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INTRODUCTION

Bamboo is prevailing near populated areas in Japan and
cause significant impacts on diversity, terrestrial water
system and carbon cycle in the ecosystem. Since bamboo
contains diverse organic and inorganic nutrients, its
converting into composts is a promising usage. The use
of earthworms for composting organic biosolids, termed
“vermicomposting”, is a sustainable- and cost-effective
approach for the management of biodegradable solid
wastes.  Commercial paper and food waste
vermicomposts can suppress soil borne pathogens such
as Pythium, Rhizoctonia solani, Verticillium (1).
However, no information is available on the feasibility of
bamboo vermicomposting and its suppressive effects
against soil borne pathogens.

The objectives of this study were to evaluate the
ability of earthworm to degrade bamboo into vegetable
growth medium and to demonstrate the disease
suppressiveness of the medium infested with a soil borne
pathogen P. ultimum var. ultimum.

MATERIALS AND METHODS

Preparation of vermi-composted bamboo-powder
One-year-old shoots of moso bamboo (Phyllostachys
edulis (Carriére) J. Houz.) were ground into powder
using a grinder, and soaked in ten times volume of tap
water for 24 hours to remove detrimental compounds
such as saponin. Ten kg of the powder was mixed with
100 g of earthworm (Eisenia fetida Savigny), 100 g of
dried powder of kudzu (Pueraria lobata (Willd) Ohwi.)
as a nitrogen source, and 20 g of commercial horse
manure/wheat straw compost (JRA Facilities, Tokyo,
Japan) as a soil-microbial source. The mixture was
placed in a plastic box, covered with a lid, incubated at
28+2°C for two months, and watered every other day to
keep moisture at approximately 80%. Fertility properties
(Inorganic N, PO,* and K%) of the mixture were
measured by using pack tests (Kyoritsu Chemical-check
Lab Co, Tokyo, Japan). A commercial nursery soil
(Aisai-1, Katakura Chikkarin, Tokyo, Japan) was used as
control. There were five replicates for each treatment.
Evaluation of disease suppressiveness Six-day-old
seedlings of Chinese cabbage (Brassica rapa L. ssp.
pekinensis, cv. Nanami) and cucumber (Cucumis sativus
L., cv. Aonagakei-jibai), and 12-day-old seedlings of
spinach (Spinacia oleracea L., cv. Jiromaru) grown in
the commercial nursery soil were used. Inoculum of
Pythium ultimum var. ultimum isolate MAFF240023 was
prepared by the bentgrass-seed culture method (2). One g
of the inoculum was thoroughly mixed with 100 g of the
compost in a mortar and placed in a plastic pot. The
seedlings were transplanted into the infested compost
and grown in an incubator at 25°C (night 12h) /28°C (day
12h) with continuous light and irrigated daily with tap
water. Mortality of the seedlings was determined 7 days
after transplanting. Five pots were used for each host
plant. Each pot had 5 seedlings.

RESULTS AND DISCUSSION

The vermi-composted bamboo-powder had equivalent or
higher inorganic N, PO,* and K* as compared to the
commercial nursery soil (Table 1). The compost signifi-
cantly suppressed damping-off of cucumber, Chinese
cabbage and spinach (Table 2).

The equivalent or higher NPK content of the
compost and its suppressiveness against P. ultimum var.
ultimum indicate that the vermi-composted bamboo-
powder has the agronomic potential as a vegetable
growth medium.

Table 1. Fertility properties of vermi-composted bamboo
-powder (VBP) and a commercial nursery soil (CNS).

Inorganic N PO, K*
(mg/kg) (mg/kg) (mg/kg)
VBP 440+14.7 183+48.0 752+137.0
CNS 594+19.0 240%27.7 55+1.4

Data are mean + standard error (N = 5).

Table 2. Effect of vermi-composted bamboo-powder
(VBP) and a commercial nursery soil (CNS) on
vegetable damping-off caused by Pythium ultimum var.
ultimum (PU).

Mortality (%)

Cucumber Spinach ;T:Q:;g
VBP+PU 0 8+4.4 0
VBP 0 0 0
CNS+PU 44.0+£14.3*  80.0£5.7* 28.0+9.1*
CNS 0 0 0

Data are mean + standard error (N = 5). Asterisk in the
same column shows significant difference according the
Tukey-Kramer honestly significant difference analysis (P
<0.05).
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