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Affected by Application of Organic Materials

CHEN Xiaodong, WU Jinggui', LI Jianming, FAN Wei, LI Xiaohang, ZHU Wenyue

(College of Resources and Environmental Sciences, Jilin Agricultural University, Changchun 130118, China)

Abstract: [ Objective ] This study aimed at exploration of effects of application of organic materials on composition of humic
acid functional groups in primary saline-alkali soils. [ Method ] A field experiment was carried out in a field of original
saline-alkali soil in Da’an City, Jilin Province. The experiment was designed to have CK and four treatments, that is, CK (control
without application of any organic material), Treatment KL (application of granular straw), Treatment JG (application of normal

corn stalk), Treatment MC (application of forage grass), and Treatment YF (application of sheep manure). Humic acids extracted
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from the soil of each treatment were analyzed with a fourier transform infrared spectroscopy (FTIR) and the principal component
analysis technique and infrared spectra obtained were characterized relative to treatment. [ Result] Results show that the
treatments increased the relative content of fatty carbon and aromatic carbon in soil humic acid, but reduced the content of
carboxyl carbon as compared with CK. With the exception of KL, all the treatments increased the relative content of amino
compounds in soil humic acid. In addition, all the treatments increased the ratios of aliphatic carbon/carboxyl carbon and aliphatic
carbon/aromatic carbon in soil humic acid, which indicates that the application of organic materials reduces the structural
condensation degree and oxidation degree of soil humic acid, while enhancing aromaticity. The structure of humic acid also
tended to be aliphatic, simple, and young. Comparison between KL and JG shows that KL was higher than JG in relative content
of aliphatic carbon in humic acid, but lower in relative content of carboxy-carbon and aromatic carbon in humic acid. Furthermore,
JG increased the relative content of amino compounds in soil humic acid, while KL slightly reduced it. Judging from the ratio of
Lo2o/I1720 and Doy/l1630  in humic acid, KL treatment is more conducive to formation of humic acid, younger, simpler and more
aliphatic in structure in the soil. The principal component analysis indicates that the applied organic materials are one of the main
sources of aliphatic carbon, aromatic carbon and amino compounds in soil, which provides a basis for exploring sources of humic
acid functional groups. Via FTIR infrared spectroscopy, it was found that soil humic acid functional groups varied in composition
with treatment or type of the organic material applied. This provided a theoretical basis for studying mechanism of the application
of organic materials affecting humic acid properties in the soil. [ Conclusion ] In summary, the applied organic materials are one of
the major sources of aliphatic carbon, aromatic carbon and amino compounds in the soil. As affected by the application, humic
acid in the soil was lowered in structural condensation degree, oxidation degree and aromoticity, while enhanced in aliphaticity.
Consequently the humic acid tended to be aliphatic, simple, and youngin structure. The effects on composition of humic acid in
the soil varied with treatment or type of the organic material applied. As such, granulated straw is more conducive to the
formation of humic acid, younger, simpler and more aliphatic in structure in the soil.

Key words: Organic material types; Organic material forms; Soil humic acid, Infrared spectrum; Principal component

analysis (PCA)
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Table 1 Basic properties of organic materials

FAHLYIEL Organic  AAHLET Soil organic 4% Total nitrogen/ 4 Total 24f Total potassium /  /INX it i £ Usage
materials matter/ ( g-kg ") (gkg!) phosphorus/ ( gkg ') (gkg!) amount of per plot/kg
JG 493.4+2.2 8.33+0.07 1.12+0.02 12.34+0.12 22
KL 493.4+2.2 8.33+0.07 1.12+0.04 12.34+0.12 22
MC 422.4+1.2 9.01+0.11 1.17+0.02 12.66+0.05 30
YF 506.2+2.0 9.82+0.12 3.6+0.06 8.32+0.04 15

TE: JG, IEHFARFETAM: KL, BRATAH: MC, BEALR; YF, FIAM; ROBUEA-FHMHELARMER . TR Note:

JG, application of normal corn stalk; KL, application of granular straw; MC, application of forage grass; YF, application of sheep

manure;Values are mean + standard deviation. The same below.
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Fig. 1 Effect of application of organic material on infrared
spectrum of humic acid in primary saline-alkaline soil relative to type
of organic material
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Table 2 Principal component (PC) eigenvalues and contribution rate

. st Hi kR
B FHIEE
Contribution Accumulated
PC Eigenvalues
rate/% contribution rate/%
PCl1 4.327 86.53 86.53
PC2 0.613 12.25 98.78
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Fig. 2 Principal component analysis of humin acid infrared spectra
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Table 3 Semi-quantitative analysis of relative strength of the main absorption peaks in the infrerad spectra of the humic acid in the primary
saline-alkaline soil relative to type of organic material

fb B FHXT5E B Relative strength/% IL{E Ratio
Treatments 3400 cm™ 2920 cm™ 2850 cm™ 1720 cm™ 1620 cm™ Doso/ Tino Lo/ Triezo
CK 89.06 3.255 0.475 6.849 8.711 0.475 0.374
MC 92.70 5.748 1.269 2.729 12.08 2.106 0.476
KL 69.04 5.639 1.373 2.481 9.975 2273 0.565
YF 106.6 4316 0.66 2.978 10.92 1.449 0.395
JG 198.3 6.121 0.796 5.19 14.34 1.179 0.427

H: Dhoao/Tinao 4 2 920 em ' AR ISCIA 8 BE 55 1 720 em ' ARSI SR 22 LY 5 Togao/Tieao M 2 920 em ' AbTR USCIAE 35 BE 55 1 620 cm ' Ak
W 55 5 22 [ . Note: lhono/li720 is the ratio of the absorption peak intensity at 2 920 cm ' to the absorption peak intensity at 1 720 cm';
Lo2o/l620 18 the ratio of the absorption peak intensity at 2 920 cm’! to the absorption peak intensity at 1 620 cm .
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