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Three-dimensional fluorescence spectral characteristics of water extractable
organic matter in soda saline-alkaline paddy soil
with different planting years of rice
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Abstract ; [ Objective] To investigate the changing patterns of water extractable organic matter ( WEOM)
in soda saline-alkaline paddy soil in the fields with different planting years of rice, and provide a
theoretical basis for increasing organic carbon fixation in such soil. [ Method] Three-dimensional
fluorescent spectroscopy was performed to study the contents and fluorescence characteristics of WEOM in
soda saline-alkaline paddy soil with 0, 1, 3, 5, 15 and 20 planting years of rice. [ Result] With the
increase of planting age, the content of WEOM in soil first increased and then decreased, reached the

maximum ( 259.29 mg - kg~') after planting rice for three years, and was the lowest (19.29
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mg + kg~') after planting rice for 20 years. The absorbance of WEOM at UV 254 nm increased with

planting age. The shape of the three-dimensional fluorescence spectra of WEOM was different from

fluorescence linear density which increased with planting age. There was a blue shift in the emission

wavelength of the fluorescence peak in region I and region II of paddy soil, and a red shift in region III

and region V. The fluorescence regional integration values were region V > region Il > region IV >

region [[ > region [ . The proportion of humic acid-like substance in WEOM was reduced after planting

rice for 20 years. [ Conclusion] The humic substances, fulvic acid-like substance and unsaturated

aromatic compounds in soda saline-alkaline paddy soil increase with planting age. Three-dimensional

fluorescence technique can be applied to study the structure and composition of WEOM in soil.

Key words: planting age; soda saline-alkaline paddy soil; water extractable organic matter; three-

dimensional florescence spectra
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Tab.1 UV absorbance values of WEOM and SOM contents
in soda saline-alkaline paddy soil with different

planting years of rice

FiEK ‘ w(WEOM)/ w(SOM)/
Lt S TPV PPV
0 0.53F 2.04E 44.63D 13.1D
1 0.84E 1.68D 86.28B 13.45D
3 1.05D 2.78C 259.29A 13.83CD
5 1.32C 3.31B 81.76C 16.36C
15 1.67B 3.34B 19.92E 18.27B
20 2.70A 3.79A 19.29F 21.58A
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Fig.1 Fluorescence spectrogram of WEOM in soda saline-alkaline paddy soil with different planting years of rice
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Tab.2 The excitation/emission wavelengths and fluorescence densities of WEOM in soda saline-alkaline paddy soil with

different planting years of rice

B PG 1 B 11 Do <3| BIEIEIV BIEIEV
FAE K AR o s s e N

! o Do A/ Do A/ Do A/ P Ay P
o R y - 5 - i B Aoy 5 - R

0 230/330 263 225/380 401 245/455 975 250/379 355 250/466 921

1 230/330 52 240/380 364 240/463 1 264 250/380 340 250/465 1234

3 225/330 126 240/380 446 240/450 1185 250/380 393 250/466 1103

5 225/330 105 235/380 456 240/480 1457 250/380 402 250/471 1327

15 225/330 246 230/380 343 235/476 1024 250/380 254 250/506 917

20 225/330 391 225/380 409 235/476 972 250/380 211 250/506 809
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Fig.2 The fluorescence regional integration of WEOM in
soda saline-alkaline paddy soil with different

