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Relationship Among Soil Organic Carbon, Enzyme Activities and Microbial Numbers in Typical Karst
Ecosystem: A Case Study of Yaji Karst Experimental Site, China
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and Engineering College, Guilin University of Technology, Guilin 541004, China)

Abstract: The soil organic carbon(SOC) as one of the largest and most important reservoirs of carbon(C) in the global C—cycle produces the
correlated response which plays an important role in the karst region. Moreover, the relationship between SOC and microbe numbers and soil
enzyme activity in karst region was evaluated to partition the soil organic carbon(SOC) accumulation mechanism. Soil samples from three
karst types(saddle, depression and slop) at 0~10 ¢m, 10~20 ¢cm and 20~30 cm layers in the Yaji Karst Experimental Site were collected to
appraise their function and relationship. SOC contents and microbial community population were analyzed using sulfate digestion method with
potassium dichromate and dilute plate incubation counting respectively. Microbial activity was valuated using soil enzyme assays as well. It

could be seen that the SOC decreased from the topsoil to the fundus at three karst forms. In the 0~10 c¢m layer, the SOC was 40.10 g*kg™" in
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depression compared to 38.28 g*kg™ in saddle and 24.42 ¢kg™ in slop. Bacterial numbers in depression from the topsoil to the fundus were
3.26x10% 2.73x10° CFU * g™ and 1.15x10° CFU * g™ respectively, which are higher than that in saddle and slop. Moreover, at topsoil of 0~10
em, urea activity was 1.92 mg* (g*24 h)™" in depression compared to 1.12 mg* (g*24 h)™" in saddle and 0.77 mg* (g*24 h)™" in slop. Alkaline

phosphatase activities at different layers were all higher in depression than that in same depths of addle and slop. According to the statistical

analysis, the bacterial number, urea activity, normalized overall microbial number and normalized overall enzyme activity plus SOC contents

had a significant positive correlation. Moreover, it could be confirmed that the soil microbial number and soil enzyme activity were improved

with the accumulation of soil organic carbon. Therefore, the bacterial number, normalized overall microbial number and normalized enzyme

activity could be used to indicate the soil functioning in karst region.

Keywords: karst depression; soil organic carbon; enzyme activity; microbial number
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Table 1 Soil organic carbon, total nitrogen and total phosphorous of different karst forms(g-kg™)

. HET Saddle
+ 3323 Soil nutrient

Hilh Depression e Slope

10~20 ¢m 20~30 ¢cm

0~10 ¢cm

0~10 ¢cm

10~20 ¢m 20~30 ¢cm 0~10 ¢m 10~20 ¢cm 20~30 cm

H B Organic carbon 38.28(0.23)b 26.57(0.23 )¢ 17.82(0.93)g 40.10(0.23)a 22.61(0.70)e 19.47(0.00)f 24.42(0.70)d 19.80(0.93)f 12.87(0.93)h

VA Total nitrogen

1.13(0.06)c  0.97(0.12)d 0.73(0.17)e 2.43(0.67)a 1.33(0.17)b 1.28(0.32)b 1.86(0.28)a 1.13(0.25)c 1.37(0.26)b

S Total phosphorus 7.52(0.81)ab 6.04(0.52)be 5.21(0.32)c  8.02(0.75)a 6.81(0.62)b 6.14(0.37)be 4.37(0.43)d 3.56(0.50)de 3.37(0.59)e

AL C/N 33.26 28.18 24.48 16.39

17.06 15.23 12.88 17.46 9.38

T R B 2O P E R ERS ) 355 5 AR RN P B om P Z A 22 5 (P < 0. 05). Rl

Note: The data in table is average (standard error). Different letter behind parenthesis indicate that they are significantly different (P<0. 05). The same as

below.
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Table 2 Soil microorganism numbers in different karst forms

