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Abstract: Taking the surface(0-10 cm) and deep(70-100 cm) soils from different vegetation ecosystem, i.e. tussock, shrub
and primary forest as the research object in the karst area of northwestern Guangxi, China. Using pyrolysis gas
chromatography-mass spectrometry(Py-GC-MS/MS) technique, we investigated the changing characteristics of soil
particulate organic matter(POM) with different vegetation. The results showed that the pH value and the contents of
organic carbon, total nitrogen, total phosphorus, alkali-decomposed nitrogen, available phosphorus and available
potassium of surface soil all increased with the positive succession of vegetation; the contents of organic carbon, total
phosphorus and alkali-hydrolyzed nitrogen of surface soil in the tussock were significantly higher than those of deep
s0il(P<0.05); the contents of organic carbon, total nitrogen, total phosphorus, alkali-decomposed nitrogen, available
phosphorus and available potassium of surface soil in the shrub were significantly higher than those of deep soil(P<0.05),
and the pH value and content of total potassium of surface soil in the shrub were significantly lower than those of deep
s0il(P<0.05); the contents of total phosphorus, available phosphorus and available potassium of surface soil in the
primary forest were significantly higher than those of deep so0il(P<0.05); along with the positive succession of vegetation,
the total soil POM content increased, and the total POM content of surface soil was significantly higher than that of deep
soil; the types of soil POM thermal cracking compounds mainly included lignin compounds, phenols, aromatics,
polyaromatics and soil lipids, lignin compounds only existed in surface soil, and the proportion of polyaromatics (except
naphthalene and indene) was a downward trend along with the positive succession of vegetation; vegetation significantly
affected the total POM content and the proportions of p-hydroxyphenyl, polyaromatics, fatty acids, n-alkenes,
naphthalene and cyanogens in POM thermal cracking components, soil horizon significantly affected the total POM
content and the proportion of p-hydroxyphenyl, guaiacyl, syringyl, indene, fatty acid, ketones, benzene, alkylbenzene,
phenols and cyanogens in POM thermal cracking components, and the interaction between vegetation and soil horizon
significantly affected the proportion of p-hydroxyphenyl, terpene and fatty acids in POM thermal cracking component;
the content of soil POM was significantly positively correlated with the contents of soil organic carbon, total nitrogen,
total phosphorus, alkali-decomposed nitrogen, available potassium and available phosphorus, and was significantly
negatively correlated with soil bulk density and the content of total potassium; the proportion of polyaromatics was
significantly negative correlated with the content soil organic carbon, total nitrogen, total phosphorus, alkali- decomposed
nitrogen, available phosphorus and available potassium; the content of alkali-decomposed nitrogen and pH value
significant affected the proportion of POM thermal cracking compounds. Therefore, soil POM can reflect the contents of
potential active nutrients in karst area soil, and can be used as a sensitive index to evaluate the impact of different

vegetation restoration on soil organic matter pool and dynamic change of soil quality.

Keywords: soil particulate organic matter; vegetation; soil horizon; soil physical and chemical properties; pyrolysis gas

chromatography-mass spectrometry; karst; northwest Guangxi
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1 MREXBMREFE 376~816 m
11 EAEER 16.5~20.5 °C 1389.1 mm
400~1 000 m
(24°50N 107°55'E) 15.0~18.7 C 1 530~1 820 mm

(25°06'N~25°12'N

107°53'E~108°05'E)
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Table 1 Site descriptions and dominant floral species in the studied communities
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(P<0.05) (P<0.05)
pH (P<0.05)
(P<0.05)
(P<0.05)
R2 AEEWERILH TIRAEBA TR
Table 2 Physical chemical characteristics of karst soil with different vegetation
pH /(gem’) SOC/(gkg ") TN/(g'kg ") TP/(g'kg ")
6.37+0.12 1.14+0.03 (14.68+0.79)Ab (1.75£0.62)b (0.56+0.03)Ab
(6.45+0.12)B 1.16£0.13 (27.96+1.59)Aab (4.8120.14)Aab (1.02+0.10)Aa
7.00+0.32 0.75+0.24 (45.12+13.5)a (7.90+2.48)a (1.14+0.11)Aa
(6.67+0.38)ab 1.34+0.024 (5.23+0.39)B 1.10£0.50 (0.38+0.04)B
(6.620.11)Ab 1.01=0.11 (8.49+0.30)B (1.71£0.17)B (0.57+0.03)B
(7.53+0.17)a 1.34+0.17 7.61£3.92 1.51+£0.74 (0.41+0.11)B
TK/(gkg ") AN/(mgkg") AP/(mgkg ") AK/(mgkg™")
(1.38+0.08)a (83.88+4.16)Ab (1.88+0.36)b (47.8943.74)b
(1.82+0.18)Ba (168.68+19.21)Aab (5.01£0.33)Ab (93.05£11.21)Aa
(0.630.17)b (247.28+55.82)a (12.41£2.89)Aa (99.15+£14.42)Aa
(1.69+0.20)a (28.61+4.99)Bc 0.67+0.03 38.67£1.85
(1.99£0.23)Aa (56.462.43)Bb (1.32+0.41)B (37.77+4.36)B
(0.6620.10)b (101.67+4.11)a (1.29+0.23)B (33.6622.09)B
(P<0.05) (P<0.05)
22 HWRXTIRBAANRBEERAEM POM
N POM (P<0.05)
2.1 HEHEAIREE
(P<0.05) (P<0.001) POM

