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Abstract
Volvariella volvacea, a mus-hroom which is commonly produced on oil palm pericarp

waste mainly for subsistence interest, was cultivated using paddy straw and three different

levels of sorghun grain spawn. Frult bodies were obtained between 10 and 35 days after

spawning. Cumulative fresh mushroom yields oi approxirnately 2.31 kg, 4.15k9 and 4.97

kg were obtained for every 15.5k9 of dry straw used at 6.0% 9.68% ancj 1 2.0% spawn rates,

respectively. Approximately 74.0% of the total yiled was obtained during the first flush.

There was a significant increase in yield as spawn rate increased. A general decrease in

average weigth with increasing age of culture was observed.

INTRODUCTTON
Edible wild muschrooms have been regarded by many Nigerians as a delicacy, tlavour

enhancer, and a health food since earliest times. The degree of deliciousness, howevqr,

vailes with mushroom species. Mushrooms have been found to be relatively high in minerals

(Alofe, 1985 unpublished;Alofe, 1991; Oei, 1991; Alofe et al. 't996). Vitamins (Tolenlio,

1981; Oei , 1991;Alofe,etal., 1996). Several species of ebible mushrooms have been

reported to have a definite effect on blood pressure (Suzuki and Ohshina, 1976; Mori,

1978), tumours and viruses (Oei, 1991). They have been found to be generally low in lat

content (1-8%; with an average ol a%) (Oei, 1991; Alofe ei al., 1996). Unsaturated fatty

acid, of which linoleic acid is the most abundant, make up at least 72% ol the total fat

contgent in V. volvacea and other mushrooms unlike animal fat which is mostly made up ol

saturated fatty acids that are hazardous to health (Oei, 1 99 1 ). Mushreooms are therefore,

considered as health food. lt is no wonder then that certain mushroom species that are

indigenous to Nigeria are used in folk medicine in Nigeria ( Oso 1972, Alofe, 1996) and

others in oriental medicine (Oei. 1991).

SOme edible wild mushrooms consumed locally grow in large numbers and are'

therefore, readily available for sale. Others such as V. volvacea (Bull ex. Fr.) Singer which

are very delicious, but produce only small number of mushrooms per flush, can only be
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qsed to serve subsislence purpose. Volvariellavolvaceanalurally remains actively growing
underits specific substrate, the oil palm pericarpwaste, for many years in form oi rirycefj
lilats. Hence this species is usually stimulated to llush year after year on the same btatjon
during the rainy season particularly in Yewaland of Ogun State and in some rural areas ol
Kwara State.

Volvaiella volvacea has been cultivated in many European and Asian counlries for
rnany years on a variety of substrates which are mostly agriculturalwasles (Young and
Graham, 1973; Chang,1974; Bano, 1g76; Chang,1g77;chang, 1g7g; Cheng an-d Tr,
1978; chang, 1981; Tolentino, 1981). Nutritional status of mqshrooms has ilso been
exlensively studied (Alofe, 1995 unpublished:Adewusi et. at.1993). However, V, volvacea
has never been reported to be cultivated in Nigeria belore this work, though it is highly
valued for its nutritional properties by many Nigerians. Characteristically, V. 

-volvacea-has

been lound growing naturally on oil palm pericarp waste. lt has recently been found growing
around the bases of banana plant butts and also on the herred trunk of an unidentifieJ
wmden tree, both of which have reached an advanced stage of decay. The most natural

' substrate for the growth of this mushroom appears to be the oil palm pericarp waste which
is usually deposited around palm oil procesisng pits called 'ebu" or 'eku'by the Nigerian
Yonbas.

The objective of the present work is to describe the indigedous (locat) method of V.
volvacea mushroom production as practiced by some Yorubh farrhgrs, and to-design a

' simple and cheap but conventional method of cultivation thht wouid-be_within the{in{ncial
resources of the'Nigerian farmers and which will make it possible to produce lhe mushr6om
all'year around. The work was also undertaken to determine the effect oi spawn density on
lresh mushroom yield.

Materials and Methods
V. volvacea mushrooms, commonly called the paddy straw mushroom, was obtained

locally around lle'lfe. Paddy straw was obtained lrom the lniernational lnstitute ol Tropical
Agriculture (llTA), lbadan. Light-coloured, red variety of sorghum (Sorghum bicobr L.
Moench)was obtained lrom a market at lle-lfe.

