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Fig. 1

The content of DOC and percentage of DOC and SOC in different treatments
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Table 1 Average fluorescence spectral index of
soil DOC in different treatments

Ab FR FI BIX HIX
CK 1.4940. 02 0.8940. 20a 0.7240. 16
T1 1.4940. 04 0.97+0. 06a 0.72740.04
T2 1.5040. 06 0.8340. 15ab 0.7640.09
T3 1. 5440.03 0.88+0.17a 0.7640.09
T4 1.5140. 05 0.91%0.17a 0.7540. 06
TS 1.5240.05 0. 6840.03b 0. 83740. 04

FHPO B NI bR 2 DNE FRARERRE (p<
0.05), Ripic#H» NARE. TH

Note: The values are mean - standard deviation; Different lowercase

pEip

represent very significant difference(p<C0. 05); The unmarked

part is not significant, the same below
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Fig. 2 Three dimensional fluorescence components of soil DOC in different treatments
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Note: Peak A: fulvic-acid-like in UV region; Peak T: short wave tryptophan-like (protein-like) ; Peak B: Tyrosine-like (protein-like)
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Table 2 Fluorescence intensity and relative percentage of soil DOC fluorescence components

S B 40 L/

b 3 Cl1 C2 Cl+cC2 HAXTE 5 b/ %

Cl1 C2
CK 1191.21+571. 61 827. 414416. 34ab 2 018. 62+£860. 58 55.79 44. 21
T1 1 129. 284529, 87 1 143.474176. 79a 2 272.75E567. 54 16. 84 53.16
T2 1 253.68+562. 98 794.99+273. 44ab 2 048. 67+£768. 88 57.77 42.23
T3 1269.224418. 39 932. 04+127. 29ab 2 201. 26 £407. 54 56. 24 43.76
T4 1 396. 80+145. 95 1 156.04+418. 43a 2 552. 84£498. 05 55. 87 44.13
T5 1 404. 3714476 697.194209. 51b 2 101. 56 £276. 95 67.19 32. 81

T8 SR ROl P (AR 22 5 /NG AR 22 5 1 3 (p<<0. 05)

Note: The fluorescence component values are mean=standard deviation; Different lowercase represent very significant difference( p<Z0. 05)
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Table 3 Average fluorescence spectral index of

soil DOC under different treatment

poc DX )C/SOC C1 C2
/% CEIBRFD  CEREARD
b B 0. 000 0. 000 0. 000 0. 000
+ R E 0. 000 0. 000 0. 000 0. 000
QPR X +HEVREE 0.000 0. 000 0. 000 0. 000
R-Sq 94.08% 95.41% 99. 68% 99.05%
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Analysis of DOC Component Structure of Black Soil Profile With Straw
Deeply Bried and Based on Fluorescence Spectrum
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Abstract Taking black soil as the research object, the difference in the three-dimensional fluorescence spectrum of soil dissolved
organic carbon (DOC) after returning maize straw to the field at different soil depths (0~2, 3~10, 11~20, 21~30 and 31~40
cm) were analyzed. The change characteristics of humification degree of maize straw return to deep soil were discussed. The
results showed that straw return could increase the content of soil DOC. The characteristics of three-dimensional fluorescence
spectra showed that there were two kinds of fluorescence components of soil DOC. CK ~ T4 treatments were humus like
components (Ex/Em= 250~ 275/455 nm) and tryptophan like components (Ex/Em= 225~ 237/340 ~ 350 nm) . while T5
treatment was humus-like components (250~275/455 nm) and tyrosine like components (Ex/Em =225/304 nm), there were
small authigenic components at a depth of 31 ~40 c¢m, and the humification coefficient was the highest. The fluorescence
intensity of soil DOC component C1 increased with the deepening of straw returning depth. while the C2 component showed a

fluctuating state, and the fluorescence intensity increased first and then decreased. Soil DOC was affected by both endogenous
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and exogenous sources (FI™>1.4, 0. 6<CBIX<C0. 8). showing a state of weak humification (HIX<C1.0), and the FI values of
each treatment were between 1.4 and 1.6, indicating that the main source of DOC in soil was the microbial decomposition of
straw after returning to the field. The FI value of each treatment was slightly higher at a depth of 21 ~30 cm. Correlation
analysis showed that the effects of soil depth, straw return, and their interaction on DOC and its components were very
significant. With the help of indigenous microorganisms in the soil, soil DOC improves and speeds up the transformation of soil
humus. Straw returning can store more carbon, improve the quality of soil available carbon pool, and maintain the balance of soil

organic carbon.

Keywords Straw return; Soil depth; Soil dissolved organic carbon; Three-dimensional fluorescence; PARAFAC analysis
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