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Effects of land-use change on dissolved organic matter in subsoil derived from

granite; quantity and spectrum characteristics
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Abstract; Understanding the quantity and chemical structure of dissolved organic matter ( DOM) in subsoil and their
response t0 land-use change is essential for evaluating the regional soil organic matter dynamics and soil carbon stability. In
the present study, four adjacent land-use systems, including natural forest ( control treatment), Chinese fir plantation,
Chinese chestnut orchard, and sloping tillage were selected from a subtropical hilly landscape unit. The soil type was red
soil derived from granite. Chemical analysis combined with spectrum scanning technology, including ultraviolet spectrum,
two-dimensional fluorescence spectra, and near infrared spectroscopy, were used to analyze the quantity and chemical
structure of DOM in the topsoil (0—0.2 m) and subsoil (0.2—1 m) in different land use areas. The results showed that

DOM was mainly stored in the subsoil, accounting for 58—87% of all DOM in the soil profile. Among the four land-use
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systems, natural forest contained the most DOM and showed simpler chemical structures of DOM in the subsoil ( mainly
carbohydrate and proteoid) than in the topsoil. After the natural forest was changed to other land uses, the subsoil suffered
more losses in DOM (26%—41% ) than the topsoil (12%—49% ), which was more obvious in winter than in summer.
This indicates that the quantity of DOM in the subsoil was highly sensitive to human disturbance and vegetation changes. In
addition, the chemical structure of DOM in the subsoil was generally more complex, and chemical recalcitrant components
(aromatics, alkanes, and alkenes) accumulated at 80—100 cm depth following land use change. The spectrum curve,
specific absorption peak, and characteristic value of soil DOM were sensitive to land use change and can be used as
ecological indicators of vegetation and soil organic matter change after strong human disturbances. This study suggests that
the change from natural forest to other land uses not only reduced the quantity of subsoil DOM, but also decreased the
quality of soil organic matter, which may weaken carbon stability and the carbon sequestration capacity of subsoil in the long

term.

Key Words: labile organic matter; functional group; structure and component of soil" organic  matter; agricultural

management ; red soil derived from granite
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Fig.1 Vertical distribution of soil DOC contents and densities in different land use systems
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HARE TR A3 ik b I BRAEG 47 % 5 AT (B 36 BRA KARMRUCA A ZEFE 5 T+ 127% , BCAHAZ AR N TARFN S B b 5
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Table 1 Spectroscopic properties of soil DOM in different land use systems

cm
A R AR 0—20 0.673+0.024a 0.404+0.032a 0.79+0.21a 2.32+0.13a 84.7+28.4a 362
Natural forest 20—40 0.289+0.019b 0.224+0.012b 0.21+0.08b 1.81+0.08a 75.7+21:0ab 358
40—60 0.195+0.018¢ 0.102+0.008¢ 0.17£0.05bc 1.65+0.16a 132.0+38.6a 359
60—80 0.135+0.011c 0.125+0.012¢ 0.12+0.07¢ 2.270.15a 59.2+16.1b 361
80—100 0.136+0.017¢ 0.141+0.013¢ 0.11+0.05¢ 2.1120.10a 99.0+30.2a 360
FARNTH 0—20 0.550+0.011a 0.539+0.071a 0.50+0.14a 4.80+0.21a 53.0+12.6ab 440
Chinese fir plantation ~ 20—40 0.322+0.015b 0.411+0.038b 0.67+0.13a 5.02+0.32a 25.18.0b 442
40—60 0.086+0.021d 0.110+0.013¢ 0.33+0.10b 1.940.19% 73.5+25.1a 363
60—80 0.153+0.012¢ 0.138+0.028¢ 0.27+0.11b 1.29+0.16b 66.9+15.4a 356
80—100 0.039+0.018d 0.183+0.026¢ 0.18+0.06b 2.12£0:13b 55.4+18.3ab 364
MR el 0—20 0.353+0.012b 0.428+0.045b 1.79+0.64a 2.62+0.18b 28.0£9.5b 366
Chinese chestnut 20—40 0.342+0.008b 0.412+0.027b 1.15£0.37a 2.48+0.15b 75.1+18.6a 359
orchard 40—60 0.366+0.022b 0.443+0.023b 1.53+0.46a 3.14£0.31b 38.3+16.3ab 439
60—80 0.453+0.019a 0.512+0.035a 1.88+0.58a 5.23+0.38a 79.4+22.5a 448
80—100 0.487+0.057a 0.529+0.0344 2.0320.70a 6.38+0.53a 33.8+10.9b 440
bt 0—20 0.207+0.054a 0.2130.057a 0.3120.18a 1.82+0.18ab 97.4+24.8a 357
Sloping tillage 20—40 0.113+0.015b 0.194£0.013a 0.18+0.06ab 2.0420.11a 108.7£28.3a 362
40—60 0.202+0.028a 0.076+0.018b 0.33+0.12a 1.67+0.08ab 151.9+41.1a 359
60—80 0.082+0.017¢ 0.068+0.017b 0.11£0.05b 1.69+0.21ab 118.9+28.4a 363
80—100 0.074+0.015¢ 0.100+0.020b 0.10+0.05b 1.45+0.10b 112.0+36.6a 355