Sample Description
V. volvacea is called "Olu'iha' by the Nigerian Yorubas because it is commonly lound

gro,Ying on oil palm bunches, and pericarp waste ('iha") which mntains about l S to 2fflo ol
pailially deoiled librous portion of the pericarp and mesocarp. The button stage ol the
mushrmm is normally enclosed within a dark-grey mernaranous tlssue called funiversal
vqil'whictr gives the young mushroom a greyish-black, egg-shaped appearance. As
developrnent advances, the stipe elongates, the veil ruptures just above the croryn ol the
ptleus (cap) and the pileus is eventually carried alofl, leaving the remains ol the veil, called
vofua, at the base ol the stipe, at the subtrate level. The volva is a charactristic feature of all
Volvariellaqer;ies.

The stipe of the mature mushroom is creamoloured and stout. The pileus is.thick and
qeam-cdoured but it has a dark-grey crovvn. The mature mushrmm is fteshy but slightly
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rbrqrs to taste. The mugrroom sampre u.sed ror mvceriar isorat'ron through tissue curture

tecfnique was obtaini;;; d.*ying butt r.rn.int ol a banana plant in November on

.the,premises or on. or t . s.nior statt ouarter*i tt. ouxemi Awolcxvo university' lle-lle'

DescriptionofthelndigenousTechnologyforSlimulatingGrowthandFruit
ioAY Formation bY V' volvacea

Processingoloilpalmlorextractionolpalmoilgenerallytakesplaceduringtherainy
s@sn h N.tgeria. E-il;; oip"r, oir r., uoii."o-"nd mashed lruits is done within.a

water-filed, more or r.J-ii*r.r'pit ol about t to t'lo meters deep and 1 to 1'/, meters m

diameter. whsr the oil portion ol the pericap'-rno'r.*..rp is deemed to have been

cunpletely extraaed, ih!-nut, and most of if..,. ilU.ut prtion are separated {rom the

aqueous phase. The aqueous. phase.,is t.n'ihro*n o*, . shaded area that had been

cleared of twigs and ri1tt.. close to the extrac't"t'n pit' 1re pericarp waste is allowed to be

de-watered lor 48 ro ;;;;;;. "f*r which t . ..*i-iriid waste is covered with partially dry

,oarm leaves to a[ow adequate ventiration ,.r p,.p., gr?*n, ,l:^"]':l mat and primordia

iormat'ron, and lruit body production' All t'I:t'Id;ip"ericarp y;tlT are thrown over the

palm leaf-cou.,.o initl"i layer.-Tire pericir|-*uJtt uti is naturally inoculated by

-v. 
vorvaceaspores d;i ;;"il.rent both in the underryng soit and atr

CultivationolV,volvaceausingtheConventionalMethodPreparationolTissue
Cufiuie lrom V' volvacea using the

Ahealthy,youngV,volvaceamushroomwasbrokenintotwopartsandasmallamount
(2x2mm) ol the expsed innner tissue was ...piil"rrv rgmoleljoei' 1991)with a sterile'

noJv razor UfaOe. f5ei'rsr* *.. transte'ri-'rmineOiatety onto the sur{ace ol sterile solid

Dotato dextrose .g"; il;;;;i.[. .r *.h tissue isolationwere made and the plates were

ircubated at 30€ ';tii*Vti"f 
colonies were 2'5 to 3 cm in diameter' i

PREPARATToN oF 
"' "'ixii^ff 

sPAwN oN soRGHuM i

Ught.coloured,redvarietyo{.sorghumgrains(sorghumbic'olor)(oei,1991)were
manually cleaned UV *i.**irig of .ni ft.nOii.fingtf''t un*anted. materials' Some ol the

deaned g,.in. trsJsi;:;'J;:Fi;;rJil;."i .0 in 400mlol tao water lor 24 hours'

The soaked gr"in, iL,. drained, rinseO witt ] iOOrf po'ti'on o{ tap water and drained-to

dropwise *rt., f.u.i-Oypru, tO.ZSg) *.-t .OOJto and mixed thoroughly with the gratns

in a s00mlcsnica,laskio prevent ctumpinffi4* i. provide calcium ions (caz') lor the

mycetium culture. il; il.il.; prag.d*itf*n . *"ir and then covered with aluminium

loil, belore it *..'.,itoJr.r"-.i.ii*r.0. d';; sterile grains. were inoctlated with a

piece (2x2mmr.r i,..ji.rtssue cultureoi i,iiirnr.trri llaskwas incubated at 22 to

