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Colonization of Plant Growth-Promoting Rhizobacteria and its Effects on the
Growth of Stipa Purpurea Under Different Temperature Conditions
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(1. Academy of Agriculture and Forestry, Qinghai University, Xining, Qinghai Province 810016, China;
2. Qinghai Provincial Key Laboratory of Agricultural Integrated Pest Management, Xining, Qinghai Province 810016, China)

Abstract: To screen plant growth-promoting rhizobacteria (PGPR) that are capable of stably colonizing the rhi-
zosphere of Stipa purpurea, four PGPR strains previously isolated from this alpine grass were evaluated. Rifam-
picin-resistant derivatives were generated to monitor root-zone colonization dynamics, and the effects of bacte-
rial inoculation on seed germination, seedling morphology, and physiological indices were assessed under the
culture of 15°C, 20°C, and 25°C. Serratia proteamaculans GD-1-1 and Paenarthrobacter nitroguajacolicus
YD-2-4 established stable populations in the S. purpurea rhizosphere, and the colonization amounts were
1.22X10%and 0. 06 X 10* CFU-g" " at 20 d, respectively. Dilutions of YD-2-4 (1X 10" and 1X10* CFU-mL ™"
significantly enhanced germination and seedling growth across 15°C-25°C, concurrently increasing antioxidant
enzyme activities and lowering malondialdehyde content. In contrast, the stimulatory effect of GD-1-1 (1X10°
and 1X10° CFU-mL ") declined with temperature and disappeared at 15°C. These results indicated that YD-2-
4 possessed robust colonization ability and broad temperature adaptability, making it an excellent candidate for
the development of microbial inoculants for alpine grasslands.
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Note: A, screening of rifampicin-resistance strains; B, domestication of rifampicin-resistance strains ; C, the growth of domesticated strains on

high-concentration rifampicin medium
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Fig.2 Analysis of resistance stability of domesticated PGPR
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Note: A, subculture of domesticated strains; B, morphological comparison between domesticated strains and wild-type strains; C, comparison of
solubilization zones between domesticated and wild-type strains on phosphorus-solubilizing and nitrogen-fixing media
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Fig. 3 Measurement of colonization density of domesticated PGPR in the rhizosphere of Stipa purpurea
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Fig.4 Measurement of germination rate and morphological parameters of Szipa purpurea under 25°C culture condition
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Note: A, seed germination rate; B, seedling shoot length; C, seedling root length; D, seedling biomass. The dilution multiples of LB broth
were 110", 1X10%, 110 and 1X10*; and the viable cell counts of strains GD-1-1 and YD-2-4 after 1 X 10", 1x10%, 1X 10° and 1< 10*-fold
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Fig.5 Measurement of antioxidant properties and chlorophyll content of Stipa purpurea seedlings cultured at 25°C
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Note: A, catalase; B, superoxide dismutase; C, peroxidase; D, proline; E, malondialdehyde; F, chlorophyll
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Fig.6 Measurement of germination rate and morphological indexes of Stipa purpurea cultured at 20°C
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Fig. 7 Measurement of antioxidant properties and chlorophyll content of Stipa purpurea seedlings cultured at 20°C
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Fig.8 Measurement of germination rate and morphological indexes of Stipa purpurea cultured at 15°C
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Fig.9 Measurement of antioxidant properties and chlorophyll content of Stipa purpurea seedlings cultured at 15°C
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