Essy :254nm Kb B Esg0 :280nm Ab BT EW IS 5 AT : Aromaticity Index 55 F M8 %0, HIXem ; Humification Index, emission mode , %¢ )
TS I T AL TR 4L ; Feff : Fluorescence efficiency , %EIEA% ; Fmax ; Maximum Fluorescence Intensity , %€t & 5 61 1 5 K95
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A (E2) .

RIAMBOHIZAR N TG, 1 DOM 1y HIX, fE KR F 55 107% , {52 R B b I FEAIR 22% R IR MRk
Jo Hepl EH A S 7E A BN IR 2 HIX, EBA TR IS f A SO A SR e o B (R 1)

WESERIAECIER , RIRFRFE £ DOM 1E 254—275 nm F1 330—350 nm 4 & KA A RRAE I T AR B R, —
BRI B PO A R DT TR HE DG HE AT (18] 2) o RARMRE g HoAt 4= A H] 5 U5, %+ DOM
BRI I8 T FR AR 5 R B A A2 AR N TR, 330—350 nm AL AR HEIG 2% HE , RIRMRIC A2 AR A T bk
J& ,60—100 cm JiE+ DOM #£ 300—350 nm &b BRI BUARAT FRAK, RARMRE A ZE 1 5, I+ DOM 7E 254—
275 nm Ak FE AT 1H 330—350 nm Ab AT 2% (60—100 cm) ,
2.4 3 DOM BTN FRAE

F A1 80—100 em I A JIE - DOM ZT #h Wz iir it 28 1) 4 AE W R A 6L, & A5 58 3 0—H (3692 em™' |
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Fig.2 Fluorescence emission and synchoronous spectrograms of soil DOM in different land use systems
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Fig.3 FTIR spectra of DOM from top and subsoil under different land use systems

FIRMACH AR 7 5 , 1 DOM FRAEIE (oG BE REAIR , LABCA 2 R N TR R iR K (% 2) . B
BEE 5 A BE R IR oK AL A Y AR BLES fE 1L B 4 M BE AR 19%—37% 7% —32% | 13%—30% .
15%—41% 19%—44% F1 13%—47% ,“F-¥J 453 WAL 299% . 18% 22% 25% .29% Fll 26% , LL 55 75 25 [ R fe /)N
e 7K A5 0 R P2 285 %) R I AL R K

FAR , KRR R HoAth £ 3o A F 35, 80—100 em JEE + DOM Hr LA Ak 2 By 45 1 0 1) 12 516 JBE K
W (M BE2EBRAL ) 05 B 28 et Je S I 12 25 40 ol I 185 29%—39%  15%—119% Fil 22%—102% , F-331 43 5]
Fhi 33% .50% F1 51% o, BT ik KAk G 90 A0 LA Ak 9 ) 40 ) AR 37%—629% \11%—17% 1 11%—
20% , F-3153 SIEAR 49% 113% 1 16% , LABRIKAL & 0 B e B /0 o

x2 ARETHFAF T DOM LI5MRIHFAELE Y IR S B
Table 2 Absorbance values of characteristic peak for soil DOM in different land use systems

2= EY) BT Chemical resistant material

. N LA TE
RN BRI mmE \ . Wokigaw  TOSEED
: HERL e AYEE S . Organic silicon

Soil /depth/cm - Land use type Alcohols and . Carbohydrate
Aromatics Alkanes Alkenes compounds
phenols

0—20 RIRIK 1.91 1.60 2.00 0.98 2.10 1.64

EANTH 1.21 1.09 1.40 0.58 1.17 0.87

M 1.54 1.34 1.74 0.80 1.70 1.37

et 1.34 1.49 2.18 0.83 1.63 1.42

80—100 RORM 2.27 0.53 0.50 0.28 1.99 1.98

RN TR 1.20 0.69 0.58 0.37 1.78 1.67

M e 0.86 0.68 0.58 0.35 1.64 1.55

e 1.42 0.74 1.09 0.57 1.77 1.59
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