25e with **.J:il"ffi"i*.Ci. oi+.tt. *" 
'nv*!1'13.*i,'ed 

srains' lrrcubat'ton

was continud until the grains wae ,rpridv *veredby mycelium films' such mycelium

*amified gnint arl itrJrred to as mushrmm seed or spawn'
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Prtparatlon of Soil Bed
A centrat portion (50 x 120cm) of a shaded area that had been cleared of weeds ard

leaf litter was delimited uiing a ditch (15 x 20 cm). The ditch was surrounded by arnther
dltch (25 x 30 cm) which was about 25-40cm away from the inner ditch. A cavity (0.5 x 0.4

x 0.3m)was made in the centre of the central prtion. The cavity was filled with sard to aid

perolation ol water and misting. The central prtion together with the sand-filled cavity

constituted the soil bed.

Freparation of substrate (the straw bed),
Grain-free, paddy straw pieces (50cm long) were tied into bundles, the butts of which

were about 15cm in diameter. The straw bundles were completely submerged in boiling

lap water in a covered metal drum throughout the sterilization procedure which lasted 4 to

6 hours. After cooling to about 6trC wr'thin the covered drum, the straw bundles were

squeezedrained to dropruise water level to obkin a moisture content of about 70lo75Yo,
The bundles were allowed to cooldown io between 3d and 35oC beforetheywere la,e side

by side on the soil bed until the entire soil bed was mmpletely covered. Calciurn

carbonate(Ca0o, - (209) was sprinkled over the straw layer to provide a slightly acidie

mndilion to prwent growth ol Trichdema and bacteria contaminants and to provilJe calcium

ions which Would enhance mycdlial mat formation as well as fruit body production.

Arrangement of straw bundles in layers was repeatd until the straw bed was between 50

.and 60cm high. The layers were ananged such that the butts of adjacent layers wae
oppsite. Each layer was spawned thoroughly at the rate of dther 6.0%, 9,68% or 12o/o.

Small pfeces {2 to 3cm long) of semi-sterile straw were hipped on top of the spawnd
straw bed such that it was highest (25 to 30cm) at the centre, A transparent polythene

sheet was spread over the bed before it was mvered with a moquib net cage which was

placed on the strip of soil separating the two ditches, The mushrmm culture bed was left in

this co#ition for four days after which the cage and the plythene sheet were rermved.

" The culture bed was heavily watered and then enclosed in a plyfiene sheet cage iPlate
1) to faeilitate adequate misting that would provide a relalive humid!$ of 80 to gtr/' which is

essential for adequate mushrmm flushing. The nnsquito net cage was replaced and fie
culture bed was, there after, slightly watered at four{ay interval. The procedure was repeated

using varied amounts of spawn to determine the effect of spawn density on mushrmm
yield.

Fully expanded but still fresh fruit bodies were harvested manually by hand-$d<ing

iPlate 2) and we{ghed-immediately after harversting. The experiment was done in three

replicates. During the course of study, tempaature ranged bets,vem 2S and 3OC.
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Plate 1, Musnroom nouse used f or, 0xoe;rirngntal mushroom cultivaiiern,

Plate 2. Votvariella volvacea fruiting on paddy straw bed and the surlounding soil bed.

Results and Dicussion.
The yield of fruit bodies wasobtaind between 10 and35 days after spawning (Table 1,

Plate 3). A cumulative yield of 4.15kg/15.5k9 dry straw was obtained in 35 days with 9.68%

spawning and 26.77% utilization o{ the substrate. The average wdghts of the fruit bodies

ranged between 11.93g and 21.09g. Average weights ol lOligus lisnorus strains have

been reported to range from 4.57 to 70.00! (Tschierpe, 1981). The largest number of fruit

bodies were obtained on "Day 111; which was the second day of the first mushroom flush.



lolvariella volvaceaGrown on Paddy Straw Bed
Table 1. Fresh Yleld of I

Yield* / 15.5k9 drY sttaw

Iim of pkking (duYr)

IO

ll
l2

l6

20

tr
*35

172.91 4,U1.28 1235

10737 41,148.65 11.93

llo. of lruit bodies $esh (umutotive Av*oge Subtrote --..
weight (gf weight lg) weight (g) utilizotion [%)'

3 60.03 60.03 20'01 0'39

85 1,742.90 1,802.93 20'50 ll'63

3,068.23 21.09 19.79

3,668.26 17.14 23il

3,868.37 12.51 ?4.94

&

60

35

t6

l4

9

1,265.30

6m03

2m.ll
26.07

26Il

t50 0.05 6.34 12.07

' Values are means of three replicates'

cropping was insignificant'

