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Abstract

Theneed to boost production of edible protein sources for human consunption was the
aimofthisresearch gudy. Thiswork also investigated the conversion of wastesto wealth
by usng sawdus and water hyacinth (Eichhornia crassipes) in Pleurotus florida
production. Water hyacinth, a water weed, is a nuisance in our environment especally
when rotten. In this study, P. florida (oyster mushroom) was cultivated on a mixture of
choppedwater hyacinth and sawdust. The experimental set-up was a cormpleterandomizd
desgn (CRD)inthree (3) replicates. Data werecollected on growth andyidd parameters.
Theparametersmeasured werenunber of fruiting bodies, fruiting bodiesweight, average
fruiting body weight, width of pileus, length of dipe, biological efficiency, production
effidency, days to full colonization, daysto primordial initiation and average mycdia
extenson per day. Results obtained from this sudy revealed that sawdust alone, as
substrate, gave the highest number of fruits(18.67). Smlar trend wasobserved in fruit
weight, length of stipe, mycelia extension per day, production eficiency and biological
efficency. The largest width of pileuswas produced by water hyacinth alone (9.33cm)
while the smallest was obtained from the substrate mixture of ratio 2:2. Thisresultis an
indication that sawdug alone is more productive, when compared with water hyacinth
aloneor in combination, for the cultivation of Pleurotusflorida.

Keywords: Biobgical andProduction efficienciesPleurotus florida, water hyacinth.

Introduction

A mushroom B a macro-fungus with a dstinctivetifrg body which can be either
epigeous (above ground) or hypogeous (undergroand) large enough to be seen with
the naked eye and to be picked by hand (Chang aled, M004). Mushrooms are non-
traditional horticultural crops having high qualigf proteins, high fibre value, vitamins
and minerak (Narayanasarayal., 2009). Their use as food and delicacy is nowraes)
greater importance in human dets worldwide (Ogumadand Fagade, 1982; Akpaga al.,
2003). Mushroom is rich n protein, some esseralino acids, fiber, potassium and
vitamins with low cholestero and fat levels (Raég 1996). Mushroom cultivation
represents the only current economically viableeblinology process for the conversion
of waste plant residues from forests and agriailt(vwood and Smith, 1987).

Oyster mushroom may be grown on wide range of plestes such as sawdust, paddy
straw, sugarcane bagasse, corn stalk, corn colse veatton, leaves and pseudo stem of
banana, water hyacinth, duck weed, rice straw ktcloes not require costly processing
method and enrchment material (Bagioal., 1979; Chow, 1980; Quimio, 1980). Sawdust
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and sugarcane bagasse were the best substratgsodang oyster mushroom than other
agro-based substrates (Ahmed, 1998).

At present, the commercial cultivation of edibled amedicinal mushrooms on substrates
formulated with Ignocelulbsic materiak of diffate sources alone or mixed with other
supplements s gaining popularty n Nigeria to roeene nutritional Imitatons and to
provide sutable substrate structure and pH for mimaeshrooms (Lopezt al., 2008).
Therefore, the obective of ths work is to invgstie the infuence of a combination of
water hyacinth and sawdust on the growth and weRleurotus florida as an alternative
means of protein production.

M aerids and M ethods
This research study was carried out at the mushmmakiation and production laboratory
of the National Horticultural Research Institute IMORT), Idi-Ishin, Jericho, Ibadan.

Collection of M aterials

The sawdust fromGmeina aborea wood used for this research work was collectetheat
Forestry Research Institute of Nigeria (FRIN), Hmadwhile the water hyacinth
(Eichhornia crasdpes) was harvested at Epe in Lagos metropolis anddsest A hand
cutter was used to chop the water hyacinth intoepieof 3-5 cm. The spawn was obtained
from the mushroom unit, NIHORT, Ibadan.

Prepaaion of desired spawn pack et
Five treatments were used for the growthiPl@urotus florida. These were as follows:

S/No SUBSTRATES COMPOSITION

1 Substrate-1 Water hyacinth only

2 Substrat-2 Water hyacinth : saw dust = 3

3 Substrat-3 Water hyacinth : saw dust = 2

4 Substrate-4 Water hyacinth : saw dust =1: 3
5 Substrate-5 Saw dust only

The treatments were mostened untl the mostungteab was between 60 - 65%. They
were filed into polyethylene bags with each bagighieg 300g and packed tghtly. The
neck of the bag was made with heat resistant PV@y (Finyl Chloride) tube through
which the spawn was introduced later. The openiag wovered with a cotton plug. For
about 30 minutes, these bags were steriized irawdoclave at 12C, allowed to cool to
the temperature of between@5and 2%C and aseptically inoculated with the spawnPof
florida. The treatments were replicated three (3) tme$ iacubated for 30 days after
spawning.

Collection of Data
The data collected were; number of fruiting bodidsjting bodes weight, average

fruiing bodies weight, width of pieus, length of stipe, producti@fficiency, biological
efficiency, mycelia extension, days to full colatian, primordia hitaton and the
average extension per day. The data obtained wahjected to ANOVA. Means were
separated using Duncan's Multiple Range Test (DMRT)
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Results

The result from the analysis of variance (ANOVA)vaaled that different substrate
mixtures had significant effects on the number witiig bodies, fruting bodies weight,
average fruting body weght, width of pileus, lngof stpe, production efficiency, days
to full colonization, days to primordal intiationand biological efficiency. On the
contrary, average extension per day was not sgmifly affected.

