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Abstract: 
The current indoor research 

trial was conducted in the mush-

room research and production 

laboratory at the Department of 

Horticulture, the Faculty of Agri-

culture, Assiut University. 

Productivity of two oyster mush-

room species (Pleurotus os-

treatus and P. columbinus) was 

evaluated for ten different sub-

strates. These included six sole 

and four blended substrate reci-

pes. For the six sole substrates, 

three were target untraditionally 

used substrates studied against 

three commonly used substrates. 

The three target untraditional 

substrates were Cynodon dacty-

lon grass weed (GW), African 

mahogany (Khaya senegalensis) 

tree leaves (TL) and Faba Bean 

(Vicia faba L.) straw (FBS). The 

three commonly used substrates 

were rice straw (RS), wheat 

straw (WS) and sugarcane ba-

gasse (SCB). The four blended 

substrate recipes were prepared 

from equal weight of FBS and 

SCB with each of GW, TL, RS 

and WS.  Data were recorded for 

days lapsed to visible pinheads 

formation (VPF), fruiting bodies 

yield (FBY), number of fruiting 

bodies per culture (NF), average 

fruiting body weight (FW) and 

biological efficiency (BE). Statis-

tical analysis showed signifi-

cance for variance due to sub-

strate X mushroom cultivar for 

all the parameters studied. How-

ever, Pleurotus ostreatus mush-

room was superior to P. colum-

binus mushroom exhibiting a 

magnificent FBY and BE and 

reduced VPF in both trials. 

Closely similar result was found 

for NF and FW with minute ex-

ceptions. The overall results sug-

gest that Cynodon dactylon grass 

weed was superior to sugarcane 

bagasse, faba bean straw and Af-

rican mahogany tree leaves and 

mostly similar to wheat straw. 

Therefore, Cynodon dactylon 

grass weed may be exploited as a 

potential substrate for production 

of oyster mushroom.   

Keywords: African mahogany 

tree leaves, basidiomycetes, 

Cynodon dactylon grass weed, 

Pleurotus columbinus, Pleurotus 

ostreatus, substrate. 

Introduction: 

Oyster mushrooms (Pleuro-

tus spp.) are a delicious gourmet 

mushroom. They are primarily 
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wood decomposers grow in the 

forest but can be cultivated on a 

wide range of agricultural waste 

products. They usually grow in 

clusters and the entire cluster 

emerges from one point. The eat-

en part is a compact form of my-

celium called cap or the fruit 

body. When become mature, the 

cap color and shape resemble an 

oyster shell.  Pleurotus spp., is, 

therefore, known as “oyster 

mushroom” , and also as 

“hiratake”, “shimeji” , or 

“houbitake”(Mizuno and 

Zhuang, 1995). 

The edible macro fungi 

'mushrooms' had long ago, back 

to the ancient time, known for 

human being as a nutritional food 

having important medicinal 

properties. In general, mush-

rooms contain about 85-95% wa-

ter, 4% carbohydrates, 0.1% fats, 

1% minerals and vitamins 

(Tewari, 1986). They are particu-

larly good source of protein, vit-

amins and minerals (Khan et al., 

1981). Almost one third of their 

dry weight is protein but content 

varies depending on the mush-

room species (Crisan and Sands, 

1978; Rajarathnam and Bano, 

1989). Mushroom protein is in-

termediate between that of ani-

mals and vegetables proteins 

(Kurtzman, 1976). Mushrooms as 

a good source of essential vita-

mins (Subramanian, 1986) con-

tain niacin, riboflavin and vita-

min-C. They also contain folic 

acid, which is blood building vit-

amin and counteracts the perni-

cious anemia, and is also highly 

rich in minerals such as phospho-

rus,  

potassium, copper and iron.  

