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Effects of Wheat and Faba Bean Intercropping on Microorganism Involved in Nitrogen Transformation in the
Rhizosphere Soils

TANG Yan—fen', XU Yong-ho?*, ZHENG Yi*, LEI Bao—kun*

(1.College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2.College of Tobacco, Yunnan Agricul—

tural University, Kunming 650201, China; 3.Southwest Forestry University, Kunming 650224, China; 4.Institute of Agricultural Environment
and Resources, Academy of Agricultural Sciences, Yunnan Province, Kunming 650200, China )

Abstract: Soil microorganism is one of the key factors that affects soil ecological activity. It is an important symbol of soil health, and the soil
nitrogen cycle is closely related to the microorganisms. The relationship between nitrogen and microorganisms under the intercropping is im—
portant for the farmland ecosystem. In this paper, phospholipid fatty acids(PLFA ) analysis was used to determine soil microbial communi—
ties, e.g., biomasses of anaerobic bacteria, aerobic bacteria, bacteria, fungi and actinobacteria. The abundance of nitrifying genes (AOB,

AOA) and three denitrifying genes(nirK, norB, nosZ) were measured using real-time quantitative polymerase chain reaction. The enzymes,
nitrate and ammonium concentrations were measured using conventional methods. The results showed that along with the growth period, the
TPLFAs (total phospholipid fatty acids) increased and the bacterias, fungus, actinomyces and aerobic bacterias significantly (P<0.05) dif—
fered between intercropping and monoculture. The greater abundance of AOB than AOA and the variation range of 10°~10° were observed in
all samples. The gene copies of norB and nosZ were pronounced by intercropping in the rhizosphere of faba bean at elongation and heading

stages, respectively. The abundance of nirK remarkably (P<0.05) differed between intercropping and monoculture. In intercropping rhizo—
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sphere, the contents of NO; =N were lower than monoculture, while the NH; =N contents were converse(P<0.05). Conclusively, wheat and fa—

ba bean intercropping system could change rhizosphere microenvironment, and then the microbial community structure in the soils , which

would facilitate the conservation and supplying of soil nitrogen and reduce the nitrogen loss and pollution under the intercropping conditions

to some extent. This might be the nitrogen nutrition mechanism for the overyielding of wheat and faba bean intercropping system.

Keywords: intercropping; phospholipid fatty acids( PLFA ); quantitative real-time PCR; amoA genes; denitrifying genes
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Table 1 The biomass yield and LER of the wheat//faba bean(g-m™)

N 35
WiH - - LER
(S [ B(E {3
KPR i 287.46+7.37h 323.68+29.66a 266.18+3.49a 272.60+10.84a 1.09
A 351.67+40.22h 407.33+14.57a 284.13+40.22a 294.20+18.72a 1.12

Vs RIRVNE R L PR R P<0.05 ATF2:R 8%, FR.

Note: Different small letters indicated the significantce of intercropping and monoculture at 5% level. The same below.
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