planting years of rice

©
E 90 .
2 g DAL I
jg 70 = X I

60 |
32 50 B I
= 40 = XV
= 30
% 20 XV
& 10

07 1 3 5 15 20

LB BRAME AE R/ AR

PP T X I IV KRV 5300 28 s R 2
GROARRE AR IR BRI R WA ) T 2 A

B

3 BB HERIBIELH

Fig.3 The percentage of region integral against the total

http://xuebao.scau.edu.cn

3 WS

- HEK PR MU TG A AL A )
LYY H R R R A Bk - 5 R A HLER
R EPE T TEREHL AR 25 R GG IR b & 153 T8
EH . 3 WEOM RJ F R EA 4 st F1) 5 =00 4
SRR S AR TR, R b AR
WEOM J2 ifi #th A= 2% R 4t ik g b 1) 8 22 41 5
SpHP . Christ 252 BFE KB, 135 WEOM 4%
A B 11 1843 R el AN A B, R AR
VIR FE W) il B I AR 43 0 ) A AT L K A
PR, I RE R A i WEOM 4 & &, Bk %
SE PR FE I, WEOM f9 & bt pH. A4 B i 384 00m
BN LB, )2 TR WEOM %48
FHAZ 3 k. 2R a5 B R, K S
A R AR 1= 458 WEOM (14 25 5 RN 25 #4 AN TR, K 300 it
FHENERT X 2 4 3 WEOM (1% 41 8 285 44 7 2=
A8

ARHFFELE A, B R AR BR 1 2B, J5R T SR
TRUKRE - A ALY B 20 B 0G n, H5 g B
2.6% ~64.2% , B PP 20 4FIF LA PLTIL ] T
B RAE 5 T -3 WEOM 19 53 5t 73 50 22 BLSE 1S s 72
BRI R %A, FEFPAE 3 A i 3k 31 o K (H (259. 29
mg - kg™ ), Wi fE Fh ML 20 4E d b, b 19.29
mg - kg™', WEOM 5 B4 LAY Ll 5 WEOM 725
feREFAH R o Bl IR A B A 3, 54T ER B K
e P B BB S 5T AR A AN TR RORUREE 1Y) 5 A I Ak
BV R, 13 WEOM ) 05 & J& 14 ; AS [5] #h
FHAEBR T ER I AL K A% + o WEOM 1) = 4k 55 6 &
TETEAR NG BEAN ], Bl A A7 FR A 38 fn, =2
YT B RN BRI, OO XS A XV 5 548
FRAE KR LA L, IR 4T SR B K R F A 20 4F +
e WEOM 7 X 8 A X 8 V5999 650 3 ok, 1
FLAT DU S BH 10

FEA R FAE AF B A5 4T SR B K F £ b, X3 T
(R B AR A X T (2860 &R 5 i) 9%
JCUE Y & ST e A T EE RS i DX s I A X s V
B KA T ARG, 76 1 FE B e 1 16 A
YR 2 th BB 28 5 Zead B3 o et 43 B, AN TR
FIEFUMERIXIEV > KB > XV > X 1T >
I T, BPZE S 3T R B UK A+ 28 B 3 R > 28
BB > R ERE R = > 2o &R & A R
> R AR E A8, HORR 450 5 BOKE ALY
JRAY b Bl AR AT B A E 4 T S Ak, 3 U A 7K
it WEOM [y 75 2 1 4 B 32 AR Y 5% 1, 76 7K A
FA 20 4RI, JS 5 5 o /K v LA B By



%14

BT, 55 AR AR RO TER R KA 1A A LA = 4EO eI Ak 7 A 49

FE B MG, AN TR] - 4 b 222 DRI A R 2K HLR 2k
Vs PRSI AR Sy 3 OB R N T - 2k
B RS RIS S &, T WEOM J5 b2
JERIN . A BF 5T UE B = 4E e e H R GE A R
WEOM 54 FI4L 531 22 05T o

S 3Lk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

(12]

GHANI A, DEXTER M, PERROTT K W. Hot-water
extractable carbon in soils: A sensitive measurement for
determining impacts of fertilization, grazing and cultivation
[J]. Soil Biol Biochem,2003,35(9) :1231-1243.
AR BT, R, A RE ALt AT PR K
AHAL I H B PEDT T [T ]. ARALAO K754,
2012,43(2) :103-107.

B 4=, 2B, RS TR R KA A LR T AR AR
LS TR DU ZE 23 A G ZR [T ] AL e 5 2R
1% .2010,19(9) :1069-1074.