Naturally oyster mushrooms 

grow wild on tree woods and lig-

nocellulosic remains in forests 

(Atkinson, 1961). Oyster mush-

rooms cultivation is a profitable 

agribusiness. They can recycle 

agricultural and agro-industry 

lignocellulosic wastes into food 

and the environment may be less 

endangered by pollution of such 

materials (Hayes, 1978). In fact, 

considering the estimated yearly 

available world waste in agricul-

ture (500 billion kg) and forestry 

(100 billion kg), 360 billion kg of 

fresh mushrooms could be pro-

duced (Poppe. 2004). Oyster 

mushrooms are relatively simple 

to grow (Stamets, 1993) and this 

is an advantageous as compared 

to button mushrooms (Agaricus 

bisporus). They require no arable 

land for their production and 

abundant of agricultural wastes 

can be used for their cultivation 

offering feasibility for the pro-

duction and more economical 

and environmentally friendly 

system (Philoppousis and Dia-

mantoppulou, 2001; Kimenju et 

al., 2009)  

Oyster mushrooms have 

been described as being aggres-

sive biodegrader due to their dis-

tinctive capability to decompose 

almost every lignocellulosic ma-

terial (Kimenju et al., 2009). 

These include rice (Oryza sati-

va), wheat (Tritichum aestivum), 

barley, oat straws, banana (Musa 

spp.), bean (Phaseolus vulgaris) 

sugarcane (Saccharum officinar-
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um) and maize (Zea mays) 

leaves, empty corn cobs and cot-

ton waste, sticks and boll locules, 

sugarcane baggasse, banana 

pseudostems, saw dust, logs, pa-

pers, manure etc. (Jiskani, 1999). 

However, growth and fruit bod-

ies' yield and quality vary greatly 

depending on the utilized culture 

substrate (Tshinyangu, 1996; 

Shah et al., 2004; Iqbal et al., 

2005; lbekwe et al., 2008). Rice 

and wheat straws and cotton 

wastes are widely agreed on as 

being among the top productive 

substrates (Kimenju et al., 2009). 

These materials constitute the 

most commonly utilized sub-

strates. Other substrates may in-

clude sugarcane bagasse, bean 

straw and many other materials. 

Variation in physical properties 

and the components of lignocel-

lulosic materials are responsible 

for their different productivity as 

substrate for mushroom cultiva-

tion and mixtures of two or more 

Substrate are recommended 

(Obodal and Johnson, 2002).  

Choice of substrates, howev-

er, depends on their availability 

in the place or region where oys-

ter mushroom is intended to be 

produced (Kimenju et al., 2009). 

For example, rice is not usually 

grown in the Upper Egypt and 

rice straw, therefore, may not be 

the most affordable substrate for 

production of oyster mushroom 

in this region. Accordingly, sub-

stantial research studies have 

been devoted to assess differen-

tial potential bioconversion of 

diverse lignocellulosic wastes as 

substrates for growing oyster 

mushrooms in various regions 

(Shah et al., 2004; Iqbal et al., 

2005; Kimenju et al., 2009). 

Nevertheless, little information is 

available on the evaluation of 

materials like grass weeds (Kiran  

and Jandaik, 1989; Tshinyangu, 

1996) and tree leaves. Such ma-

terials may exist in abundance 

and have no useful utilization. 

Toward establishing an integrat-

ed agricultural system, it would 

be valuable to recycle these ma-

terials in an environmentally 

friendly way. 

The objective of the current 

study was to assess growth and 

fruit bodies' yield of two oyster 

mushroom species (Pleurotus 

ostreatus and P. columbinus) 

when grown on grass weed 

(Cynodon dactylon) or leaves of 

African mahogany trees (Khaya 

senegalensis) in contrast to some 

commonly used substrates (rice 

and wheat straws) and blends of 

each of them with sugarcane ba-

gasse and faba bean (Vicia faba) 

straw.         

Materials and Methods: 

The current indoor research 

trial was conducted in the mush-

room research and production 

laboratory furnished with iron 

racks, desert cooler, exhaust fan 

and florescent cool white light at 

the Department of Horticulture, 

the Faculty of Agriculture, Assiut 

University. Productivity of two 

cultivated oyster mushroom spe-

cies (Pleurotus ostreatus and 

Pleurotus columbinus) was eval-

uated for ten different substrates. 

