZEAL A HERIAELE 2% 25 57 (P<0.05).
+ 34 DOC F 5 SOC & A b I —2, ¥
A ST

SOC/DOC {H AT LA/~ 14 DOM A HEE HL 1]
AWFFEH, SOC/DOC B K /NNy &1 3> + >3 +
(P<0.05), 213 SOC/DOC {H M 145.58, R+ Fw+
# SOC/DOC {H A 119.33 . 82.39, UiH#H - DOM (1
PEEU L) 5 T PR - LT AT PR A A B S B

30 g/kg, fH SOC/DOC {HZEI W& m THB+(F 3), X

FEUH + MR 252 05 1 3 DOM AYFRER L 1), T B

SRS A 2R ALY, HAATE 2R A

%t DOM W Bt 5 g o s am ') ekl LAV, 43

A R i W 52 e 3 v DOM A HR L 31
*3 =SMTIEMAIRSEFEDHHE

Table 3 Contents of soil organic matter and its components

T e SOC(g/lkg)  DOC(mg/kg) SOC/DOC
E1 2024+ 1.46a 169.61+2.46a 11933 +17.76a
w1 264+0.14¢c 32.04+1.82c 8239+1.65c¢c
214 11.79+0.44b 82.22+321b 14558+534b

Ve FPEOR T « bR, MSIRRFNG R
ANEZER + A 2% 5 AE P<0.05 KFRZE; FHE.
22 =FtEEd DOM BFITIFAE
AN[FZEA e DOM )5 F i K/NATA], 4

A HIRAFFE 22 5% . SRAM-AT OGS A g AR
SRR DR ZS AR R B F B, Horp, Agsy (V]
PLRAE DOM (05 FALFRIE , Assy (HBRR, 5 A ME4s
¥y & b= U7, B4/E6 {1 0] LA AE 1 5l 5 14 S 7
fLFREE, E4/E6 [ULIHBK, JEFE LR AL, SUVA,s,
{H A RAE DOM J5 F ikt (bR, HAEBOK, 57tk
MR R, RS, AR 4), 4
BRI Agsa. SUVA,s, AR, iXFRPILLEE DOM HhJy
A PESSF P 5T P T T A AR FE ) L R - I 1
DOM fiX, X A RESE R ML & A 2 A e,
ot 5 e P K R P W B g LB g s,
 DOM ¥ ik 75 A PELS H P i & i

*x 4 Z=H#tIE DOM 89 E4/E6 {EFNLE IMFER LA

Table 4 Values of E4/E6 and UV absorbances of DOM in three
tested soils

e Ajsq(cm) E4/E6 SUVA,s4(L/(mg-m)
o 239+0.79a 2.47+0.06a 14.02+1.63 b
W 0.84+0.36b 229+057b 2625+2.17a
EAR: 0.08+0.05¢ 1.85+0.67c 0.98+0.13 ¢

AL, pH L2520 DOM w35 F 45k Wy Ik &
BHIREZ—, ARUF5EH 3 F 3 pH K/ M+
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> >ATHE, SUVA s (HR/INK ‘Z—?@ﬁi>i>élﬁ€?(%§
4), pH B, 14 DOM 5P (AR B w n )
Pk, AR, R B e
PR SUVA,s (B 5 pH 2 0 FIEAHDC . XK 1
I pH M, HIEPURIXT DOM 35 Ak ke AL BE AR
) 0 o P R o 3 s, B - SR R %) 5 AR M A A R
FEAR ) J5T T 25 ) i e 3 A DOM I
DECFEB(FI) T LLRAE DOM BRI, — AN,
FE YRR DA = IR 2 il FLO{E 5
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RE; FINT 1.4~1.9 B, FoRBEAMYIE A
YA MR A ; FI>1.9 1), DOM PAfE R
IR E, AR, 2088 FI(EN 1.70(F
5), v F 1.4~1.9, F£WPLHE DOM BEAHYIFEHLA
EE =R ;. B 1 DOM 1 FI {E#4/)N
T 143 5), UiWE L FE - DOM FZ AEYIE,
TAE IR STHRE /N
k5 Z=#htiE DOM BRI HIESE

Table 5 Fluorescence parameters of DOM in three tested soils
e FI
2146 1.70+£0232249+021a 1.20+0.04b 43.66+1.53a

HIXcm I—H)(syn Fcff

Wt 1.26+0.02¢c 1.70+£0.04 ¢ 0.79+0.08 ¢ 5.55+20.35¢
BT 1.13£0.06d 1.84£0.12b 1.36+0.18a 16.88+6.53 b

IEAh, B R GRS R A A8 5L (HIX em )
ATLUAKEZRAE DOM (R FEAGRREE , & HIXen fHAE
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JFE LGSR R 1+ DOM Ry . 3X AT fE 2 K Dy 2158 fir b
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855 o= 349 ~ 381 nm, (RFETEMENG W 3L A 5
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X UE I S A ) - A9 DOM 20 3 LA 2425 1 o 35 A 1)
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1 5 35 AT 40 S5 5 i o o 1 S g B R 2122
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Fig. 1 Spectra of fluorescence emission(A) and synchronous(B) fluorescence of DOM in three tested soils
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