Tk MBS Microbial I HT Saddle Wil Depression Heth Slope
number 0~10 cm 10~20 c¢m 20~30 cm 0~10 cm 10~20 cm 20~30 cm 0~10 em 10~20 cm 20~30 cm
ZHTA Bacteria/

<10° CFU - o 2.38(0.45)b 0.63(0.09)e 0.33(0.18)f 3.26(0.07)a 2.73(0.63)ab 1.15(0.20)¢ 1.43(0.08)c 1.67(0.46)bc 0.76(0.10)d
t=}

H.IH Fungi
L Fungi/ 1.39(0.21)d 1.08(0.13)de 1.25(0.39)d 5.75(0.19)a 0.57(0.05)f 1.11(0.32)de 4.63(0.24)b 1.98(0.10)c  0.99(0.09 e

x10° CFU-g"
R TEE Ac etas
W’ﬁﬁf&?ﬁ?‘a’/ 1.10(0.36)b 1.25(0.17)b 0.49(0.11)d 1.16(0.25)b 0.19(0.02)d 0.67(0.16)c 1.33(0.25)b 2.33(0.12)a 0.094(0.018)e
TR/ i
SUR/HI Fungi: 058 1.69 3.78 1.77 021 0.97 323 1.18 131
Bacteria ratio/x10~
A e e
. 1&5@1&%%@(@ 0.122 0.087 0.048 0.222 0.081 0.072 0.166 0.163 0.039
Normalized overall microbe
TEYD B Total
microbial number/x10° 2.49 0.78 0.38 3.39 2.75 1.22 1.57 1.91 0.77
CFU-g"
xR 3 TEFNREMENBENXR
Table 3 The correlation analysis of SOC content and soil microbial numbers
(G730 M T R STA ) IH—fL A
Microbe Bacteria Fungi Actomycetas Total microbe Normalized microbe

FHRMEFEEL Correlation coefficient  0.512 9(0.030 0)°  0.284 7(0.139 0) 0.096 3(0.423 2) 0.533 1(0.025 5)° 0.469 5(0.042 2)"

o FOR WEASC, FE S AECT A P, *:significant correlation, data in parenthesis: P value.

® 4 TEEARSH LB
Table 4 Soil enzymes activity in different karst forms
HE T Saddle HHL Depression e Slope
0~10 em 10~20 em  20~30 c¢m 0~10 em 10~20 em  20~30 c¢m 0~10 em 10~20 em  20~30 c¢m

5 YE Enzyme activity

HEBERG Invertase/
mg*(g+24 h)™!
XM Urease/
mg*(g+24 h)™!
TR Alkaline
phosphatase/mg* (g*2 h)™!
IA— 1k B S P

Normalized overall enzyme

30.32(3.53)a 13.87(1.02)c 18.02(2.43)b 30.82(4.01)a 20.71(3.62)b 13.40(2.00)c 30.98(3.76)a 12.07(1.50)c 23.32(2.21)b

1.12€0.19)b  1.07(0.18)b 0.97(0.10)be 1.92(0.21)a 0.90(0.10)c 1.02(0.12)b 0.77(0.10)d 0.66(0.14)d 0.74(0.09)d

1.40(0.09)d  1.16(0.08)e 1.10(0.11)e 3.16(0.30)a 2.07(0.25)b 2.08(0.17)b 1.92(0.15)be 1.80(0.10)c 1.66(0.24)cd

0.121 0.087 0.089 0.187 0.111 0.103 0.120 0.082 0.101

_0.20f
20200 o 8 ¥=0.350 9x+0.072 1 *
z y=0.002 6x:+0.046 7 g R*=0.458 2,P=0.045 7
B R’=0.5454,P=0.023 1 # 2 0.16f
s g 0161 = oe
) g 5
LE 0.12 307
> = 0.12+ B
S 5 T E
| : gy
iy = foo0s}
= .5 0.08F |
: :
g
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Figure 1 The relationship between soil organic carbon and Figure 2 The relationship between normalized soil overall microbe

normalized overall microbe number number and normalized overall enzyme activity
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