The ten substrates included six 

sole substrates and four blended 
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substrate recipes. For the six sole 

substrates, three were target un-

traditionally used substrates stud-

ied against three commonly used 

substrates (control treatments). 

The three target untraditional 

substrates were Cynodon dacty-

lon grass weed, African mahoga-

ny (Khaya senegalensis) tree 

leaves and Faba Bean (Vicia faba 

L.) straw. The three commonly 

used substrates were rice straw, 

wheat straw and sugarcane ba-

gasse. The four blended substrate 

recipes were designated to assess 

the effect of substrate properties. 

These recipes were made of 

equal weight from faba bean (Vi-

cia faba L.) straw and sugarcane 

bagasse with each of Cynodon 

dactylon grass weed, African 

mahogany (Khaya senegalensis) 

tree leaves, rice straw and wheat 

straw. 

Substrate Preparation 

The substrates were chopped 

into small pieces of 1-3 cm to 

increase the surfaces where the 

mushroom mycelium can grow.  

The chopped substrates were 

moistened thoroughly by soaking 

in tap water overnight. The sub-

strates were then stuffed 2 h in 

hot water at 80°C for pasteuriza-

tion (Bahukhandi and Munjal, 

1989; Balasubramanya and 

Kathe, 1996). Wheat bran (Soli-

man, 2011) and gypsum (calcium 

sulfate) were added at rate of 5% 

(on the substrate dry weight ba-

sis). The pasteurized substrate 

was left to cool down and to 

drain excessive water until mean 

moisture of 70%; calculated by 

drying 100 g pasteurized sub-

strate samples in an electric oven 

at 60°C until constant weight. 

The pasteurized substrate was 

manually packaged into clear 

polyethylene bags of mean thick-

ness 0.2 mm containing 300 g 

moistened pasteurized substrate.  

Culture inoculation, incubation 

and mushroom cap harvest 

The spawn was inoculated at 

rate of 5% (based on wet mass of 

the substrate). Spawn of oyster 

mushrooms used in this study 

was obtained from Agricultural 

Research Center, Food Technol-

ogy Research Institute, Giza. The 

inoculated substrates were incu-

bated for spawn running at 24-

28º C in the darkness. After 

complete spawn running (~ 3 

weeks), the mushroom cultures 

were transferred into fruiting 

room for fructification (basidio-

carp formation). Polyethylene 

bags were removed and the cul-

tures were kept at 23-27oC un-

der cool white l ight provided by 

fluorescent tubes for 12 h/ day. 

Electric fans were used 2 h and 4 

h/day during incubation for 

spawn running and basidiocarp 

formation, respectively, to pro-

vide homogenous ventilation 

condition in the incubation room. 

The moisture o f  t h e  culture i n  

fruiting room was maintained 

by spraying with water 2 to 3 

times a day during the whole 

cropping period. Mushroom 

fruiting bodies were harvested as 

soon as the gills were well 

formed and while the edge is still 

curled under (about a week after 

pinheads formation). The exper-

iment was arrangement as split-

http://en.wikipedia.org/wiki/Calcium_sulfate
http://en.wikipedia.org/wiki/Calcium_sulfate
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plot in randomized complete-

blocks with 4 replicates. The 

main plots were for substrate 

type and the sub-plots contained 

the oyster mushroom cultivar. 

Each treatment per replicate was 

presented by 5 culture bags. 

Measurements and statistical 

analyses  

Data were recorded for days 

lapsed to visible pinheads (pri-

mordia) formation, fruiting bod-

ies yield, number of fruiting bod-

ies per culture and average fruit-

ing body weight (g/fruit). Biolog-

ical efficiency (BE) was calculat-

ed as follows:  BE (%) = (weight 

of fresh fruiting bodies/ dry 

weight of substrate) x 100 (Ah-

med, 1995; Kirbag and Akyüz. 

