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ABSTRACT

The present study was conducted in three phases, the first was in vitro using race tubes to
assess the effects of different agro-wastes [broad bean stalks (BBS), cotton stalks (CS), maize
stalks (MS), rice straw (RS), sugarcane bagasse (SCB) and wheat straw (WS)], supplements
[wheat bran (WB) and corn gluten (CG)] and biochar incorporation at different levels on
growth criteria of Ganoderma lucidum and the greenhouse gases emissions (GHGs). The
selected agro-wastes were prepared either alone or in combinations with fixed levels of
supplements, CaCOs and biochar for developing suitable formula for G. lucidum cultivation.
Different types of spawns, sorghum and agro-wastes based spawns, were prepared. In the
second phase, a comparative study was conducted using elephant grass (EG) formula versus
selected agro-wastes formulae, different biochar levels and spawn types in mushroom house, a
proximate analysis of mature fruiting bodies were also carried out. A greenhouse experiment, in
the third phase, was executed to assess the effect of Ganoderma post mushroom substrate
(GPMS) on the growth performance of cowpea infested with Rotylenchulus reniformis.

Among the substrates used, CS appeared best followed by SCB and RS. WB showed
best supplementation for mycelial growth. CO; emission values exhibited accurate
measurements to decide the suitability of such agro-waste for growth rather than visual
observations. CO, was the major GHG released, but methane and nitrous oxide were not
detected. Addition of biochar at rates of 10, 20, 30 and 40%, resulted in improvements of the
mycelial growth with lower levels of CO, comparing to control faster growth rates were
observed in formulae received 40% biochar and inoculated with agro-waste-based spawns.
CS+RS+SCB+WB formula proven its superiority for in vitro growth and active spawn
development substrate. Increasing spawning doses was parallel with speeding up the mycelium
colonization rate. Higher longevity was obtained with sorghum spawn until 6 months. In
mushroom house, this particular formula proved its superiority and was on par with
recommended EG formula; it gave the highest yield (195.16 g Kg%), biological efficiency
(19.52 %), protein (16.69 %), polysaccharides (3.61%) and minerals (3433 mg/100g). Spawn
running period was the shortest in treatments inoculated with agro-waste-based spawns. With
40% biochar, days required to the complete mycelium colonization and fructification were
10.60 and 23.00, respectively. At 10% biochar, highest yields (238.40 g Kg™), biological
efficiencies (23.84%), protein (19.58%) and minerals (4092 mg/100g) were obtained. The
higher the biochar level, the higher the reduction in emitted CO5, the loss in C and the increase
in N of Ganoderma post mushroom substrates (GPMSs). Under greenhouse conditions, almost
all the tested GPMSs, at 0.125 or 0.25%, encouraged the reproduction of reniform nematodes
and improved plant growth criteria.

Key words: G. lucidum; agro-wastes; biochar, spawn; nutritional profile; GPMS; R.
reniformis
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