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Table 1 Basic physiochenmical properties of corn straw and cow dung
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Table 2 Fluorescence spectrum indices of DOM A LA 1,
hb # PG H FI H 4 45 % BIX Ji& 7E A48 8% HIX
T1 1.87140.011 0. 86240. 008 0. 60840. 005D R3 AEIEH DOM % ¢ 4H 57 45 {E
Tz 1.808+0.089 0.856=0. 004 0.656=+0. 005C Table 3 Characteristics of DOM fluoresceoce
T3 1.926+ 0.010 0. 84840. 006 0.97540. 006 A components in different treatments
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2.2 DOM % 28 5T 45 1iE C3 e 250~275/455, 340~370/455 F
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Fig. 1 Three dimensional fluorescence components of DOM in different treatments
Peak A: fulvic acid in UV region; Peak C: fulvic acid in visible region; Peak T: short wave tryptophan (proteinoid) ;
Peak T1: long wave tryptophan; Peak F: humicacid; Peak B: tyrosine (proteinoid)
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Fig. 2 Fluorescence intensity and relative percentage of DOM components in different treatments
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Note: * * represent very significant correlation (p<C0.01).
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Fluorescence Spectroscopy Characteristics of Dissolved Organic Matter
Analysis of Straw-Cow Dung Fermentation in Different Proportion

LI Yan'?, WEI Dan" ** , WANG Wei’, JIN Liang®, DING Jian-li*, CAI Shan-shan', HU Yu', BAI Yang'

1. College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China

2. Institute of Plant Nutrition and Resources, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China

3. Institute of Soil, Fertilizer and Environmental Resources, Heilongjiang Academy of Agricultural Sciences, Harbin 150086,
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Abstract Dissolved organic matter (DOM) plays an important role in transforming organic matter into inorganic matter in the
natural ecosystem. DOM can provide nutrition and energy for microorganisms and has an important role in indicating the transfer
and transformation of humus. Cow dung can improve the humification efficiency of corn straw, which makes better use of
agricultural waste. In order to study the characteristics of DOM in the fermentation process of corn straw-cow dung, which were
treated with 2 ¢+ 8 (T1), 46 (T2), 6 : 4 (T3) and 8 : 2 (T4), we adopted three dimensional fluorescence spectrum - parallel
factor analysis method to analyze the fluorescence components of DOM in the fermentation substrate. Fluorescence index (FI)
and biological index (BIX) were used to analyze the source of DOM; humification index ( HIX) was used to characterize the
humification degree of fermentation, and the correlation among the maximum fluorescence intensity of DOM components was
analyzed. The results showed that the sources of DOM were influenced by both autochthonous and allochthonous sources (FI™>
1.4, 0. 8<CBIX<(1.0), and the T3 had strong autochthonous characteristics. On the 40th day, the humification degree of the
four treatments was still weak (HIX<C1.5), and the humification degree of T3 was relatively high. During the fermentation,
DOM contained three fluorescence components: fulvic-like acid [UV fulvic-like acid (230~ 275 nm/415~455 nm) and visible
fulvic-like acid (300~360/415, 455 nm) ], humic-like acid (250~ 275, 340~ 370/455 nm) and protein-like [ tryptophan-like
(225, 275/330~ 345 nm) and tyrosine-like (220/303 nm)]. The fluorescence intensity and relative percentage of the three
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fluorescence components of DOM in the four treatments showed the same trend: fulvic-like acid and humic-like acid increased,
and protein-like decreased; the total fluorescence intensity increased first and then decreased with the fermentation time, and
finally tended to be stable; the maximum total fluorescence intensity appeared at the 15th day of the fermentation process, and
the T3 humic-like acid has the highest fluorescence intensity and relative percentage among them. With the increase of straw
proportion, the relative percentage of fluorescence components was protein-like>>fulvic-like acid>>humic-like acid. There was a
significant positive correlation between fulvic-like acid and humic-like acid. Based on these, according to the DOM fluorescence
spectroscopy characteristics, to improve the utilization rate of straw in the fermentation process, the ratio of straw and cow dung

is 6 : 4, which can be used as the reference value of actual composting.
Keywords Dissolved organic matter; Three-dimensional fluorescence spectroscopy; Straw; Cow dung
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