2008). All data were subjected to 

analysis of variance (Gomez and 

Gomez, 1984). Means were sepa-

rated using either "Duncan's 

Multiple Range Test" (DMRT) 

or "The Least Significant Differ-

ence" (LSD) Test, where appro-

priate, at 0.05 probability level. 

Results: 

Pinheads (primordia)formation 

Variance due to trial X sub-

strate X mushroom cultivar was 

significant for all the parameters 

studied. Number of days lapsed 

to appearance of pinheads were 

slightly greater for mushroom 

grown on sole Cynodon dactylon 

grass weed substrate than on sole 

wheat straw substrate (Table 1 A 

and B), except for Pleurotus os-

treatus in the first trial where no 

difference between the two sub-

strates were detected. Mean-

while, the two mushroom culti-

vars exhibited a significantly re-

duced number of days lapsed to 

visible pinhead formation when 

grown on sole Cynodon dactylon 

grass weed substrate comparing 

with sole sugarcane bagasse and 

faba bean straw in both trials. 

Obviously, the earliest to form 

visible pinheads were the mush-

room grown on sole rice straw 

substrate. The Pleurotus os-

treatus mushroom grown in the 

first trial and Pleurotus columbi-

nus in the second trial were the 

latest to show visible pinheads 

when grown on sole African ma-

hogany (Khaya senegalensis) tree 

leaves.   

Number of days lapsed to 

the appearance of pinheads were 

significantly increased for both 

mushroom cultivars grown on 

Cynodon dactylon grass weed 

substrate mixed with faba bean 

straw and sugarcane bagasse as 

compared to sole Cynodon dacty-

lon grass weed substrate. The 

number of days to visible pin-

head formation for Pleurotus os-

treatus mushroom did not signif-

icantly change whether grown on 

sole or mixed African mahogany 

tree leaves in the first trial. How-

ever, visible pinhead formation 

for this mushroom cultivar was 

delayed when used mixed as 

comparing with sole African ma-

hogany tree leaves in the second 

trial. Pleurotus columbinus ex-

hibited greater of days to visible 

pinhead formation when pro-

duced on mixed as comparing 

with sole African mahogany tree 

leaves in both trials. Visible pin-

heads formed later for both 

mushroom cultivars grown on 
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mixed rice or wheat straws than 

on sole rice or wheat straws in 

the two trials.  

The differences between 

Pleurotus ostreatus and Pleuro-

tus columbinus for each of the six 

sole and the four mixed sub-

strates were significant (Table 1 

A and B). Clearly, Pleurotus os-

treatus was superior to Pleurotus 

columbinus exhibiting a magnifi-

cent reduced number of days 

lapsed to formation of visible 

pinheads in both trials.  

Fruit bodies' yield and charac-

teristics : 

As shown in Table (2 A) for 

the six sole substrates, total fruit-

ing bodies yield produced by 

Pleurotus ostreatus and Pleuro-

tus columbinus when grown on 

Cynodon dactylon grass weed 

substrate was not significantly 

different from its yield obtained 

on wheat straw substrate in the 

first indoor trial. However, sig-

nificant reduction in total fruiting 

bodies yield was detected in the 

second trial (Table 2 B), for both 

mushroom cultivars grown on 

sole Cynodon dactylon grass 

weed substrate comparing with 

sole wheat straw substrate. Con-

sistently both mushroom culti-

vars in the two trials produced 

higher fruit bodies crop when 

grown on sole Cynodon dactylon 

grass weed (CW) substrate than 

on sole sugarcane bagasse. Pleu-

rotus columbinus showed no dif-

ference between fruiting bodies 

yield obtained from culture on 

Cynodon dactylon grass weed 

substrate and faba bean straw 

substrate in the first trial. Where-

as, higher fruit bodies yield was 

harvested from culture on sole 

Cynodon dactylon grass weed 

substrate in the second trial. On 

the contrary, Pleurotus columbi-

nus produced higher fruiting bod-

ies yield on Cynodon dactylon 

grass weed substrate in the first 

trial than faba bean straw sub-

strate while no difference was 

detected between the two sub-

strates in the second trial. No-

ticeably, the poorest fruiting bod-

ied yield was obtained for both 

mushroom cultivars when they 

were grown on African mahoga-

ny tree leaves. On the other side, 

the highest fruiting bodies yield 

for the two mushroom cultivars 

was harvested from cultures on 

rice straw substrate.  

