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Spectroscopy and Spectral Analysis
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Table 1 Peanut biomass and basic properties of rhizosphere soils

# A/ H AN/ AP/ AK/ TN/ TP/ TK/ OM/ DOC/ MBC/

- (ge B 1 P (mgekg™") (mgekg ") (mgekg ') (gekg ! (gekg™ 1) (gekg™ 1) (gekg™")  (mgekg™!) (mgekg™ 1)
RRH 107.44£10.07  5.93£0.14  91.49£7.34  98.78+18.14 256.41+34.38 0.85+0.08 0.7740.09  10.18+1.45 15.25+2.08  22.3843.13 114.86414.51
A 159.67+11.98 5.760.14  73.9546.25 129.07+23.4 196.76433.47 0.83+0.12 0.9040.15 9.79£2.03  14.34+1.95 23.82£3.51 107.44+14.14
P value 0. 004 0.41 0.09 0.32 0.23 0.91 0.48 0.88 0.75 0.76 0.72

W BT A AR (=900 TN: SR TP: BB TK: B85 AN B80G AP: B Ak A3 OM: AL DOC: T4 LBk MBC. B9 B (TR
Note; Use the (mean= standard error) in the table (n=9). TN Total nitrogen; TP; Total phosphorus; TK; Total potassium; AN; Available nitrogen; AP; Available phosphorus; Ak: Available

potassium; OM: Organic matter; DOC; Soluble organic carbon; MBC: Microbial biomass carbon. (The same below)
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DOM A 53 5 & E ) PARAFAC R B H R ISIEA R : ZME A (A); HMEH (B)

(A): PARAFAC BRI PG4 () C1RMAEER, (b): C2 KE IR, (o C3 BMAWBME, (D). C4ARJEMER, (o). C5 KB

(B): H 0 %] B Y 2047 B0 45 R, ZE 0

197 K 3

W WA AT A0 RGP AT B ORI @ BRI LB R S, REMERERLER

Fig. 1 Output of DOM components fluorescent signatures from PARAFAC model and

validation results of the components: Left (A); Right (B)

The A shows the five fluorescence components, including (a): C1 tryptophan-like, (b): C2 fulvic-like, (¢): C3 microbial-humic-like, (d): C4

humic-like, (e): C5 tyrosine * like, outputted from PARAFAC model. The B shows the split-half verification results corresponding to the com-

ponents; excitation (left) and emission (right) loading spectra were estimated from two random halves of data set (Splitl-blue line and Split2-or-

ange line) , and the complete data set (black line)
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e Cl RMOARR, C2 KXEEM, C3 KA EE, C4 AR, C5 JMk &R Mcknight 45 45; BIX A48 % HIX &8 1L 45 4L
Fig. 2 Differences in fluorescence properties between groups

Note: C1 tryptophan-like, C2 fulvic-like, C3 microbial-humic-like, C4 humic-like, C5 tyrosine-like

Mcknight, BIX biological origin index; HIX humification index
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Fig. 3 Principal coordinate axis analysis

of fluorescent property
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Fig. 4 Correlations between fluorescent property of

DOM with peanut biomass and soil properties
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Fig. 5 Variation partitioning analysis

on the composition of DOM
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Using Three-Dimensional Excitation-Emission Matrix to Study the
Compositions of Dissolved Organic Matter in the Rhizosphere Soil
of Continuous Cropping Peanuts With Different Health States
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Abstract The soil-borne disease of continuous cropping peanut is serious, but the internal relationship between the occurrence of
soil-borne disease and soil factors, especially the dissolved organic matter (DOM) composition of rhizosphere soil, is still
unclear. In order to explore the effect of peanut diseases on the rhizosphere soil DOM composition, the rhizosphere soils of
healthy and diseased peanut plants were collected from multiple locations in Yu Jiang county. Three-dimensional excitation-
emission matrix (3DEEM) and parallel factor method (PARAFAC) were used to analyze the variations of DOM compositions
among rhizosphere soils of diseased and healthy peanut plants. Results showed no significant difference in the basic properties of
rhizosphere soil between healthy peanut and diseased peanut. Five DOM components, including tryptophan-like (C1), fulvic-like
(C2), microbial-humic-like (C3), humic-like (C4) and tyrosine-like (C5) were identified, and the variations of DOM

fluorescence component composition in the rhizosphere soil between healthy peanut and diseased peanut were significantly
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different. The tryptophan-like (C1) in the rhizosphere soil of healthy plants accounted for 53.79% ., which was significantly
higher than 25. 72% in diseased plants, while the opposite trend appeared in other components; The BIX and HIX of DOM in the
rhizosphere soil of healthy peanut were (0. 9574 0.03) and (1.87 £ 0. 25), respectively, which were significantly higher than
(0.82+0.02) and (0.98+0.09) of diseased peanut. Higher BIX and HIX values could be an intrinsic signature to rhizosphere
environment keeping healthy. The Principal Co-ordinates Analysis showed that the healthy group and the diseased group could be
effectively differentiated by the fluorescence components characterized with the application of 3SDEEM-PARAFAC. A significant
correlation was found between peanut biomass and each component of DOM by Correlation Analysis. Furthermore, peanut
biomass showed a significantly positive correlation with BIX and HIX. while the Mcknight index was only closely related to some
soil properties. The Variance Partitioning Analysis showed that the explanation rate of peanut biomass to the variation of DOM
composition was up to 40%. However, Soil properties could not significantly explain the variation of DOM composition,
indicating that peanut growth status is an important factor affecting the DOM composition of rhizosphere soil. In summary, there
is a correlation between peanut health and DOM composition with fluorescence characteristics of rhizosphere soil, which can
provide a theoretical reference to understand the pathogenesis of peanut soil-borne diseases and guide the establishment of

relevant scientific control schemes.

Keywords  Continuous cropping peanuts; Health status; Rhizosphere soil; Dissolved organic matter; Three-dimensional

excitation-emission matrices; Parallel factor analysis
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