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Study on the Ratio of Vermicompost to Napier Grass (Pennisetum purpureum cv.
Pakchong 1) and Binder from Discarded Cow Milk on Biodegradable Plant
Containers Molding
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Abstract: The objective of this research was to develop a guideline for the utilization of animal waste
and to create organic plant containers that can release nutrients in the soil following natural
decomposition. The trial was established between 20 May 2021 and 19 May 2022 at Kasetsart University
Kamphaeng Saen Campus by comparing the ratio of vermicompost to Napier grass and the
appropriate binder ratio for plant container molding. The binder for this study was made primarily from
discarded cow milk. A total of 15 treatments which were evaluated under this study comprised of the
vermicompost: Napier grass ratios (4:1, 3:1, 2:1, 1:1 and 1:0 by weight) and the binder ratios (0.5, 1,
and 2 times by weight). Molding of plant container was established by using a hydraulic press machine
under the pressure ranging from 350 kPa to 340 MPa. The plant containers produced from all ratios of

vermicompost to Napier grass and used twice as much binder in preferable products
Keywords: vermicompost, Napier grass, animal farm waste, plant containers, discarded cow milk
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Figure 1 Dimension and configuration of plant containers
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Table 1 Chemical properties in vermicompost, old Napier grass, discarded cow milk, glue from discarded cow milk and

standard of organic fertilizer.

PH (dz?m) OM(%) N ratio (OI/\:| Elys?fsf mfu
Vermicompost 5.81 0.31 61.78 15:1 72.76
Old Napier grass 5.68 0.25 82.65 69:1 6.81
Discarded cow milk 6.33 0.35 19.74 19:1 -
Glue from discarded cow milk 9.02 28.9 25.50 8:1 44.82
Standard of organic fertilizer
(Department of Agriculture, 2014)
- Solid organic fertilizer < 20:1
- Liquid organic fertilizer < 20:1 <30
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Table 2 The macronutrient concentrations in vermicompost, old Napier grass, discarded cow milk, glue from discarded

cow milk and standard of organic fertilizer.

Total N (%)

Total P.O (%)
2 5

Total K.O (%)

Vermicompost
Old Napier grass
Discarded cow milk

Glue from discarded cow milk
Standard of organic fertilizer
(Department of Agriculture, 2014)

- Solid organic fertilizer

- Liquid organic fertilizer

2.34 2.18 0.22
0.70 0.41 1.42
0.60 0.18 0.13
1.90 0.41 0.05
210 205 205
205 205 205
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Table 3 Physical characteristics of plant containers from vermicompost and Napier grass.

Vermicompost: Glue

Treatment ) )
Old Napier grass (by weight)

Physical appearance

The shape of the pot

3 4:1 2

- Excellent shape
- No cracking after
two weeks of air drying

- Good shape, slightly
inflate at the bottom.

- No cracking after two
weeks of air drying

- Good shape, slightly
inflate at the bottom more
than T3

- No cracking after two
weeks of air drying

- Good shape, slightly
inflate at the bottom and
tricker than T9

- No cracking after two
weeks of air drying

- Good shape, smooth
skin, cracking

- Cracking after two weeks
of air drying, more than

one point
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