KA RKTF W SCHE. /N ER R K E A L
WSS S R e [T ], BSR4l
2005,25(10) :1397-1402.

LIM T, ZHAO L P, ZHANG J J. Effect of temperature,
pH and salt on fluorescent quality of water extractable
organic matter in black soil[ J]. J Integr Agr, 2013, 12
(7): 1251-1257.

B HRAL, B, A AR O SO0 5 K A
TREVEA DL AR [T]. A [ A 5@ 4, 2007, 23
(8): 440-443.

fin, B W1, I T, 45, AR AC AR BER L3R
VA LR 2 e S A R A AT ST [T ] 3l
2003,40(5) :724-730.

RG4S, 2R, AR R SR XK RS KR A
BlLak & & S A LBy feny 2 [ J]. T34z ,2007, 38
(6) :1052-1057.

XIWUEE, E5°, BCAE, 55 UREMET T B LA HLRER
R [T]. RO PR R 2227 41z, 2008,27 (3 )
984-990.

Wi, AL SRR, S5 B AL XS KA L T PEA AL
WA T ], 13 ,2009,40(4) :809-814.

SR B, B, A op RS R KA B Ot
FRAE R0y 5[], P22 42,2001 ,56 (4) :409-416.
W, EARLL X 2. KRGS BORARTR K
AL DGR E BTSR[], K AR $r2#4 ,2013,27
(2) :140-144.

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

LY, T, T, AR MR P A AT R B AT
FE[T]. +HEwEHR ,2001, 32(S1) :9297.

SRAE, T, B 2L, S TR T R R A A R A K B R
ORI )R P o [T ). W HE K 27 412, 2014, 32
(1):132-134.

WEISHAAR J, AIKEN G, BERGAMASCHI B, et al.
Evaluation of specific ultraviolet absorbance as an indicator
of the chemical composition and reactivity of dissolved
organic carbon[ J]. Environ Sci Technol, 2003,37(20) .
4702-4708.
HASSOUNA D L, MASSIANI C, DUDAL Y, et al
Changes in water extractable organic matter( WEOC) in a
calcareous soil under field conditions with time and soil
depth[ J]. Geoderma, 2010, 155(1/2) :75-85.
ZHAOM X, ZHOU J B, KALBITZ K. Carbon
mineralization and properties of water-extractable organic
carbon in soil of the south Loess Platrau in China[ J]. Eur
J Soil Biol, 2008 ,44(2) ;158-165.

AR RKE R, % AR T /N3
R AR SAE YA DLk A > A& [ T]. 3
BBl ,2011,32(1) :290-297.

FH L AAINIR , J SR, A5 K I X B0 B SR 1
KA LS B R AR [T ]
A FiE % ,2010,26(11) ;178-181.

B JRIUR: , 52, S5 KIS TEA ML i TS BE ) &
HAEZSHON LT ] PR 74l , 2013, 33(1) : 45-52.
BIEDERBECK W B, HUNT H W, WOODMANSEE R G,
et al. Phoenix, a model of the dynamics of carbon and
nitrogen in grassland soils[ J]. Ecol Bull, 1981, 33 49-
115.

CHRIST M J, DAVID M B. Dynamics of extractable
organic carbon in spodosol forest floors [ J]. Soil Biol
Biochem, 1996, 28(9) . 1171-1179.

PR, AL BB, pH K8 15 B XS IR ROK VA 1
AYIRI DGR LT ] RAER KA,
2010,41(11) :83-86.

AR XU AN [FR L L3 T Kis P LI 7Ot
WARFERTFELT]. BRI, 2011(5) ; 272-273.
U EL, FURLL, ORI A IR X R LK AT
MU =4O PERZ I [T ], K B AR$75 4R ,2014,28
(3) :143-147.

(BERE £ %]

http://xuebao.scau.edu.cn