In terms of the number of fruitng bodies, saw dabhe (as substrate) gave the highest
number (18.67). This was followed by the substnaigture of water hyacinth and saw

dust of rato 2:2 (11.33). The kast number wasiwdll from water hyacinth alone (4.67).

This same tend was observed in the fruiting bodiesight. Here, saw dust alone

produced the highest fruiing bodies weight (92.3fdowed by the substrate mixture of

ratio 22 (58.67g) whie the least (39.67g) wasdpred by water hyacinth alone (Table
1).

Table 1: Pleurotus flarida yield on the mixtures of water hyacinth shoot dry weight
and sawdust

Substrates NF FW (9) Average fruiting Width of pieus Length of stipe

body weight(g (cm) (cm)

Water

hyacinth only 4.67  39.67 9.18 9.33 3.53
3WH+1 SD 6.33  47.67 7.77 8.27 4.83
2WH+2 SD  11.33 5867 5.23 5.13 4.37
1WH+3SD 480 43.00 11.21 533 3.9
Sawdust only 18.67 92.33 4.98 7.63 5.27
LSDoos 286 28 3.71 0.44 0.40

NF= Number of fruiting bodies, FW= Fruiting bodiegeight, WH=Water hyacinth, SD=
Saw dust

Similarty, the length of stipe was significantiyndgest (5.27cm) wih saw dust alone, as
substrate, followed by the substrate mixture obr8tl (4.83cm). The least was recorded
in water hyacnth alone (3.53cm).

In contrast, the average fruiing body weight poedu by water hyacinth alone was
highest (9.18g). Howewer, this was not significartifferent from what was obtained
from the substrate mixture of ratio 1.3 (11.21gheTleast average fruiting body weight
was produced by saw dust alone (4.98g). Similaerghton was made wih the width of
pleus just as in the average fruithg body weidttte largest width of pieus (9.33cm) was
produced by water hyacinth albne. This was sigmilg different from the one produced
by the substrate mixture of rato 3:1 (8.27cm). Hubstrate mixture of ratio 2:2 produced
the smalest but it was however not significantifecent from the one produced by the
substrate mixture of ratio 1:3 (5.13cm and 5.33cespectively). Both the production
efficiency (P.E.) and biodlogical efficiency (B.Ewere of the same trend. The highest
percentage of B.E. (87.93%) was recorded with sast dione while the least (37.78%)
was observed with water hyacinth abne, as substréfig 1).
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Fig. 1. Effects of the mixtures of water hyacinth and shwt on the Biological Efficiency
(%) of P. florida
WH= Water hyacinth, SD= Saw dust

The number of days for ful mycelia colonizatiorloiwed the same trend with primordial
intiation (Fig 2).
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The longest number of days for full mycelia cobtiin was observed in the substrate
mixture of ratio 3:1(28.67 days) but not signifibardifferent from the one recorded n the

substrate mixture of rato 2:2 (Table 2). Howewbe shortest was recorded in saw dust
(25.33 days).
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Table 2: Pleuraus florida growth on the mixtures of water hyacinth shoot dry weight
and sawdust

Substrates Production Days to full Average extension
Efficiency (%) colonization per day (cm)

Water hyacinth 16.00 26.33 1.20

only

3WH+1 SD 17.00 28.67 1.20

2WH+2 SD 21.05 28.00 1.20

1IWH+3SD 17.22 27.00 1.20

Sawdust only 3195 25.33 122

LSDo.cs 1.02 2.57 0.02

WH=Water hyacinth, SD= Saw dust

Discussion

For the growth and yiedd of the mushrooRIe(rotus florida) in this study, various values
were recorded from the treatments. Moretakl. (2010) recorded the maximum number
of effective fruiting body on sawdust after ricerast, as a substrate, in a simiar
investigation. Higher number of effective fruitiigpdy may be due to the presence of
glucose, fructose and trehalose in the substratereported by Kitamotaat al. (1995).
Poppe (1973) found that Indole Acetic Acid (IAAXxieased the number of fruiting body
of mushroom. Furthermore, an increased surface areh availabiity of the saw dust
components must have enhanced the number of drusmdies produced. This is also
attrbutable to the highest fruiing body weightndest length of stipe, highest production
and biological efficiencies recorded with saw dadbne. The appreciable days to full
mycelia colonization of oyster mushroom on différenbstrates might be due to variation
in their chemical compostion and C: N rato asortgul by Bhattiet al. (1987). The
results recorded on all substrates were almosksitoi the findings of Shal al. (2004).
He reported that the spawn runnng took 16-25 dafgsr inoculation. Mondakt al.
(2010) observed the lowest time (5.50 days) fomgmdial intation on saw dust, as a
control experment which was statsticaly simikith banana kaves and rice straw in
both (13) and (31) ratio. In a related reseafimhet al. (2004) found that the spawn
heads appeared 6 days after the spawn running. A (i988) also stated thRt odreatus
completed spawn running (full mycelia cobnizatian) 17-20 days on different substrates
and time for pinhead formation was noted at 23-2ysd

Conclusion

Sawdust abne may be concluded as the most sutablstrate for the cultivation d?
florida (Oyster mushroom) in comparison with other treatmen ths investigation. It
gave the highest yields in terms of number of ifigiitbodies, fruiting bodies weight,
length of stipe, the production and biological cificies.
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