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SES of 16 DOM samples extracted from 4 types of soil
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Fig. 4 Synchronous two-dimensional correlation spectra

of 4 types of soil disturbed by soil profile

P 5 RAEAYZ PR AEBE LI S 0 e OB, 5
A e d0 OGS AL, BB gER, &
LW Rt = A28 0 (G f 4k BJ7) » 2T 290/337, 321/
337 I 337/370 4b . HRHE — 4k AH ¢ B 1 A AT LU, A5 B I B
AL 2 370 nm—>337 nm—>290 nm, KW FiE 3 KR
PR B B AR AL PG 2R A W AR AR T B R — A AR
W~ ERR; YM 1508 O & R WA 3 5 LI
(274/350 F1 350/420) Fl P A~ 1 55 3¢ X W (318/350 FI 420/
470>, PWBAS 4Kk 318 nm—350 nm—>420 nm—>274 nm, i B]
WA P Wy P, R R R W ORR A A
% LD R PUAS 5 35 38 i (270/337, 305/325, 337/426,
426/392), BN 270 nm—>392 nm—>426 nm—305 nm
—337 nm, FrLL LD &8 o4 4348 A6 IR 7 R B 2 R — & HLIR
AR AR~ W AE AR W . GD 525 A 3¢ % %
FAXT S 2%, FRBUH SR 55 AN R 58 e FL A, 43 B T 262/275,
275/309, 275/355, 334/410 1 402/455, & Bt 25 1k W 5

References

410 nm—>355 nm—>334 nm—>309 nm—>275 nm., X 5% Y4
S AN T S R > T R e AR R ) > B R

LW 3 e YM @i}
300 y 3 300
E 350 - E 350
= 7 = ‘
en o0
£ 400 . 5 400 ﬂ
i 2
% 450 £ 450
z 2
500 500

T T T y T
500 450 400 350 300
Wavelelength/nm

T T T T T
500 450 400 350 300
Wavelelength/nm

Wavelelength/nm

T T T T T
500 450 400 350 300
Wavelelength/nm

500 450 400 350 300
Wavelelength/nm

5 MTEAEAIME 4 M IEHRS ZHBXHRER

Fig. 5 Asynchronous two-dimensional correlation spectra

of 4 types of soil disturbed by soil profile

34 1

PUFP AL Y SDOM F 25 A B . AR . AR
WYL R R R R R S 5 RP Y44y . R A0 K K He
SDOM %5658 FE R T Mt 1 =25 SDOM [ 28 3 B, I b
SDOM %% Y6 3% J3F Wil 25 - J22 4% 5 (0 48 DKt 1 K v 386 b = o A
Bk SDOM (1 5 i & il 5 4 H 1% B8 () 18 i ek /b . R B R
MoK peid AR A R AR AR O 3 i A+ 2 DB R E A
. 35 SDOM iy (8 SR 5 i A AR g 7= ) 2 IE A G,
EL5E G 43 (¥ A8 A 3R B2 IBUY Oy ) HLRR A A = ) —
2R Fok SDOM i LR S5 H AR R IEA . Bk
AR A e, U B R . R R K R ARt
SDOM ) il S R & HLER AW SRR St IR A OG . AL /3 A8 1k
P Ay T R — LR — W) R — R — s R
Py JRHL SDOM iy 7 HER 55 0 O8R5 TEAH G, 1T 55 1% IR
SO, SRR, KR T . AR
W R R

[1] LeeM H, Osburn C L, Shin K H, et al. Water Research. 2018, 147 164.

[2] LiuC, LiZW, Berhe A A, et al. Geoderma, 2019, 334 37.

[ 3] Poirier V, Roumet C, Munson A D. Soil Biology & Biochemistry, 2018, 120 246.

[ 4] Jovanovic U D, Markovic M M, Cupac S B, et al. Journal of Plant Nutrition and Soil Science, 2013, 176(5); 674,

[ 5] Landry C, Tremblay L. Environmental Science &. Technology, 2012, 46(3); 1700.

[6] LIiWT, XuZX, Li AM, et al. Water Research, 2013, 47(3) . 1246.

