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Abstract

Bio-innovative production of soil amendment from spent oyster mushroom substrates co-
fermented with agricultural organic waste using endophytic bacteria as inoculants helped to shorten
the time it takes for soil amendments to occur and to produce an effective soil amendment formula.
Bio-innovative production of soil amendment materials from spent oyster mushroom substrates
co-fermented with agricultural organic waste, using two endophytic nitrogen-fixing bacterial strains:
Pseudoxanthomonas spadix MJUP08 and Novosphingobium sp. MJUP r9. Five levels of spent oyster
mushroom substrates (50, 60, 70, 80, and 90%) were tested over a fermentation period of 35 days.
The optimal formulation contained 80% spent mushroom substrate, 6% coffee husks, 6% corn fodder
dust, 7% cow manure and 7% molasses diluted with water at a 1:20 ratio, totaling 10 liters with 60%
moisture content. A 10% inoculum of both bacterial strains was applied. This formula resulted in the
chemical of the soil amendment, with nitrogen (N,), phosphorus (P,0s), and potassium (K,O) contents

of 0.34, 0.15, and 0.84%, respectively.
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Table 1 Mixing ratios of different formulas of organic fertilizers used to study soil amendment

formulations from leftover oyster mushroom lumps

Formula Oyster Coffee Corn Cow Novosphingobium Pseudoxanthomonas Molasses

mushroom  shell  dust dung sp. MUUP_r9 spadix MJUPO8
(kg) (kg) (kg) (kg) (mU) (ml) (kg)
1 0.5 0.16 0.16 0.18 100 100 1
2 0.6 0.13 0.13 0.14 100 100 1
3 0.7 0.10 0.10  0.10 100 100 1
4 0.8 0.06 0.06  0.07 100 100 1
5 0.9 0.03 0.03  0.04 100 100 1

Adapted from Thongpradistha et al. (2023)
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Table 2 Chemical properties and physical properties of organic raw materials.

Chemical properties Organic matter
and Mushroom  Coffee Cow Corn

Physical properties spawn shell dung dust
1) Organic matter content (OM) 54.73% 61.54% 39.81% 87.00%
2) Organic carbon content (OC) 31.74% 35.70% 23.09% 50.46%
3) Carbon to nitrogen ratio (C/N ratio) 81 36 15 51
4) Total nitrogen content 0.39% 1.00% 1.49% 0.98%
5) Total phosphorus (as P,Os) 0.16% 0.15% 0.34% 0.14%
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Table 2 Continued

Chemical properties

Organic matter

and Mushroom  Coffee Cow Corn

Physical properties spawn shell dung dust

6) Total potassium content (as K,O) 1.06% 0.90% 0.75% 0.34%
7) pH (soit:water = 1:1) 8 8 8 6

8) Electrical conductivity (EC) (Soil:water = 1:5) 1.27 0.08 1.58 0.72

9) Moisture content 50% 60% 60% 70%
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Figure 1
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Temperature changes (A), pH Changes (B) and moisture changes (C) during

the fermentation of bio-fertilizer from oyster mushroom residues of different

formulas for a period of 35 days
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Figure 2 Changes in the color of soil amendment from oyster mushroom residues in different

formulas for a period of 35 days
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Table 3 Color values in soil amendment from cultivated oyster mushroom spawns in various

formulations (mushroom loaf : various ingredients) after 35 days of fermentation

Organic fertilizer formula Color

L* a* b*
Start fermentation 20.24°+0.13 6.24°+0.08 1.95%+0.41
Formula 1 (50:50) 20.54°+0.33 4.119+0.01 2.4140.03
Formula 2 (60:40) 21.50°+0.32 1.3540.29 2.78°+0.40
Formula 3 (70:30) 19.66°+0.10 1.23°+0.11 2.66°+0.34
Formula 4 (80:20) 19.867+0.10 1.26°+0.02 2.46°+0.26
Formula 5 (90:10) 21.56°+0.22 0.912+0.24 2.21°+0.27

F-test * * *

Mean=SD from 4 replicates of the experiment was significant differences at p<0.05.
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Figure 3 Color of soil amendment from old oyster mushroom fermented with coffee husks
and forage corn dust using nitrogen-fixing microorganisms as starter to produce different

formulations after 35 days of fermentation
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Table 4 Total nitrogen content in soil amendment from cultivated oyster mushroom spawns in different

formulas (mushroom loaf : various ingredients) after fermentation for a period of 35 days

Organic fertilizer formula

Total nitrogen content (%)

0 Day After fermentation 35 day
Formula 1 (50:50) 0.36°+0.12 0.37°+0.14
Formula 2 (60:40) 0.33°+0.77 0.39°+0.89
Formula 3 (70:30) 0.36°+0.51 0.41%+0.05
Formula 4 (80:20) 0.34°+0.37 0.349+0.38
Formula 5 (90:10) 0.279+0.13 0.27°+0.19

F-test

Mean=SD from 4 replicates of the experiment was significant differences at p<0.05.
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Table 5 Total phosphorus content in soil amendment from cultivated oyster mushroom spawns

in different formulas (mushroom loaf : various ingredients) after 35 days of fermentation

Organic fertilizer formula

Total Phosphorus content (as P,0s) (%)

0 Day After fermentation 35 day
Formula 1 (50:50) 0.14°+0.45 0.12°+£0.41
Formula 2 (60:40) 0.119+0.77 0.20°+0.72
Formula 3 (70:30) 0.18°+0.15 0.15°+0.10
Formula 4 (80:20) 0.12°40.44 0.15°+0.40
Formula 5 (90:10) 0.08°+0.56 0.07°£0.72

F-test

*

*

Mean=SD from 4 replicates of the experiment was significant differences at p<0.05.
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Table 6 Total potassium content in soil amendment from cultivated oyster mushroom spawns in different

formulas (mushroom loaf : various ingredients) after 35 days of fermentation

Organic fertilizer formula

Total

potassium content (as K,0) (%)

0 Day After fermentation 35 day
Formula 1 (50:50) 0.75°+0.43 0.78°+0.13
Formula 2 (60:40) 0.96°+0.45 0.79°+0.91
Formula 3 (70:30) 1.01°+0.78 0.82°+0.54
Formula 4 (80:20) 1.13%+0.11 0.84°+0.82
Formula 5 (90:10) 0.84°+0.76 0.729+0.74

F-test

*

*

Mean+SD from 4 replicates of the experiment was significant differences at p<0.05.
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