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Relationship between humic acids and calcium fractions in soils under contrasting land—use types in a typical
karst basin

WU Li—fang', NI Da—wei’, WANG Yan"*, LIU Yun-gen'?, WANG Yan—xia'

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China; 2. Key Laboratory of Ecological
Environment Evolution and Pollution Control in Mountainous Areas of Yunnan Province, Kunming 650224, China; 3.Shenzhen Hengwei
Environmental Technology Co., Ltd., Shenzhen 518000, China)

Abstract: To clarify the distribution characteristics of soil humic acid and its relationship with calcium under different land—use types in a
karst area, a study was performed in the Puzhehei basin, a typical karst basin in southeast Yunnan. The distributions of water—soluble
organic matter (WSOM), humic acid (HA ), and fulvic acid (FA) in soil surface (0~10 ¢m) and sub—surface (10~20 ¢cm) under five land-
use types were analyzed, and the structural characteristics of HA in soil and the relationship between its content and calcium was further
explored. The results showed that the spatial variations of w (WSOM), w(HA) and w(FA) under the five land-use types were significant
(P<0.05), and the spatial variation was greater at the surface than the subsurface(P<0.05). The content of the humic acids(sum of WSOM,
HA, FA) was ranked as dryland (13 289.97 mg-kg™")>wetland (10 007.02 mg- kg™ ) >forest (9 136.76 mg-ke™")>paddy field(8 708.72 mg -
ke™")>bare land(3 395.13 mg-kg™ ). The spatial variation of soil PQ) values(the proportion of HA in humic acids) and HA/FA (which could
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reflect the stability of soil organic matter to some extent) under the five land—use types was large and the variation was similar (<0.05).

The PQ and HA/FA values were ranked as paddy field>wetland>forest>dryland>bare land. The infrared spectra of humic acids under the

five land—use types showed similar structural composition and functional groups, and they contained large amounts of hydroxyl, amino,

phenolic hydroxyl, alcohol hydroxyl, and fatty chain structures in addition to a certain amount of aromatic structures. Redundancy analysis

showed that soil total calcium and various forms of calcium greatly affected humic acids species and content. The results showed that soil

humic acids content under the five land—use types in the Puzhehei karst basin varied greatly in space, had similar structure and obvious

characteristics, and was closely related to soil calcium. At the same time, the soil under the five land—use types in the Puzhehei River basin

had good humic acids quality and high degree of humification.

Keywords:land—use types; humic acid; calcium; karst basin; water—soluble organic matter; fulvic acid
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Figure 1 The diagram of sampling site
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Table 1 The soil organic carbon and total calcium and calcium fractions under five land—use types (mg-kg™)

L)W, E 8 h)5, B.OouiE, LIS &S
AHYLFEHA, WSOM . HE .

I H Items 4 )2 Soil layer  #ftHb Bare land Mt Forest land 4B Dry land 7K H Paddy field R Wetland
LA *Z 7926.80+433.01 20 752.58+288.67  23202.06+962.25 27 760.82+2 116.95 28 985.57+96.22
Organic carbon W2 2449.49+384.90 14 628.87+139.21 21 364.95+384.90 20 718.56+625.46 23 031.96+336.79
N 2 2213.56+65.57 13763.73+91331  4708.24+301.16  11292.63+387.25 9 236.04=212.64
Total calcium T2 1 414.88+88.91 10936.11+757.45 4 601.35+115.27 12 836.39+203.00 7 038.75=134.69
i ] B A4 K2 786.90+91.41 7 961.59+256.06 2 699.56+250.47 7 019.42+399.95 5318.37+184.54
Acid extractable calcium 22 490.26+37.79 5 042.66+458.39 3229.80+161.19 7 653.31+544.91 2537.74=117.07
T R S *Z 494.85+26.26 3279.06+163.91 1 539.68+97.91 4323.36+142.72 2585.49+138.49
Reducible calcium W RZ 382.05+28.85 2576.46+161.45 1306.69+64.22 3293.02+169.94 1430.21+46.72
AL AT P 224.26+9.30 586.21+41.91 386.11+19.49 719.51+40.41 541.86+31.91
Oxidizable calcium WEZ 199.51+11.28 527.76+17.44 308.03+12.46 635.76:47.08 471.58+45.29
B i A 4 )2 281.19+18.34 390.69+24.40 351.31+36.51 374.99+1.04 351.50+30.21
Residual calcium WEE 220.70+16.37 380.58+36.06 377.12+29.17 311.47+23.91 478.04+33.09

TE R PR R AR 22

Note: The data in the table are mean+standard deviation.
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under five land-use types
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Table 2 The ratios of soil humic acids to soil organic carbon

under five land—use types(% )

IR

Land use type WSOM FA HA  WSOM+FA+HA
#ih Bare land 2.73 33.05 29.66 65.44
Mt Forest land 1.39 26.00 24.26 51.65

54 Dry land 2.07 30.62 26.95 59.64
7K Hl Paddy field 1.84 12.51 21.58 35.93

1 ith Wetland 1.21 14.63 22.63 38.48
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Figure 4 The infrared spectrum of soil humic acids under five

land—use types
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Figure 5 Redundancy analysis of soil humic acid components and
soil total calcium and calcium content in various forms under five

land-use types
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