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Evolutionary characteristics of organic matter and its components
in typical paddy soils in northern China
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Abstract: [ Objectives ] The objective of this research is to explore the evolutionary characteristics of soil
organic matter (SOM) and its components during the cultivation history of paddy soil in northern China, and to
provide theoretical basis and data support for the improvement of SOM quality, rational utilization of paddy soil
and improving its production potential, and establishment of high and stable-yielding paddy fields. [ Methods ] The
submerged paddy soils developed from brown soils and meadow soils in different planting years in Liaoning
Province were chosen as the research objects. Combining investigation, field fixed-site test and indoor analysis,
the effects of rice cultivation history on the content and fractions of SOM and humus characteristics of paddy soil
were elucidated. [ Results ] There was no significant correlation between the total SOM content and the age of
rice cultivation (P > 0.05), and the total SOM content was maintained at 18.60-26.3 g/kg. With the increment of
rice cultivation years, the proportion of easily oxidized organic matter (ROM) in SOM was reduced by
18%—20%, even though its content was above 50% at the beginning, and the organic matter oxidation stability
coefficient (Kos) was below 1.2, with an increase of 52%—57%. The ratio of humic acid to fulvic acid (HA/FA)

FSHES: 2018-12-03 #ZHHA: 2019-04-10

EEWR: Awsthinlk (flr) BFEIL T E (201503118-10) ; EFR HAARRAIEESTH (41601230) 5 R EEETH
(2017M611265)

BARAR: T35 E-mail: 2391925245@qq.com ; * @fH1E#H KM E-mail: zhangyun1977@syau.edu.cn


http://dx.doi.org/10.11674/zwyf.18488

11 FrgEe, % dvr MRDKAS -7 WL K 2H S s AR RRAE 1901

and the relative color (RF) of HA were increased, the activation degree of humic acids (AD) and the

looseness/tightness of soil humus decreased significantly, with the increment of the rice cultivation years,

respectively. [ Conclusions ] With the extension of the planting years of rice, the soil organic matter become

stable in property and less active, which leads to weakened ability of paddy soil in supplying and storing nutrients,

and is unfavorable for exerting the production potential of the paddy fields. Appropriate tillage and nutrient

managements should be considered to slow down and prevent the decline of soil fertility eventually.

Key words: cultivation history; paddy soil; soil organic matter; humus composition; humic acid
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RO
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Table 1 Location of flooded paddy soil samples

R R UL ALY 13 TTRAER (a) JKFE=HE (kg/hm?)
Sampling location Sample No. Original soil type Cultivation history Rice yield
el BLE RS Yaobao Town, Tieling County 6 #73% Brown soil 8 9843 + 11
BRI 5 £ Hutai Village, Xinmin City 5 Fife] + Meadow soil 8 9936 + 11
HZE X KIS Dashu Village, Sujiatun District 5 71 Brown soil 10 9095 + 10
#EEH A £ Hutai Village, Xinmin County 6 %4 1 Meadow soil 10 9004 + 12
BB IUZ T+ Sijiazi Village, Kangping County 7 ##:4E Brown soil 18 9542 + 10
iLFHE — & F# Ertaizi Village, Liaoyang County 5 %i4i) - Meadow soil 18 9542 + 13
W3k K EFF Dawang Village, Haicheng City 6 #5:4% Brown soil 26 9546 + 10
i1 PHE- #5874 Huangniwa Town, Liaoyang County 5 i) - Meadow soil 26 9534+ 11
YR TT PY PUAE Xisi Town, Haicheng City 3 F73 Brown soil 28 9635+ 12
i H B — #2491 Liuerbao Town, Liaozhong County 5 %4 1 Meadow soil 28 9835+ 11
WE T PEMI4E Xiliu Town, Haicheng City 7 #5:4 Brown soil 36 0844 + 12
B R B K E AT Dawangzhuang Village, Xinmin County 5 %i4d) - Meadow soil 36 9940 + 12
FULIX & = Masanjia Village, Yuhong District 5 #7:3% Brown soil 43 9839 + 12
IR TTEKEAT Gengzhuang Village, Haicheng City 6 i) - Meadow soil 43 9238 + 10
HFE X KIS Dashu Village, Sujiatun District 5 71 Brown soil 60 0431 + 11
PEBHT F3EX. Yuhong District, Shenyang 6 ¥ fA) + Meadowsoil 60 9250 + 10
*2 BBRSAKEIERELMR
Table 2 Basic physical and chemical properties of flooded high-yield paddy soils
P/ e T FHRL (%) HRL (%)
Original soil Soil texture pH Clay Silt
547 Brown soil 1%+ Medium loam 6.13 % 0.03 32.11£0.25 30.54+0.24
i fi] -7 Meadow soil i+ Medium loam 6.09 +0.05 31.98+0.38 32.47+0.36
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Fig. 1 Content and properties of organic matter in paddy soils under different cultivation years
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Table 3 Correlation analysis of the soil organic matter content and composition in cultivation history

JiH Item 4R History SOM ROM ROM/SOM Kos HA/FA RF QC LCH/TCH

AR .

History

SOM -0.289 1

ROM -0.674™ 0.897™ 1

ROM/SOM  -0.981*" 0.307 0.694™ 1

Kos 0.977 -0.286 -0.676™ -0.997" 1

HA/FA 0.904" -0.135 -0.510" —-0.866™ 0.860™ 1

RF 0.911™ -0.157 -0.522" -0.861™ 0.853™ 0.984™ 1

QC 0.943™ -0.321 —0.684™ —-0.959™ 0.953" 0.775™ 0.793* 1

LCH/TCH -0.818™ 0.435 0.718™ 0.846™ —-0.835™ —-0.555" -0.579" -0.932™ 1

# (Note) : SOM—A ML L= Soil organic matter; ROM—5 E AL A ML Easily oxidized organic matter; Kos—A HL & fbFa e R 5L
Organic matter oxidation stability coefficient; HA—##{fX Humic acid; FA—& FR Fulvic acid; RF—ASFRAIXT 4 Humic acid relative
color; QC—A HLIEHLE A i Quantity of complex organic carbon; LCH—AAS 5725 +- & FE it Loosely combined humus; TCH—%25 44+ 1
J&FH T Tightly combined humus. *—P < 0.05 (8Uil] Both sides); **—P < 0.01 (AUl] Both sides).
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Fig. 2 Humic acid extraction rate of paddy soils under different cultivation years
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Fig. 3 Humic acid characteristics of paddy soils under different cultivation years
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Fig. 4 Organic-mineral composite state of paddy soil under different cultivation years
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