0.15IO.II

The yield was 42.01% of the total yield, on "Day 12', which marked the end of the first

tush, a go.sox yield was obtained.lvlost of the fruit bodies obtained during this experiment

*". proor.ed during the first flush and they constituted 73.69% of the total yield with only

ig.tdg-n utitization if the subtrate. lt has been reprteci that the biggest and greatest

numbers of fruit bodies were produced during the early stag-e of mushrmm cultivation

ili;;;f ai., iggi;inanna and Garcha, 198i; Tan, 1981). Each of the remianing four

frushes occurred tor onr/one oay. A decrease in number of fruit bodies produced per 1ustr,

*itf,lina,...ting age of culture, was observe'J from "Day '12" to the end of the expedment'

There was a decrease also in average weight o{ fruit bodies frcm 'Day 20'to 'Day 35'but

it was very slight. A decrease in the numbers of iruit bodies with increasing age o!culture

l.,as oe.n rdrted (Khan et al 1981; Khanna and Garcha, 1981;Tan, 1981)' ln 20 days'

gg.z4%of the total yietd was ontained white further increase in yield in the remaining

rethe harvested v, volvaceamushroomrs r'n
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"Ift6,rg3ults 
obtained on tre eff ect of spawn density on $eld of 

. 
v. volvacea are slpwn in

r.bffi]ff;".T. riild.iincrease in fresh mushroom yield with increase in spawn

tdtg, rylth . *u.rpnffiffir..* ,,; rp utilii.tion of subtrate. l'lowever, the largest

nwser ol trult bodies *"1 ,ut i.ro on "Day 11i at thedifferent spawn rates used' only

2.31kg ol fresh ,u.n*r. *.[ oUt.in.O in gS days when 6'0% spawn rate was used'

when g.6s% spawn ,.t. *., used 4.1Skg *.r out ii,to, while 4,9ftg was obtained when

12.0o/o spwn ,.t. *.r-rr.o. oni}, +asor 
"no 

ffi.sr'/. of the total yield obtained with

lz.trl"spawn ,.,. *ri.-oii.ineo'witn s.ove ano 9.68% spawn rate, respectively' The

resultsobtainedintrrisworrareinagreementwiththose..?"l1Td!]]lesamemushrmm
species (v. volvacea),"d;;;;' tt^iitlo.tther 

mushrmm species (cheng and Tu'

i6id; rnl. et al, 1981; khanna and Garcha' 1981)'

Table2:EtfectofspawnDensityontheYield,ofVolvariellavolvacea
SPawn rate (o/o)

Iime ol 6'0

Pkking (doys) .

A B-?-
l0 62.34 62.34 0.40

ll 967.15 1,029.49 6'64

12 txgt 1,786.46 ll'53

16 36365 2l50.ll 13'87

m 102J0 i,251.31 14'53

fl 4135 \294.6 1480

3t 15.06 2,309.72 14'90

tsu0.05 1634 l?Sl

AB
60.03 60.03

l,/42.90 1,802.93

1,265.30 3,068.23

6m$ 3,668.26

2m.ll 3,868.37

l7?.9I 4,041.28

107.37 4,148.65

A__T_C
83.11 83.11 0.54

2,05002 2,133.13 I3J6

1,415.73 3,548.85 n90

7l0.lt" 4,258.97 ?9.41

460.04 4,719.01 30.45

13338 4,85279 3l3l

115.29 4.967.58 32.05

8.83 41.66 

-

(
0.39

I1.63

19.79

23.67

24.94

?6.07

26.77

963 30;14 

-A: daily yield (g, lresh weight basis)

;; .rrfulrirt yield (g, fresh weight basis)

C; iu[ttt.t. utitization (%) per.15'5kg of dry straw'

'Values are means ol three replicates'

Gonclusion
ltisapparentfromtheseresultsthatlocalwood.inhabitingedible.wildmwhroomssudt

as volvaieila rot ror;iue prooucl *rr.ui.rrv-tr'',o;gr,tt tr,tyear on agriCIttrral

wastes. The tectrnology dessibed in this reprt'* fifot and ca1 be easily adopted by he

local farmers. fne masse nln tftr. n." ttto'o't'L essential nutients that are present

in our edible *iro muiriooms but wnich .rr onry.ptringty available during the rainy

season.
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