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Different Organic Wastes as Carriers for Pseudomonas YT3
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(1.Shandong Academy of Forest, Shandong Engineering Research Center for Ecological Restoration of Forest Vegetation, Ji'nan 250014,

China; 2.College of Life Science, Shandong Agricultural University, Tai’an 271018, China)

Abstract: The current study was conducted to determine whether different agricultural organic waste, namely, chicken manure, vermicom—

post, mushroom residue, and peat, could be used as carrier for microbial fertilizer by inoculating plant growth—promoting rhizobacteria (PG—
PR ). PGPR are the rhizosphere bacteria that can enhance plant growth through a wide variety of mechanisms. The potential of PGPR in agri—
culture is gradually increasing because it offers an attractive way to replace chemical fertilizer use. Therefore, a bacterial strain with known
positive effects on plant growth, named Pseudomonas YT3, was selected in the present investigation. Considering the resource utilization of
agricultural organic wastes, the physico—chemical properties, bacterial strain release rate, effective live bacteria, and germination index in
the 40th day were investigated. The result showed that the water absorption rate of chicken manure was the lowest, whereas the Pseudomonas

YT3 release rate, measured at 93.08%, was the highest among all the four organic wastes. In addition, the water absorption rate of mushroom
residue was highest, whereas the bacterial strain release rate was the lowest. The phytotoxicity of different organic wastes was measured with
the germination index of alfalfa seeds cultured in the microbial fertilizer solution. The results indicated that, all of the germination indices,
except for the mushroom residue, were above 80%, and the solution can be beneficial to plant seed development, but with no phytotoxicity.
The numbers of these strains on chicken manure, vermicompost, and peat had a significantly increased. On the 30th day after inoculating
Pseudomonas YT3, the numbers of the strain were highest at 8.9x10* CFU-g™', 7.5x10° CFU -g™', and 5.9x10* CFU +g"', which were in—
creased by 560%, 326%, and 187% from their initial amounts, respectively. On the 180th day after inoculating the strain, the numbers of
Pseudomonas YT3 were lower than their initial amounts. Although mushroom residue had higher initial inoculation amount, the numbers of
Pseudomonas YT3 continually decreased with increasing inoculation time. Therefore, chicken manure and vermicompost, especially chicken
manure, was better as a carrier for Pseudomonas YT3 than peat.
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63.85%. CM 2387(178)c  1.59(0.12)c  148(0.12)c  93.08(9.51)a
292 Kﬁﬁﬁk%*%ﬁﬁ@’lﬁiﬁ'ﬂﬁ?ﬂ MR 44.98(3.248)a 3.58(0.19)a 2.42(0.28)a 67.59(4.44 )b
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Table 1 Basic physico—chemical properties of different carriers
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Figure 1 Germination index after culturing 36 h and 60 h treated with Pseudomonas YT3 solution
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Figure 2 Effect of different carriers on the survival of

Pseudomonas YT3
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Table 3 Correlation analysis between carriers basic physi—chemical properties and related characteristics

JH A w e RALBRE Rkl AL (s EC CEC
7k -0.25 -0.87 -0.23 0.95% 0.99%% 0.75 -0.78 -0.08 0.76
P& 0.52 0.89% 0.68 -0.92% -0.92% -0.77 0.89% 0.55 —0.98#
TETREL 0.87 0.26 0.35 -0.40 -0.54 -0.03 0.23 0.60 -0.58

KSR -0.49 0.34 -0.62 -0.56 -045 -0.32 0.16 -0.78 0.08
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