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Comparison between two methods of determination

soil microbial biomass nitrogen

HUANG Y2mei', AN Sha@shan’, QU Dong', LI Meng2jun'
(1 Det. d Resource and Environmental Sscience, Northwest Agric. and Far. Unwv., Yangling, Shaamxi 712100, China;
2 Inst. of Sall and Water Consavation, CAS & MWR, Yangling, Shaarxi, 712100, China)

Abstract: Two techniques were compared that uses the UV absorbance at 280nm of 015mol/ L K»SO4 extradts of fumigat2
ed and unfumigated soils and fumigation waterlogged incubation to estimate the concentrations of nitrogen in the SMB.
Using 20 Ningxia and Shaanxi soils, with a wide range of organic carbon( 51 16~ 241 6g/ kg) , total nitrogen ( 0175~
2166 g/ kg) and available nitrogen ( 2517 11910 mg/ kg) , it was demonstrated that the increase in UV absorbance at
280nm affer soil fumigation was strongly correlated with the soil microbial biomass N (SMBN, r= 0179), as determined
by fumigation- waterlogged incubation method. The 280nm UV absorbance technique has the advantages as followed,
simple steps, less error, less time needed and better repeatability than fumigation/waterlogged incubation method. The
SMBN determined by two methods all have remarkably positive correlations with total nitrogen, have positive carrelation
with organic carbon and no obviously relation with available nitrogen. In different sail types, it showed different correla2
tion with total nitrogen, organic carbon and available nitrogen. In addition, the microbial biomass in fresh and dry soil
were measured by 280nm UV absabance technique, the results also showed that dry soil can be used to measure the
microbial biomass afier pre2cultivate, and the cultivating period is 10 days.
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Table 1 Nutrients contents in 0) 20cm layer of selected soil
' . (gke) (g/kg) (mg/ kg) ON
Ste No. Soil types Organic C Total N Avail. N
18100 ? 51 41 21107 0160 1201 07? 37176 8157? 0139
Yuwu Mountain 7 Ustic Tsohumosols (8196 24159) (1105~ 2177) (53177 170125) (8115 9125)
9156 ? 2189 11237 0136 411977 21115 71737 0160
Guyuan Ningia 6 Orthic Primsols (5116~ 12130) (01 75~ 1165) (25174~ 72113) (6188~ 81 52)
1111727 21 01 1191 ? 0149 481 287 12189 6114? 1161
Yangling Shaanxi | Orthic Anthrosols (9108~ 14155) (01 99~ 2139) (32166~ 65113) (4172~ 91 20)
112 NaOH
(13 50g 252 le 24h, O,
500mL , 4  NaOH 100mL ,
, 2mL 1mol/L BaCl, 2,
50% ; SmL 011mol/L 01 05mol/L ,  20mL
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Fig. 1 The respiration intensity of air- dry soil
with different incubation days
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Fig. 2 The respiration intensity of air- dry and fresh soil
in different crop patterns during incubation period
(WF GF OF: Fresh soil sampled from
wheat, grassland and orchard field; WD GD OD
Air- dry soil sampled from wheat, grassland and orchard field)
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Table 3  The result comparison of two techniques

- 280nm -
Cal Fumigation 280nm ukraviolet absorbance Fumigation waterlogged incubation
) (v @10 3/ g, diy soil) V(%) (Lg/g, dry soil) V(%)
YW- 5 1410 2149 1714 4174
YW- 3 2013 5118 2613 29156
YW- 8 2616 7194 8016 6155
YW- 2 2811 4161 5013 22130
YW- 6 2118 5156 13215 37102
YW- 4 2911 1104 17410 43143
YW- 7 1814 5184 7210 50130
GY- 7 1511 12137 4218 32108
GY- 6 1415 7174 4210 7143
GY- 2 1510 5184 4819 53126
GY- 4 2910 7188 8118 22139
GY- 1 2018 3180 5017 15152
GY- 5 3119 6105 22613 61151
YL- 1 1319 12177 7210 34123
YL- 14 2217 6134 6416 17116
YL- 12 2516 3194 13213 93199
YL- 10 2816 2167 17814 13164
YL- 13 3215 1123 22318 44117
YL- 16 3012 4178 17410 23170
YL- 19 2915 1105 21619 75133

4

Table 4 The correlation of determined results by two techniques to organic matter, total N and available N contents of soils

Ttem Method Total samples Ustic Ischumcsols Orthic Primosols Orthic Anthrosols
(n= 20) (n=6) (= 6) (n=17)
Organic C - 280nm 013108 018124 016807 017104"
Total N fumigation 280rm 01 6484 017987 018289 019427" *
Available N ultraviolet absorbance 010360 016771 012681 012095
Organic C - 012147 018770" " 015495 018285"
Total N fumigation 01 5587 018372" " 016761 017850"
Available N waterlogged incubation 010916 017728 013655 010894
* Kk Means significant and very significant correlation.
20 SMBN s ,
3
b 9
1) ,
> ) 10d ,
b > b 10d

2) - 280nm
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