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Response of soil readily oxidizable carbon to community succession of Xishuangbanna
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Abstract: Readily oxidizable carbon (ROC) is of the most easily oxidized and sensitive carbons in soil, and sensitively
responds to early environment changes in plants and soils. This study aimed to understand the spatiotemporal dynamics
response of soil ROC to secondary succession in tropical forests. The spatiotemporal variation in soil ROC was measured by
potassium permanganate oxidation; the relationship of soil ROC to soil microbial carbon and physiochemical properties in
three secondary succession stages ( Mallotus paniculatus, Musa acuminata, and Mellettia leptobotrya) of Xishuangbanna
tropical forests was also analyzed. The results were as follows: (1) Soil ROC varied significantly across the three succession
stages (P < 0.05), in the order of M. leptobotrya > M. acuminatan > M. paniculatus; (2) the ROC concentration had
similar monthly variations in the three succession stages, with higher values observed in March and June, and lower values

in September and December; (3) the ROC concentration significantly decreased down through the soil profile in the three
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secondary succession stages. (4) The spatiotemporal variation in soil ROC was positively affected by the soil organic
carbon, microbial carbon, total nitrogen, hydrolyzable nitrogen, and NH;-N, whereas the soil ROC was negatively
correlated with pH. We can conclude that soil ROC can sensitively respond to community succession in Xishuangbanna
tropical forests. The spatiotemporal variation in soil ROC was attributed to the changes in factors ( soil organic carbon,
microbial carbon, total nitrogen, hydrolyzable nitrogen, ammonium nitrogen and soil pH) during the succession processes

in Xishuangbanna tropical forests.

Key Words: Tropical forest; readily oxidized carbon; soil phyicochemical properties; secondary succession
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FIE 2 1—2cm ; BEH = BALHE . 185 i ( Mallotus paniculatus ) = AETEBE ( Syzygium oblatum ) A L FRFF
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Table 1 Soil chemical and physical properties in three community types

, W e X kiR BER mEE L THETE
. TEA BRI 2R kAR : : FHOKG R
Sit S0c/ MBC/ ™/ pH {4 HN/ HN;-N/ NO3-N/ SW/% ST/ BD/
1€ 0
(g/ke) (¢/ke) (g/kg) (mg/kg) (mg/kg) (mg/kg) (g/cm?)

gtk

) 26.93£2.23b  1.09+0.09b  0.56+0.07¢  5.14+0.22a 100.30+5.45b 8.84+2.41c 1.94+0.47b 11.02+5.33¢ 23.17+3.95a  1.26+0.04a
Mallotus paniculatus
By eERE
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. 30.36+1.81a  1.2+0.14b  0.64+0.08b  4.53+0.25b 101.47+3.25b 9.37+2.05b  2.37+0.51a 12.42+4.50b 21.80+3.10a  1.24+0.08b
Mellettia leptobotrya
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stages of tropical forests
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Fig.4 Principal component analysis for the effect of soil physicochemical properties on soil ROC across three succession stages
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