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Abstract: [Objective] In order to provide a theoretical basis for illustrating the role of humin (HM) in soil fertility, the

structural characteristics of HM were studied after long-term application of organic fertilizer (pig manure) under continuous

cultivation of corn in agricultural black soil, and the structural difference of HM was compared between different dosage and

duration of organic fertilizer applied. [Method] The experiment was carried out based on a long-term fertilizer experiment of

“Black Soil Fertility and Fertilizer Efficiency Long Term Monitoring Base (founded in 1980)” at Gongzhuling, Jilin Province, China.

Soil (0-20 cm) was sampled at 1992 and 2005, respectively. The treatments included: CK (no fertilizer), O1 (low level of organic

fertilizer at a dosage of 30 thm2a™") and 02 (high level of organic fertilizer at a dosage of 60 thm?-a™). Soil HM were separated

with NaOH-Na4P,0; mixture, and then dashed with HF-HCI mixture. Solid state '*C cross polarization magic angle spinning nuclear

magnetic resonance (°C CPMAS NMR) spectroscopy was used to characterize the chemical structure of the HM isolates. [Result]

Compared with CK, the organic carbon contents of HM increased after application of organic fertilizer; alkyl C also increased while
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O-alkyl C and aromatic C decreased; the ratios of alkyl C/ O-alkyl C, aliphatic C/ aromatic C and hydrophobic C/hydrophilic C all

increased. The above change tendency was more obvious with the increase in the dosage and the duration of organic fertilizer applied.

With the prolonged duration for the CK treatment, the organic carbon content of HM decreased. And the change tendency of alkyl C,
O-alkyl C, aromatic C, alkyl C/ O-alkyl C ratio, aliphatic C/ aromatic C ratio and hydrophobic C/hydrophilic C ratio of HM from CK

were all identical with that of HM from O1 and O2 with duration, but the change extents of theirs were lower in the CK treatment.

[ Conclusion] The long-term application of organic fertilizer makes the HM structure tend to become more alkyl and hydrophobic,

and thus is beneficial for maintaining soil fertility.
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Table 1 Ash content, mass extraction rate, organic carbon (OC) content, and OC recovery rate of soil HM samples
iyl Ky FE PR HF-HCI 4030 J5 4 HL s HF-HC1 A B4 HL% [ERRZIELES
Treatment Ash (g-kg™) Mass extraction rate OC after HF-HCI treatment OC before HF-HCI treatment OC recovery rate
(%) (ke (gke (%)

1992

CK 349.0 0.86 430.4 6.96 532

01 315.0 0.97 464.4 9.86 45.7

02 285.3 0.90 494.1 8.84 49.4
2005

CK 466.1 0.49 345.3 4.11 41.2

01 257.2 1.04 503.0 10.8 48.4

02 214.0 1.08 514.4 10.5 52.9

BRI BRI HF-HCL AL HR 1 HM A AL /HF-HCL AL BT i HM A HLER] X 100
OC recovery rate=[(mass extraction ratexOC of HM after HF-HCI treatment)/OC of HM before HF-HCI treatment] X 100
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3C CPMAS NMR spectra of soil HM samples
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Table 2 Distribution of different C types from '*C CPMAS NMR spectra of soil HM samples

Ab fikk C Fed C Jif C Bk C Jlgig C/o5 7 C Lidk Crli4a C BiK CEEK C
Treatment Alkyl C O-alkyl C ~ Aromatic C  Carbonyl C  Aliphatic C/Aromatic C Alkyl C/O-alkyl C Hydrophobic C/Hydrophilic C
(%) (%) (%) (%)
1992
CK 35.0 313 15.6 18.1 425 1.12 1.02
o1 389 27.0 13.3 20.8 4.96 1.44 1.09
02 46.4 25.0 10.1 18.6 7.08 1.86 1.30
2005
CK 47.4 27.5 7.36 17.7 10.2 1.72 1.21
o1 59.7 19.1 4.88 16.3 16.2 3.13 1.83
02 66.0 8.89 1.22 23.8 61.4 7.43 2.05
YJ{f Mean 48.9 23.1 8.74 19.2 17.3 2.78 1.42

JGHE CIO5 R C= (tdk CHEE% C) /057 C; Bk CRK C=(Jidk C+I5 7 C)/(JEf CHIJE ©)
Aliphatic C/Aromatic C= (Alkyl C+O-alkyl C)/Aromatic C; Hydrophobic C/Hydrophilic C= (Alkyl C+Aromatic C)/(O-alkyl C+ Carbonyl C)
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