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Characteristics of microbial biomass attributes in soil dry aggregates from lands
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Abstract: Soil aggregates are the basic units of soil structure and play an important role in soil quality and fertility. It is
thus meaningful to investigate the natures and differences in biochemical properties of different soil aggregates. Moreover, it
may be benefit to understand the essence of soil fertility and fundamental reason for the difference in fertility of different
soils. In this study, 4 surface soils were sampled from woodland, none-irrigated cropland, irrigated cropland, and grassland
in semi-arid region of Inner Mongolia. Six classes of soil aggregates with different diameters were collected with dry sieving
method. The measured parameters included soil basic properties such as clay, organic matter, total nitrogen, K, SO,
extracted carbon, and soil microbial biomass C (MBC), ATP, basal respiration and substrate-induced respiration. The
results showed that the irrigated soil had highest clay and organic matter contents, about 32.2 g/kg and 29.93 g/kg
respectively, but lowest values in grassland soil, only 12.2 g/kg and 12.48 g/kg. The irrigated soil contained microbial
biomass C of 336. 03 mg/kg, but the woodland soil and none-irrigated cropland soil had about 207.53 mg/kg and 216.11
respectively. The ATP content in soils ranged 0.0016 — 0.0031 pmol/g soil, higher in the irrigated soil, lower in the
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woodland soil. The soil microbial biomass ATP concentration was the highest in the irrigated soil, about 9.26 pmol ATP/g

C but lowest in the woodland soil, only 7.79 pmol ATP/g C, .. The soil basal respiration and substrate-induced

respiration were the highest in the irrigated soil, 10.31 pg CO,-C g 'soil d™' and 132.2 wg CO, g”' d™' respectively, but
very low in the no-irrigated soil, only 3.33 wg CO,-C g 'soil d™' and 88.66 wg CO, g”' d™'. The microbial biomass metabolic
quotient (¢CO,) was high in the irrigated soil, about 0.69pg CO,-C g 'soil d™' but very low in the none—irrigated cropland
soil, about 0.35 L CO,-C g 'soil d”'. The result showed that the microbial activity in the irrigated soil was higher than
other soils, which might be linked with the quantity and quality of organic C input, water soluble carbon content and water
content. Different soil aggregates had different natures of microbial biochemical properties. The basal respiration, ¢gCO, and

substrate-induced respiration in different soil aggregates were 0.29—0.71 pL/g C ., 0.29—0.71 pL/pg C . and 64—120

mic mic

pg CO,/g soil, respectively. The ATP content in soil aggregates changed among 0.83—3.02 nmol/g soil. The soil microbial

biomass ATP concentration in soil aggregates were fallen within the range of 6.54—9.32 pmol/g C_. . In general, the larger

the soil aggregates, the higher values of those biochemical parameters were measured, which may imply the difference in
microbial community and physiological activity among the soil aggregates. It may also indicate that microorganisms in larger
aggregates (>0.25 mm) have higher carbon utilization efficiency than those of smaller aggregates ( <0.25 mm). Soil
microbial biomass ATP concentration, soil basal respiration and substrate-induced respiration were significantly and
positively correlated with the soil microbial biomass C(r=0.929, 0.865, 0.885, P<0.01). There was also a significant
correlation between basal respiration and substrate-induced respiration (r = 0.828, P<0.01). It is evident that the

relationships among the soil microbial parameters does not change with soil aggregates though dramatically different in the

absolute values.

