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DOM 1
DOM 11
(
) ( ) ( )
[11-12]
1750 1437 1423 mm
DOM 199 165 16.9°C
DOM € a7 ) 5 20 a
(
DOM [13-14] 1) <cg> (0~ 15 cm)
DOM 1
DOM 4°C
SOC
F1 BHFUKEFMESRTIEEKRMER
Table 1 Detailed geographical information and basic properties in upland and paddy soils sampled
(m) pH (g/kg)
1 24°57'28.8"N  108°127.9"E 457 7.69 7.77 18.7 18.5
2 24°57'50.6"N  108°0'49.7"E 503 6.16 6.20 9.9 9.5
3 24°57'41.2"N  108°3'1.3"E 516 7.26 7.28 12.8 12.5
4 24°58'18.5"N  108°021.7"E 393 6.25 6.35 15.9 15.8
5 24°57'1.3"N  107°59'58.5"E 396 5.24 5.30 16.4 15.9
1 24°5727.1"N  108°1227.2"E 449 7.78 7.58 448 44.7
2 24°57'38.4"N  108°0'52"E 489 7.66 7.56 32.8 333
3 24°57'36.2"N  108°2'55.3"E 527 7.72 7.61 472 473
4 24°57'28.8"N  108°1"27.18"E 386 6.08 591 29.6 29.9
5 24°57'0.8"N  107°59'54.6"E 389 5.45 5.29 35.9 36.1
1 29°15'32.7"N  111°32'3.1"E 105 4.74 4.63 9.8 9.5
2 29°15'49.7"N  111°31'57.5"E 99 4.93 4.76 11.5 10.9
3 29°15'13.9"N  111°31'35.2"E 103 5.31 5.17 11.2 10.9
4 29°14'19.3"N  111°32'33.8"E 96 4.75 4.59 15.3 14.8
5 29°14'19.3"N  111°32'33.9"E 86 5.08 4.96 9.2 8.8
1 29°15'16.5"N  111°31'55.5"E 92 5.22 5.20 18.9 18.8
2 29°15'51.5"N  111°31'59"E 97 5.18 5.12 15.8 154
3 29°1522"N  111°31'38.1"E 93 4.87 4.85 17.9 17.6
4 29°14'58.3"N  111°32"22.8"E 88 4.87 4.82 21.7 21.5
5 29°14'25.9"N  111°32'36.7"E 94 5.21 5.16 21.1 21.0
1 29°28'49.2"N  112°45'55.8"E 31 7.9 7.83 14.2 14.0
2 29°30'13.6"N  112°46'11.6"E 32 8.13 8.04 9.5 9.8
3 29°30'8.9"N  112°46'27.2"E 51 8.01 7.95 14.8 14.9
4 29°30'11.6"N  112°47'10.5"E 47 7.98 7.88 14.3 14.5
5 29°3029.5"N  112°46'49.7"E 53 7.84 7.75 14.2 14.1
1 29°29'0.5"N  112°45'58.5"E 32 7.58 7.39 19.9 19.5
2 29°29'17"N  112°45'56.4"E 24 6.66 6.51 22.9 223
3 29°30'3.5"N  112°4628.5"E 36 7.65 7.42 30.9 30.6
4 29°29'34.2"N  112°46'59.8"E 61 6.42 6.25 19.9 19.3
5 29°29"26.4"N  112°46'56.7"E 51 5.91 5.69 26.2 25.8
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DOC DOC 102 33.4 mg/ke
DOC (4.15 12.8 mg/kg)
Esss DOM DOM DOC (2
DOM
DOM DOM
DOM DOM
DOM (P> 0.05)
2.2 DOC 2.3 DOM
Adonis ( DOM
) ( ) DOC € 3
(P<0.01) (P<0.05) 31.9% 35.6%
DOC ( 2 17.9% 20.0%
DOM
#2 ET Adonis 2R LA AAX. HHAR 55.0% 49.5%
I T FRKKRGEKDOC RERELES .
Table 2 Significant differences in Hi- and Ho-DOC contents between 70.1% 62.9% Adonis
different land use types, periods and landforms based on adonis test DOM
R F P DOM
vs 0.192  13.771 0.001’: ( 3) Random Forest
Vs 0.097 6.242 0.007
Vs 0.043 1.697 0.177 DOM
Vs 0.036 1.428 0.232
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Fig. 2 Hi- and Ho-DOC contents of upland and paddy soils
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Fig. 3 Relative proportions of organic acids and lipids in DOM in upland and paddy soils
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Table 3  Significant differences in DOM compositions between 22231 pOC
different land use types, periods and landforms based on Adonis test
R F P DOC
[24]
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Fig. 4 Significant differences in primary DOM compositions under different factors based on Random Forest test
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Chemical Constituents of DOM in Upland and Paddy Soils Under
Typical Landforms in Subtropical Region

ZHENG Xiaodong'??, CHEN Xiangbi"*, HU Yajun'?, SU Yirong'*"

(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Huanjiang
Observation and Research Station for Karst Eco-systems, Chinese Academy of Sciences, Huanjiang, Guangxi 547100, China)

Abstract: In this study, the chemical constituents of dissolved organic carbon (DOM) in upland and paddy soils under
typical landforms in subtropical region were investigated in order to provide theoretical basis for evaluating its stability. The
chemical constituents of DOM in upland and paddy soils from karst, hilly and plain-lake areas in southern China at fallow and
ploughing periods were analyzed using an XAD-8 resin-based fractionation method and pyrolysis-gas chromatography-mass
spectrometry analysis. Results showed that higher contents of hydrophilic DOC (Hi-DOC) and hydrophobic DOC (Ho-DOC)
were found in paddy soils (10.2 and 33.4 mg/kg) than in upland soils (4.15 and12.8 mg/kg) at fallow period (P<0.05), whereas no
significant difference of these components was found at ploughing period. As compared with fallow period, the contents of
Hi-DOC and Ho-DOC in paddy soil were significantly decreased at ploughing period (P<0.05). However, those in upland soils
were not greatly changed between fallow and ploughing periods. The relative proportions of organic acids in total DOM in upland
and paddy soils were 31.9% and 35.6% at fallow period, but were decreased to 17.9% and 20.0% at ploughing period,
respectively (P<0.05). Contrary to organic acids, the relative proportions of lipids in DOM from upland and paddy soils were
55.0% and 49.5% at fallow period, but increased up to 70.1% and 62.9% at ploughing period, respectively (P<0.05). The adonis
test showed that the contents of Hi-DOC and Ho-DOC were significantly different between upland and paddy soils and between
fallow and ploughing stages (P<0.05), whereas the DOM constituents were significantly different between different periods
(fallow and plough) and between different landforms (karst mountain region vs hill region, hill region vs plain-lake region)
(P<0.05). The random forest test showed that the organic acids and lipids involved in microbial metabolic processes, were
significantly different between fallow and ploughing periods (P<0.05). However, the aromatics as a stable component of DOM
was significantly different between different landforms (P<0.05). In brief, this study indicates that the DOC in paddy soil was
more sensitive to periods than in upland soil, and reveals that the significant differences in microbial metabolic-related
components (organic acids and lipids) and a stable component (aromatics) in soil DOM were various with different periods and
landforms, which could provide a reference for DOM stability as well as SOC accumulation in upland and paddy soils.

Key words: Dissolved organic matter; Chemical constituent; Upland; Paddy; Fallow period; Ploughing period
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