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Abstract Soil microbes play an important role in maintaining and improving plant productivity as
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well as soil quality. Based on a two-year field experiment of fertilizer application to an alpine steppe
on the Tibetan Plateau, effects of nitrogen and phosphorus addition on soil microbial biomass carbon
(MBC) and nitrogen (MBN) contents in the upper 30 cm soil were studied. The results are given
as follows. 1) Nitrogen and phosphate addition influenced soil MBC content mainly in the 0-10 ¢m
soil layer, and the content was 1. 67 times and 1. 28 times the contents in the 10-20 ¢m and 20-30
cm soil layers, respectively. 2) Sole nitrogen addition significantly decreased soil MBC and MBN
contents, whereas nitrogen application in addition to phosphorus fertilization increased soil MBC and
MBN contents. 3) Phosphorus fertilization alone had no significant effect on soil MBC and MBN
contents. Combined with nitrogen fertilizer at the N, level of 15 ¢ N/m’, phosphorus application at
the levels of 15 and 30 g P,0,/m’(i.e., P, and P, levels) significantly increased MBC content in
the 0-10 ¢m soil layer and MBN content in the 10-20 c¢m soil layer, as compared with control

treatment. Furthermore, MBN content in the 10-20 cm soil layer was also significantly higher in the
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N,P, (15 ¢ N/m’ and 7.5 g P,0,/m’) treatment than CK treatment.
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Table 1 Properties of tested soil

s, VR RE BB B ATHGE
PEC ae o wR/ wR R/ wR/ pHE
cm

(g/kg)  (g/kg)  (gkg) (mg/kg) (mg/kg)

0~10 32.53 1.65 0.618 128.17 4.96  6.97
10 ~20 18. 80 1.09 0.741 717.30 3.04  7.04
20 ~30 20. 17 1.16 0.674 67.11 3.24  7.70
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AR S m xS m, FHAB/NXEFE 2 m, 5T
2013 4F 8 H Al 1 it e , it AE ik 4F it AE &
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2.8 em (45450 ~10,10 ~20 F1 20 ~ 30 cm ¥
JE SR A A AR, #5 lE B) BRIIR) D) R 0 AT HRORE
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Fig.1 Microbial biomass carbon content at different treatment

levels of nitrogen and phosphorus
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100 F P F P
jgﬂ 80 +2 11.862  <0.001  9.800 <0. 001
i .
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;-g T 2 5 P BARBR T (P <0.05)
40
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o (©) 10-20 m F120 ~30 em - J2 6 W 5 5 85 2 i ) 52 4
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E 10 em -+ J2 BOUE 99 8% 25 00 3% 00 3% 3 7K F
e (P=0.006) . H %0 B I if S 0 2 1 ) 11
g FEXTT 0 ~10 em + 25 A 9 1 A& B 2 195 ) 34
3 AR KT 5 MM B AL XS T 10 ~20 em 4 )3 fi
A=W R R BRI A B 3 K (P <0.05) , H
AWENE A B AR 35 (P < 0..05) 5 7 i %008 2
R R A A s I 20 ~30 em £ R HCE YR A SRR
@030 m 194 0% 4 505855 5% 010 =20 1 20 ~ 30 e

2 S4BERRtEMENERSE LR B YRR F R (P = 0.005, P =

Fig.2 Microbial biomass nitrogen content at different 0.048) ,
treatment levels of nitrogen and phosphorus
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Table 3 Two-way ANOVA of nitrogen and phosphate on microbial biomass carbon and nitrogen contents
in different soil layers
A 4 i 5 PEY A S

0 ~10 em 10 ~20 ¢cm 20 ~30 ¢cm 0 ~10 cm 10 ~20 em 20 ~30 ¢cm

F 4 F P F P F P F P F P

AHE(N) 0.379 0. 689 0. 686 0.511 0.310 0.736 1.517 0.242 1.179 0.321 6.878 0.004
WA (P) 2.715 0.071 0. 852 0.477 0.222 0. 880 1. 131 0.359 2.969 0.048 0.771 0.521

FUE + BEA(N «P)  3.086  0.025  0.332  0.914  1.091  0.394 0.506 0.797  4.249  0.003 0.292 0.935
4k B ( reatment ) 3.197  0.006 0.629  0.792  0.845 0.599  1.102  0.396  3.278  0.005 2.147 0.048
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