Key Words: Soil aggregates; Adenosine triphosphate (ATP ) ; Basic respiration; Substrate-induced respiration; Microbial

biomass carbon
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0.25 mm,<0.25 mm 6 ¢ A R (435 XML 5
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76 25 CHils 3% 7—10 d Jo, 57 B s A= 4
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Table 1 The basic properties of soils

[C @Ry

» - y i/ K, S0, B85 K,S0,84EA

T R HAL ALK 24 (me/ke) 230, 250,

Land use tvpes pH (g/kg) (g/kg) (g/kg) Microbial /(mg/kg) /(mg/kg)
P Clay Organic matter ~ Total nitrogen . K,S0,-C K,S0,-N

biomass carbon

Mt Woodland 8.38 20.4+1.3 ¢V 17.71+0.01 ¢ 1.48+0.06 a  207.53+0.71 ¢ = 55.44+0.43 a 3.39£0.21 a

1 None-irrigated cropland 8.42 27.3x1.8 b 18.88+0.43 b 1.3320.01 b 216.11+0.26 b  35.11+0.23 d 3.44+0.09 a

TEWEHEHL Trrigated cropland 8.56 32.2+2.1 a 29.93+1.50 a  1.85+0.02d  336.03+1.28 a  50.90+0.46 b 2.94+0.23 ab

b Grassland 8.76 12.2+0.5 d 12.48+0.44 d 1.35£0.05 b  217.69+3.61 b 38.06+0.86 cd 2.15£0.13 b

1) AFEEHEAYRR SR YRR K,S0, 18 846k K, S0, =24 EUE AY HE , A [F 7 E] 22 53X 0.05 1 E /K

1.2 Wi H Rk
1.2.1 SR Y BRI (BR)

FREUH T 20 ¢ Mt R B HiRE R L 5T 100
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mL ZEIR/K I 1 L AR B I8, % M1 )5 T 25 CHE3%
10 d, EEAWIN S [, 4 FH K 3 K, NaOH #
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Table 2 Biochemical properties of the soils with different uses

LI R R A

b FIHIZEAY Land use types

Soil biochemical properties Mt
Woodland

none-irrigated cropland

i WA Hi

Irrigated cropland Grassland

E YRR MBC'/ (mg/kg) 207.53 £ 0.71 ¢?
3 ATP & ATP content/ ( pwmol/g soil )

AR ATP & & ATP/MBC/

(mol ATP/g C...) 7.76 +1.03 b
FFHFIFI SIR/ (g CO,-C g7t d™) 90.61 + 1.78 b
FAEPEIE BR/ (pg CO,-C g™'soil d71) 3.26+0.25 b
FRIRIEME ¢CO,/ (WL CO,-C ¢! €,y d71) 0.352+0.03 ¢

216.11+0.26 b

0.00162 + 0.00013 b 0.00182 + 0.00010 b~ 0.00311 + 0.00011 a  0.00178 + 0.00002 b

8.44+0.63 b

88.66 +2.80 b
3.33+0.26 b
0.345+0.03 ¢

336.03 +1.28 a 217.69+3.61 b

9.26 + 0.68 a 8.17+0.64 a

95.59+£2.29 b
3.95+0.42
0.406 = 0.04 b

132.17+4.75 a
10.31 + 0.49
0.687 £ 0.03 a

1: Microbial biomass carbon- MBC, Adenosine triphosphate-ATP , Substrate induce respiration-SIR, Basic respiration-BR, Metabolic quotion- ¢CO, ;
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Fig.1 The basal respiration of different aggregates from

woodland, upland, irrigated cropland and grassland soil
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Fig.2  The basal respiration of soil microbial biomass in
different aggregates from woodland, upland, irrigated cropland

and grassland
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- EA B R R AR KT FLR R R ATP 1B
JIL % ISR A P R W AR ) 5 K o R 1) g
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IR LY 3R [ 30 PR I P B R R R e TS
&L ATP S, HHE ATP /95 & R ik
2R H R WIS 2 B R B AR N 1°C P ATP
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T JE A 2 AR TR 5T 38 1 3 R AR A R
EHOK A SRS, 2 L ATP Ve 25 57
M) —AlRe B IR teAh, B A W de A | I
Jo KA A R R ik 1 22 /0t 5 B AR 0 ATP
T VIR N - R FR A B AR A R R
W sE-+ SRR R | A PR S 35
i Pt e T b - 1 b - R R T
A P PR AT 2 A Ak

4 #ig
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