Pleurotus ostreatus fruiting 

bodies yield was similar whether 

grown on sole Cynodon dactylon 

grass weed substrate or its mix-

ture with faba bean straw and 

sugarcane bagasse substrates in 

the first trial (Table 2 A). How-

ever, the fruiting bodies of this 

mushroom cultivar significantly 

reduced on Cynodon dactylon 

grass weed substrate mixed with 

FBS and SCB substrates as com-

pared to sole Cynodon dactylon 

grass weed substrate in the se-

cond trial (Table 2 B). Different-

ly, Pleurotus columbinus fruiting 

bodies yield was similar whether 

grown on sole Cynodon dactylon 

grass weed substrate or its mix-

ture with FBS and SCB sub-

strates in the second trial (Table 

2 B) while significantly reduced 

on Cynodon dactylon grass weed 

substrate mixed with FBS and 
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SCB substrates as compared to 

sole dactylon grass weed sub-

strate in the first trial (Table 2 

A). Mixing African mahogany 

tree leaves substrate with faba 

bean straw and sugarcane ba-

gasse substrates significantly en-

hanced fruiting bodies yield as 

compared to sole African ma-

hogany tree leaves, except for 

Pleurotus columbinus in the first 

trial. Faba bean straw and sugar-

cane bagasse substrates mixed 

with wheat straw substrate did 

not affect fruiting bodies yield 

for both mushroom cultivars in 

the first trial (Table 2 A) while 

significant depression for both 

mushroom cultivars was found in 

the second trial (Table 2 B). Mix-

ing rice straw substrate with faba 

bean straw and sugarcane ba-

gasse substrates consistently 

showed a significant reduction in 

fruiting bodies yield of both 

mushroom cultivars in the two 

trials (Table 2  A and B).  

Pleurotus ostreatus grown 

on sole Cynodon dactylon grass 

weed substrate gave number of 

fruiting bodies similar to wheat 

straw, sugarcane bagasse, faba 

bean (Vicia faba L.) straw and 

African  and tree leaf sole sub-

strates in both trials (Table 3 A 

and B). This oyster mushroom 

cultivar produced its largest 

number of fruiting bodies when 

grown on sole rice straw as com-

pared to other five sole sub-

strates.  Pleurotus columbinus 

exhibited contradictory results in 

the context in the two seasons. 

For example, growing tor his 

oyster mushroom cultivar on sole 

Cynodon dactylon grass weed 

gave larger number of fruiting 

bodies than wheat straw in the 

first trial but reduced number of 

fruiting bodies in the second trial.  

However, the two oyster mush-

room cultivars produced its larg-

est number of fruiting bodies 

when grown on sole rice straw as 

compared to the other five sole 

substrates.    

 Using Cynodon dactylon 

grass weed or African mahogany 

tree leaves or wheat straw mixed 

substrates for growing Pleurotus 

ostreatus increased the number 

of fruiting bodies in both trials 

comparing with the respective 

sole substrate (Table 3 A and B). 

For Pleurotus columbinus these 

mixed substrates either reduced 

(first trial) or did not affect the 

number of fruiting bodies (se-

cond trial). In comparison with 

sole rice straw, mixed rice straw 

substrate used for production of 

Pleurotus ostreatus showed in-

creased number of fruiting bodies 

in the first trial but did not affect 

the number of fruiting bodies in 

the second trial. This latter sub-

strate when used for production 

of Pleurotus columbinus mush-

room reduced the number of 

fruiting bodies in the first trial 

while no significant differences 

were detected in the second trial.   

