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Effects of Nitrogen Application Rates on Rhizosphere Microbial Community Functional Diversity in Maize and

Potato Intercropping

QIN Xiao-min', ZHENG Yi'*, TANG Li', LONG Guang—qiang'

(1.College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2.Southwest Forestry University, Kun—

ming 650224, China)

Abstract: Field trials were carried out to investigate the effects of different nitrogen application rates NO (0 kg-hm™), N1 (125 kg-hm™), N2

(250 kg+hm™) and N3 (375 kg-hm™) on the rhizosphere microbial population and metabolic function diversity of maize and potato under

intercropping using plate culture method and BIOLOG technique. The results indicated that nitrogen (N1, N2 and N3) application in—
creased the amounts of bacteria, actinomyces and total microbes, but decreased the quantities of fungi significantly in rhizosphere soil of
maize and potato in intercropping, and the highest increment was with N2 treatment. In comparison with NO, nitrogen fertilizer application
could increase significantly the diversities of soil microbial community, the utilization rate of carbon source, richness of soil microbial com—

munity. And the A W CD value, Shannon—Wiener index (H ), Simpson index (D), Evenness index (E) and Richness index (S) in rhizosphere
soil of maize under intercropping were the highest at N3 treatment, while that of potato were the highest at N2 treatment, but the effects of dif—

ferent N application rates on the ability of rhizospheric microbes in utilizing six types of carbon sources were different. Principal component
analysis (PCA) and cluster analysis showed that there were differences in carbon substrate utilization patterns and metabolic characteristics
of the soil microbes in maize and potato intercropping with different N application rates. It suggested that applying N could regulate the rhizo—
sphere soil microbial communities and promote the functional diversity of crop intercropping.

Keywords: maize//potato intercropping; nitrogen application rate; soil microbial community; functional diversity
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Table 1 Effects of nitrogen supply on rhizosphere soil | microbes amount of intercropping maize and potato

Kb ¥ it E K AT Bacteria/  ZETH Actinomyces/ HLIH Fungi/ A Bt Total microbes  Shannon—Wiener $8%1 H
Treatments Nitrogen levels ~ 10°CFU-g™ 10°CFU-¢" 10°CFU-¢" amounts/10°CFU - g™ Shannon—Wiener index H
[IEERS NO 41.63+2.35¢ 28.00+1.95¢ 31.47+191a 44.74+2.51¢ 0.275+0.01a
Intercropping maize N1 106.24=3.81b 39.00+2.36h 13.74=1.12b 110.27+4.03b 0.162:0.00h
N2 157.54+2.71a 46.95+2.02a 14.22+1.30b 162.37+2.64a 0.138+0.01c
N3 153.96+4.30a 43.16+2.46ah 14.85£1.07b 158.43+4.05a 0.132+0.01c
R 44 NO 77.8622.89¢ 25.08+1.91c 17.33£0.95a 80.54+2.74d 0.154+0.01a
Intercropping potato N1 83.49+1.97h 30.31+1.47b 7.47+0.50¢ 86.59+2.09¢ 0.159+0.00a
N2 106.28+3.47a 35.16+1.85a 13.58+1.59h 109.93+3.31a 0.151£0.01a
N3 100.82+3.15a 32.05+1.78ah 13.32+1.59h 104.16+3.31h 0.147+0.00a

AR NG FHREOR MR APE T AN G K TPAL B] W 22 5 2 (P<0.05). T,

Note: Different small letters indicate significant difference between nitrogen application rates of intercropping respectively at 0.05 level. The same below.
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Treatments Nitrogen levels Shannon index Simpson index Evenness index Richness index
[a]/E £k NO 2.956+0.33¢ 0.938+0.00c 0.908+0.01b 26+1.00b
Intercropping maize NI 3.113:0.08b 0.9500.00b 0.922:£0.03ab 29:2.08a
N2 3.155+0.04ab 0.953+0.00ab 0.934+0.01ab 29+1.16a
N3 3.237+0.02a 0.957+0.00a 0.949+0.01a 30+0.58a
[A)E T 44 55 NO 2.981+0.17b 0.939+0.01b 0.903+0.03b 27+3.79a
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N2 3.223+0.08a 0.957+0.00a 0.961+0.01a 29+1.53a
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