[7] WeiZM, Zhao X Y, Zhu C W, et al. Chemosphere, 2014, 95; 261.

[8] YuHB, Song Y H, Tu X, et al. Bioresource Technology. 2013, 144. 595.

[ 9] LI Shuai-dong, JIANG Quan-liang, LI Ye, et al(ZEI %4, R R, 8 M, %), Spectroscopy and Spectral Analysis (i 2% 563 45



52 M e 2% 5 501 4 b 493

). 2017, 37(5) . 1448.

[10] Guo X, Yuan D, Jiang J, et al. Chim. Acta A, 2013, 104 280.

[11] Yu H, Song Y, Pan H, et al. Environmental Monitoring and Assessment, 2016, 188(10): 579.

[12] Lasch P, Noda I. Aual. Chem. , 2017, 89(a): 5008.

[13] Liu X, Zhou F, Hu G Q, et al. Geoderma, 2019, 333 35.

[14] ZHANG Hong-wei, HU Guang-lu, LIU Gui-min, et al (3¢ 224, &7 5% ., XK, 4%). Chinese Journal of Soil Science( 4 4 3H %) ,
2016, 47(6): 1325.

The Composition and Structure of Dissolved Organic Matter in Saline Soil
Were Studied by Synchronous Fluorescence Spectroscopy Combined with
Principal Components and Two-Dimensional Correlation

CHEN Ying-ying" *, ZHENG Zhao-pei'” , YANG Fang®, BAI Yang®, YU Hui-bin®
1. College of Geography and Environment, Shandong Normal University, Ji’nan 250014, China
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Abstract In order to solve the research limitations caused by overlapping fluorescence peaks of synchronous fluorescence
spectroscopy, the overlapping peaks were analyzed by using synchronous fluorescence technology in combination with
two-dimensional correlation and principal components and other methods to study the composition and structural characteristics
of soil dissolved organic matter (SDOM). The typical and common reeds, poplar, corn, melon four planted soils in hetao irriga-
tion area were selected as the research objects, and soil samples from the four sample points were collected, a total of 16 soil
samples were collected under four layers of vegetation, namely 0~20, 20~40, 40~60 and 60~80 cm. Dissolved organic matter
was extracted and Synchronous fluorescence spectroscopy (SES) was detected. SFS showed that melon and corn SDOM fluores-
cence intensity was greater than the woodlands and reed, melon SDOM fluorescence intensity increased with the increase of soil
depth, while for the other three plantings SDOM fluorescence intensity decreased with the increase of soil depth, indicating that
for the melon soil,in the process of watering soil layer gave priority to eluviation, and other soil layers gave priority to filtration.
Principal component analysis (PCA) was used to identify five fluorescence components, including tyrosine, tryptophan, microbi-
al metabolites, fulvic acid and humic acid. Based on two-dimensional correlation spectrum analysis, tryptophan in reed soil was
positively correlated with the change trend of microbial metabolites. The change order of spectral bands was 370 nm—337 nm—
290 nm, indicating that the change order of components was fulvic acid—microbial metabolites—>tryptophan. There was a posi-
tive correlation between fulvic acid and humic acid in maize soil, and the change order of the band was 318 nm—350 nm—>420 nm
—>274 nm, indicating that the change order of components was microbial metabolites—fulvic acid—humic acid—>tyrosine. There
was a positive correlation between tyrosine, fulvic acid and humic acid in woodland soil, and the change order of band was 270
nm—>392 nm—>426 nm—>305 nm—>337 nm, indicating that the change order of components was tyrosine fulvic acid—humic acid
—tryptophan—>microbial metabolites. There was a positive correlation between humic acid and humic acid, but a negative corre-
lation between humic acid and tyrosine in the soil of melons, and the change order of band was 410 nm—355 nm—>334 nm—>309
nm—275 nm, indicating that the change order of components was humic acid—fulvic acid—>microbial metabolite—tryptophan—
tyrosine, Therefore, it is very effective to analyze the fluorescence spectral characteristicsof SDOM and identification of fluores-
cence componentby using SFS combined with PCA and two-dimensional correlation spectroscopy. and to reveal the spatial varia-

tion law of fluorescence components.
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