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Soil Dissolved Organic Carbon Decreased Following 40- year
Grassland Afforestation
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Abstract To determine the change of soil dissolved organic carbon (DOC) following grassland afforestation, the authors
compared soil DOC, soil organic catbon ( SOC) and soil total N ( STN) of top 30 cm soils under Leymus chinensis meadow
steppe, Pinus sylwestris var. mongolica plantation, and Larix principis-rupprechtii. plantation in Sathanba, Hebei Province.
DOC, SOC and STN of caniferous plantation soils were less than those of meadow steppe soils; DOC, SOC, and SIN decreased
following 40 year grassland affarestation. Soil heterogeneities of caniferous plantations were lower than meadow steppes.
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Table 1  Site description and soil properties (0-30 cm)
Pm P(gtkg-1) P(gtkg- 1) P(gim-3) P(kg#m-2) P(kgtm-2) PN
5 1506 26142 (0172)* 5417 (0L 16)° 1136 (0002)® 0130 (0101)* 0102 (0100D)* 18185 (1129)°
3 1547 B133(0173)° 54171 (0121)* 131 (0102)¢ 0126 (0101)® 0102 (01001)* 15138 (01 53)°
2 1539 19185 (0149)¢ 5299 (0126)¢ 1144 (0102)® 0114 (0101)° 0101 (01001)® 13107 (01 39)°
{ ) {pLI6L0S)

512



40

(C)1994-2021 China Acadedjc3Poamnal Electronic Publishing House. All rights reserved.  http://www.cn
Figl1 Camparism of soil organic carbon, il total nitrogen and sail dissolved organic carbon at the 0-30 cm soil depth of
different vegetation types
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Table 2 0-30 cm soil dissolved arganic carbon density under different vegetation types
P(gtm ?) P(gim %) P(gtm”?) P(gim %)
4173 (0144)° 246 (00 18)° 3191 (0132)? 10079 (01 59)?
3144 (0131)° 2A43 (0021)° 3179 (0140)? 912 (0 53)°
2119, (0126)° 363 (4D 2194 (0155)° 829 (10510
( ) (p< 0105)
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3 0) 30cm Pearson
Table 3 Pearson comelation coefficients between 0-30 cm soil dissolved organic catban and sail properties
SWC WHC SBD SOC STN [K290;-C]  [K2804CIPSOC
SMBC 01 29" 0147" 0120" o2 01 50™ o 0116 o2t
WS0C - 0104 - 0117* 0115 012 - 0110 - 00 - 0118* - 0w
[K2804-C] o1 21™ 0123* - 0116 o2r* 01 26™ 0l 00 ) )
DOC 01 34” 0141" - o121 o 547 01 2" 0l 00 0136” -0
SMBCPSOC - 0103 0106 0106 - oo 01 01 - 009 - 0150” - 049
WSOCP SOC - 01377 - 0142° 0147" - 063" - 01517 -2 - 0127" o7
[K,30,-CPSOC - 0114 - 0118" 0123 -3 - 0127 -0 ) )
DOCPSOC - 0133" - 0133" 0144 - 065" - 0148" - 028 - 0101 049"
. SWC: ; WHC: ;SBD : ;¥ p<0105; ** p< 001
3 (7] ,
4) 0) 10,10) 20 20) 30cm3 @LE2]
PCA1 X ,PCA2 Y , 3 ,
2 3 1313% (p< 0105)
(5 ) ; 5313% (p< 0105), SIN 218% (p >
(3 ) (2 0105)  4111% (p< 0105) ,
) 40 ,
’ STN
’ 9 9
3 1962 ,
311 )
)
s >
(30]
, )
4
Table 4 Loadings of principal component analysis of soil dissolved organic carban after varimax rotation
0) 10 m 10) 20 cm 20) 30cm
PCA1 PCA2 PCA 1 PCA2 PCA1 PCA 2
SWC 0471 01 029 01428 0l 492 01872 01072
WHC o 741 - 01151 01702 o113 01721 01036
SBD - 0509 01241 - 01547 - 01456 - 01872 - 01035
SMBC ol 704 01507 01836 - 01366 01265 - 01880
WSOC - 01095 01633 - 01144 - 00363 - 01379 010%
[K,80,-C] 0 063 - 01841 - 01102 0l 855 01433 01746
SoC 0l 956 - 01058 01834 o 434 01930 01077
STN 0ol 907 - 01088 01791 o 375 01895 01088
P% 40094 18122 37186 22136 51137 17102
P% 59116 601 2 6839
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Figl2 Principal zcmponent analysis of 0-30 cm 231131;)m01;2mes for meadow steppe and caniferous plantations
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