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Study on compound compost
inoculated with microbial agents
for resistance to stress in the
growth of melon and cucumber
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In recent years, global climate change has led to extreme weather conditions,
significantly impacting agriculture in Taiwan, located at the intersection of
tropical and subtropical regions. As current crop varieties and technologies are
insufficient to address extreme climates effectively, this project focuses on
developing functional microbial compost formulations to enhance crop tolerance to
high temperatures, drought, and other adverse conditions. Studies indicate that
the stress-resilient compost, based on 5-09 livestock organic fertilizer combined
with 20% vermicompost and 1inoculated with Bacillus Iicheniformis MLBL&&S,
significantly promotes nitrification. Cultivation experiments at 30°C to 50°C
revealed that treatments with MLBL888 at a concentration of 100 CFU/g achieved
the highest nitrification rate of 34.6 mg N/kg-week at 40°C, though the rate
declined at 50°C. Additionally, cucumber heat stress experiments demonstrated
that the treatment with MLBL888 at 10° CFU/g resulted in a plant height of 45.8
cm under 45°C heat stress, significantly outperforming the control group.
Furthermore, there was no significant difference in plant height under varying
temperature conditions, indicating that MLBL888 effectively enhances cucumber
tolerance to high temperatures. In greenhouse field trials, cucumbers grown
during the summer season with MLBL888-enriched microbial compost reached a plant
height of 214.1 cm in 60 days, significantly exceeding the control group height
of 165.9 cm. Treatments with MLBL888 concentrations above 10° CFU/g showed
minimal variation 1in performance. These findings demonstrate that microbial
compost enriched with Bacillus Ilicheniformis MLBL888 significantly improves crop
stress resilience and has the potential to be a key technology in mitigating the
impact of extreme climates.
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=—  LERTEEESEEMAREE S 2 K185 MLBLS8S - 2 30°C -
40°C ~ 50°C T H5%& 14 X BY(EE=E ( mg N/kg - week )

Formula
Treatment 103 10° 10° 106 CK (3.8
30°C 69+04 c* 19.8+05b 18.6+05b 241+11a 57+35.7c
40°C 134+14c 185+06b 225+0.1b 346+09a 92+379c
50°C 11.5+0.6 bc 16.3+08b 19.8+0.8 ab 235+05a 69+264c

*:Mean = standard error (n=4). Means within each row followed by the same letter(s) are not

significantly different at 5% level by Fisher’ s protected LSD test.

=7 - MPEEESHEMARRES 2 RS 78125 MLBL88S (10° ~ 10* - 10° -
10°CFU/g) - R NEREE 1 BRER 45°C435 48 /\ISEE% - thik 14 X
MEZZEZE (cm)

fic ;7 EE Al
Treatment

10° 10* 10° 10° CK (43 AE)
45°C 275 +19d* 352+0.7c 414 +19b 458 +1.1a 256+1.7d

25°C
(CK)

38.1 £1.1b 423+23ab 449 t17ab 46.6 £1.8a 37.5 £1.9b

*:Mean = standard error (n=6). Means within each row followed by the same letter(s) are not

significantly different at 5% level by Fisher’ s protected LSD test.
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