3

POM

%3 A REEHKEIELFFLIZSE POM BREMFEARNBM L LR A EST

Table 3 Analysis of total POM content, main thermal cracking compounds proportions and variance of karst soil with different vegetation

POM 1%

POM N(gkg™)

(67.16+12.73)Ab 7.89+1.62  1.194029 (8.16£3.09b  (3.62£0.51)B  3.62+0.31 (3.99+0.85)a
(68.27+0.15)Ab 3.98+0.52  2.55+0.02  1.14:0.26 (22.3+2.66)a 4.53+0.79 (3.85£0.58)A  (3.01=0.66)ab
(144.05£28.60)Aa 3.33£028  8.30+3.18  1.95+0.59 (28.59+1.22)a  2.35+0.53 3.71£0.97 (0.73£0.51)b
(13.50+2.88)Bb 3473£11.94  (5.85+0.50)A 6.31+1.25
(26.05+4.65)Bab 49.44+12.28 5.14£1.72 (1.91£0.32)B  4.19+0.88
(37.53+5.91)Ba 25.24+1.77 2.59+0.18

8.625% 38.282%** 4.825% 18.884 %+
39.289%#* 149.656% %%  27.447#%%  35487%%*  (.443% 57.824%%%

X 38.282%**
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% 3(8)
POM 1%
9824124  9.36£2.00 (28.29+4.11)Aa 4.73+1.53  10.4+4.04 (2.62£0.34)b  (0.97+0.08)Bb  2.13+0.50
13.05£3.03  (9.81£1.08)A (9.5+1.35)b  3.06+1.02  (13.88+2.32)A (5.45+0.58)a (2.22+0.07)b  1.38+0.22
10.83+3.01 13.69+2.81  (7.34£4.57)b  2.48+1.43 5.0342.45  (2.1240.83)b  (6.05+1.27)a 0.61£0.083
13.2342.69  (6.3£1.58)b  (6.06+2.16)B 2.94£1.17 2424099  (5.60+2.00)A  3.87+0.35
11.27+4.15  (3.27+1.33)Bb 3.79+2.06 (5.88£1.31)B  2.54+1.78 4.16+£2.93 2.42+1.00 0.96+0.48
25.69+£9.25 (19.45+5.62)a  5.77+£2.17 6.83+1.64 5.36+1.73 3.52+1.46
7.294* 8.375%* 4.835%
16.28*** 19.26%** 5.558* 5.143* 11.104**
X 6.711* 7.729%*
(P<0.05) (P<0.05) “**** P 0,001
Rk poo0.01 “*” P 0.05
2.2.2 BIEFEA AR,
POM (P<0.05)
(P<0.001)
POM (P<0.001) (P<0.01) (P
(3 0.05) (P 005 (P 0.05)
(P 0.001) (P
0.001) (P 0.001) (P 0.001)
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Table 4 Correlation between soil particulate organic carbon and the thermal cracking compounds proportion and soil physical and

chemical properties of karst soil

POM
pH 0.780%
—0.585* —0.829**
SOC 0.730%** 0.691* —0.748**
™ 0.703** 0.636* —0.718**
TP 0.724%* —0.662%*
TK -0.474* 0.501* —0.622%*
AN 0.745%* —0.492%* 0.609* —0.793**
AP 0.868** —0.750**
AK 0.610** -0.592*
POM 0.850%** -0.513* —0.703**
ks P00l “*” P 0.05
2.3.2  EIRIBAGHTAT POM L0 AR 49 #50R LEA
3 _n1b5 'LTJ'
1
POM
POM
pH
POM (P<0.05)
o o POM
POM
L ]
POM
- [20-22]
3\? [ ]
o
S POM POM
z . 23]
POM
[24] [25]
POM
AN F=3.87, P=0.010
o pH F=3.55,P=0.018
0.8 Axis1(24.7%) 1.0
e ccgrt
POM ce 22 e s POM
“0*7 ““m’” POM [26]

1 AEEHEEEETIE POM AR SEHMER
B RDA 45 R
Fig.l The RDA analysis result of particulate organic carbon
thermal cracking compounds and physical and chemical

properties of karst soil with different vegetation
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