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Abstract; The change of global precipitation pattern has a great impact on the arid ecosystem. As an indicator of change of
soil quality, soil microbes could reflect the material circulation ability, soil fertility, and plant productivity of the ecosystem.
Soil microbial biomass carbon (MBC) and nitrogen ( MBN) were very sensitive to precipitation changes. The typical desert
vegetation on the southeast edge of Tengger Desert was selected as research object in this study. We aimed to provide the
scientific basis for further study of microbial carbon and nitrogen and their cycling mechanism in desert ecosystem in the

context of global climate change with extreme precipitation events. By using rain shelter and drip systems, five precipitation
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manipulation treatments were set up, namely extreme drought treatment, moderate drought, contrast, precipitation
increasing treatment I, and precipitation increasing treatment II. The response characteristics of desert soil MBC, MBN,
and MBC; MBN ratio to different seasons, precipitation and soil depth were studied. The results showed that (1)
precipitation manipulation treatments had diverse effects on MBC, MBN, and MBC/MBN ratio. The variation ranges of
MBC, MBN, and MBC/MBN ratio were 230.14—272.87 mg/kg, 13.82—17.58 mg/kg, and 19.78—36.06, respectively.
Precipitation manipulation treatments had significant effects on MBC and MBN, but not on MBC/MBN ratio. Under extreme
drought treatment, the values of MBC and MBN were significantly higher than that of other precipitation treatments. (2)
The two-year variation of MBC, MBN, and the ratio of MBC/MBN were significant. Compared with 2016, MBC and MBN
significantly decreased and MBC/MBN ratio increased in 2017. (3) MBC, MBN and the ratio of MBC/MBN showed
distinct seasonal changes. The range of MBC, MBN, and the ratio of MBC/MBN were 153.31 — 337.09 mg/kg, 7.89 —
22.29 mg/kg, and 14.82 — 46.04, respectively. The highest values of MBC and MBN were in spring, and the lowest
values in autumn, while MBC/MBN ratio was the lowest in summer and the highest in winter. (3) The range of MBC,
MBN and MBC/MBN ratio in the soil depth of 0 — 20 c¢m were 232.57—265.15 mg/kg, 14.00—17.93 mg/kg, and
24.37—32.07, respectively. The MBC and MBN were significant different (P < 0.01) among different soil layers, while
the values of MBC and MBN in 0—5c¢m layer were higher than that in both 5—10 ¢m and 10—20 c¢m depths. No significant
differences of MBC/MBN ratio were found among different soil layers. Therefore, under the global climate background of
frequent extreme precipitation events, extreme drought will affect the MBC and MBN in desert ecosystem. Further, it will

affect the balance and cycling of carbon and nitrogen, which needs further long-term systematic monitoring.
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Table 1 The effect of year, season, precipitation treatment and soil depth on soil water content, MBC, MBN and MBC:MBN ratio ( Multiple
Comparisons ANOVA, F value)

AL Treatment %7K Water content MBC MBN MBC : MBN
B0} Year 32.20"* 297.75** 12.44* 455"
Z= 15 Season 51.65** 72.34 % 59.58 ** 14.00 **
G Soil depth 73.32% 6.13** 17.81** 2.16
QLB Treatment 10.88 ** 3.25* 2.80" 1.68
JbBEXAESY TreatmentX Year 3.86*" 1.35 0.26 1.63
QLB X Z5ET TreatmentxSeason 0.91 1.05 2.08" 2.69**
Qb3 X 4 HEIRJE TreatmentxSoil depth 0.32 1.32 0.58 1.10
SbFH X 4T x - IR

0.61 0.67 0.51 0.93
TreatmentXSeasonXSoil depth ?

MBC . {4 ¥t Microbial biomass carbon;MBN;?ﬂﬁi%E/:fj‘ Microbial biomass nitrogen; MBC .MBN . {4 9 5h ik A& L . MBC . MBN ratio; * ; P<
0.05; * * . P<0.01
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78,2016 HF1 2017 4 = FH FHE 9 M. (319.42+7.37) mg/kg, (16.32+0.55) mg/kg,23.31+£0.72 Fl
(177.79+8.03) mg/kg, (13.19+0.81) mg/kg,31.21+3.55, 5 2016 4ELEAH L, 2017 4F 35 i 2k By B AL
Iy IBEAR T 46.7% ,19.1% Bt/ B N T 33.9%
222 FTALEHIE

F AT A YRR EURIAR AL IR A B35 (P<0.01) I S RT DL 3 i ik SEURITR L L 19 2
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FIRBRARAE, Z R IT UG [0l T, A AEE [« (153.31—337.09) mg/kg, (7.89—22.29) mg/kg, HZ AWt
f A HRFKZER 2.19 2.83 15, BRALIIEMN 3 HFFIRI 6 Ak 2 5 ANME, Z 588w, 12 H ik
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WAk BRI 2745 52 A A AR ) o U B I 25 (P <0.05) , X 26 ) A ) i i/ R0 LG T S A 8 35 (P <
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Fig. 3 Changes of soil moisture content under different
precipitation treatments
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