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Content and structural features of humic acid in black soil affected by
long-term no-tillage and conventional tillage
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Abstract: To evaluate the effects of tillage history and changes of tillage practices on the content and structural fea-
tures of humic acid (HA), a 29-year stationary field experiment was conducted in a black soil field in southwestern
Ontario, Canada. The experiment was designed to have four tillage treatments with different tillage histories, i. e. a 29-year
conventional tillage beginning from 1983 (CT83), a 29-year no-tillage beginning from 1983 (NT83), a 15-year no-tillage

converted from a 14-year conventional tillage (NT97), a 15-year conventional tillage converted from a 14-year no-tillage

(CT97). Soil samples were collected from 0—10 e¢m soil

%5 H #3:2014-09-10 depth and the contents of HA, and the carbon (HA-C)

BEETIE : EZK A RPAIEEH (41401259) 5 o A SRR 2k and nitrogen ( HA-N) in HA were determined. Structural
FIUH (2014M551528 ) 5 23 it VAT (Al ) FHIF L 350051 features of HA were analyzed using Fourier-transform infra-
H (201203050) s TLA AP ERIFTH ST A CX red spectroscopic ( FTIS) and Solid-state *C NMR spec-
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84390787 ; ( E-mail) fanruqin2007 @ 126. com. % %3k and tillage intensity. When the 14-year no-tillage was con-
R verted into conventional tillage, the contents of HA, HA-

troscopic methods. The results showed that the contents of

HA and HA-C increased with the increase of tillage age
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HA started to increase. The contents of O-alkyl-C, carboxyl-C, and acetal-C in HA differed significantly in the soils of
NT83 and NT97. The aromaticity of HA in the soils of NT83, NT97, CT97 and CT83 were 32.1% , 36.0% , 46. 1% and
46.8% , respectively. The contents of microbial decomposition products were 37.2% , 22.9% , 21.0 and 20.9% in soils

of NT83, NT97, CT97 and CT83, respectively, indicating that microbial activity in soils under long-term no-tillage is more

active than that under conventional tillage. Accordingly, soil disturbance intensity tended to accelerate the aging of soil

HA. Compared to no-tillage, conventional tillage promoted the humification of the soil and the complication of HA struc-

ture.
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Table 1 Content of humic acid and its carbon and nitrogen concentrations in soils under different tillage managements in southwestern

Ontario , Canada

HelE gyt HA & HA-C & HA-N & it HA & A 57 1 HA &H A4
(¢/kg, T4) (kg, T14) (g/kg, T14) (%) (%)
NT83 8.52¢ 3.93¢ 0.37b 46.1b 4.33a
NT97 9.13b 4.31be 0.39b 47.2ab 4.27a
CT97 9.43b 4.63b 0.42ab 49.1a 4.41a
CT83 11.1a 5.79a 0.48a 52.0a 4.29a

[§]—F) A /] /NE FREF/RLE 0. 05 KV HA BEXES . NTI83 %R 1983 4ETFHA AR EG ; NT97 Fox 1983 4ETT IAE G HIEIR IS 1997 4R h fi
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Fig.1 MIR spectra of humic acid in soils under different till-
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Fig.2 3C-NMR spectra of HA in soils under long-term no tillage and conventional tillage
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Table 2 Relative contents of carbon functional groups of HA in soils under long-term no tillage and conventional tillage

B RN i (% )

B fig FEYRIX IR (ppm)

NT83 NT97 C197 CT83
Pt Hefilk 0~45 24.1a 19.3b 14.1¢ 13.1c¢
PP AR 45 ~65 18.6a 15.3ab 11.4b 12.5b
Jot SR Skl 65 ~90 19.5a 23.2a 24.5a 22.8a
LT HE R 90 ~ 110 6.3b 12.1a 11.4a 6.8b
J5 ik 110 ~ 145 10.7h 12.1b 21.4a 25.9a
1y 4k 145 ~ 160 7.7b 10.3a 10.1a 11.9a
FR ALK 160 ~ 185 13. 1a 7.6b 6.8b 7.8b
5B % - 32.1b 36.0b 46.1a 46.8a
RE AL % - 67.9a 64.0a 53.9b 53.2b
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