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Effects of Exogenous Actinobacteria on Growth of Foxtail Millet (Setaria italica) and

Culturable Microorganisms in Rhizosphere Soil at Mature Stage

CHEN Jie'?, QIAO Meixia!, GUO Yixiao', YANG Zhenping'?, GAO Zhiqiang'?, LIU Yutao®, LIN Wen'?"

(1 College of Agriculture, Shanxi Agricultural University, Taigu, Shanxi 030801, China; 2 Ministerial and Provincial Co-Innovation
Centre for Endemic Crops Production with High-quality and Efficiency in Loess Plateau, Taigu, Shanxi 030801, China; 3 Shaanxi
Bogin Biological Engineering limited Company, Xianyang, Shaanxi 713899, China)

Abstract: In order to understand the effects of the application of extra actinobacteria on the growth of foxtail millet and
culturable microorganisms in rhizosphere soil at the mature stage, pot and field experiments were conducted to study the
differences in the biomass and yield formation of foxtail millet and the culturable microorganism structure in rhizosphere soil at
the mature stage after Streptomyces albidoflavus (T4) and Streptomyces pactum (Actl12) application, and the relationship between
the growth of foxtail millet and soil microorganisms were also investigated. Results show that the biomass of foxtail millet is
increased under T4 both in the pot and field trials, while the grain weight of single plant and the yield of foxtail millet are
increased by 13.7%-22.6% under T4 and Act12 in the field trial than that of the control. The population of bacteria (B), fungi (F),
actinobacteria (A), and total of microorganisms are increased by 29.5%-56.9% under T4 in the light incubator pot trial. The
population of fungi is increased by 73.3% and 222.0% respectively under T4 and Actl2 in outdoor pot trial compared with the
control, while the population rates A/F and B/F are reduced by 34.7%—-72.4%. The stem and leaf dry weights and the grain weight
of single foxtail millet plant at the mature stage are positively correlated with the population of B, F, A and the total population of
the culturable microorganisms in the rhizosphere soils (r= 0.748-0.971, P<0.01), whereas negatively correlated with A/F and B/F

(r=-0.764 — —0.906, P<0.01). In conclusion, the tested actinobacteria can promote the growth and yield of foxtail millet through
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adjusting soil culturable microbial environment, thus, the application of extra actinobacteria to optimize the culturable

microorganism structure in rhizosphere soil is a useful measure to promote foxtail millet growth.

Key words: Foxtail millet; Actinobacteria; Soil microorganism; Rhizosphere; Growth promotion
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