Growing the oyster mush-

room cultivars on sole Cynodon 

dactylon grass weed substrate 

gave fruiting bodies of greater 

weight than sugarcane bagasse 

and African mahogany tree 

leaves substrates in the two trails 

(Table 4  A and B). For sole 
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wheat straw substrate, Pleurotus 

ostreatus grown on sole Cynodon 

dactylon either had similar or 

reduced average fruiting body 

weight. For sole faba bean straw 

substrate, average fruiting body 

weight was either did not differ 

significantly or were greater 

comparing with sole Cynodon 

dactylon grass weed substrate. 

Rice straw substrate consistently 

produced mushroom fruiting 

bodies showing the greatest 

weight in both trials.   

Mixed in contrast to sole 

Cynodon dactylon grass weed 

substrate utilized for production 

of Pleurotus ostreatus mush-

room, reduced the average fruit-

ing bodies weight (Table 4 A and 

B). The same result was found 

for mixed versus sole substrates 

of wheat and rice straws. On the 

other hand, no difference was 

detected between sole and mixed 

African mahogany tree leaves. 

Pleurotus ostreatus produced 

fruiting bodies of greater weight 

when grown on mixed African 

mahogany tree leaf substrate as 

compared to sole one in the two 

trials.  However, no change oc-

curred in fruiting body weight for 

mixed versus sole rice straw sub-

strate. Regarding sole versus 

mixed Cynodon dactylon grass 

weed and wheat straw substrates, 

the average fruiting body weight 

either increased (first trial) or 

showed no significant changes 

(second trial).  

Obviously,Pleurotus os-

treatus mushroom was superior 

to Pleurotus columbinus mush-

room concerning total fruiting 

body yield (Table 2 A and B). 

The differences between the two 

mushrooms were substantial for 

all the studied six sole and the 

four substrates in both trials. 

Closely similar result was found 

for number of fruit bodies (Table 

3 A and B) and average fruit 

body weight (Table 4 A and B), 

with minute exceptions. These 

include the non-significant dif-

ference for number of fruiting 

bodies between the two mush-

room cultivars on faba bean 

straw (in both trials), rice straw 

(first trial), sugarcane bagasse 

substrate (first trial) and Cynodon 

dactylon grass weed (second tri-

al) (Table 3 A and B).  Differ-

ences were not significant also 

for average fruit body weight of 

the two mushrooms grown on 

mixed rice straw (both trials) and 

mixed Cynodon dactylon grass 

substrate (first trial). 

Mushroom Biological efficiency 

Both mushroom cultivars 

grown on sole Cynodon dactylon 

grass weed substrate had higher 

biological efficiency than those 

cultured on sole sugarcane ba-

gasse or sole African mahogany 

tree leaves (Table 5 A and B). In 

comparison with sole Cynodon 

dactylon grass weed substrate, 

Pleurotus ostreatus mushrooms 

grown on sole wheat straw 

showed a biological efficiency 

similar (first trial) or lower (se-

cond trial). This mushroom culti-

var exhibited either elevated bio-

logical efficiency (second trial) 

or did not significantly differ 

(first trial) when grown on sole 

faba bean straw comparing with 
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sole Cynodon dactylon grass 

weed substrate. Pleurotus col-

umbinus cultured on sole faba 

bean straw in contrast to sole 

Cynodon dactylon grass weed 

substrate showed either higher 

(first trial) or similar (second tri-

al) biological efficiency.  

Pleurotus ostreatus grown 

on mixed Cynodon dactylon 

grass weed substrate or wheat 

straw substrate exhibited no 

change (first trial) or reduced 

(second trial) biological efficien-

cy comparing with relevant sole 

Cynodon dactylon grass weed 

and wheat straw substrates (Ta-

ble 5 A and B). However, mixed 

African mahogany tree leaf sub-

strate elevated the biological ef-

ficiency comparing with sole one 

in both trials. On the other hand, 

mixed rice straw reduced this 

parameter comparing with sole 

rice straw in both trials. Pleuro-

tus columbinus cultured on 

mixed African mahogany tree 

leaves exhibited increased bio-

logical efficiency as compared 

with the sole one in both trials. 

Mixed wheat straw or mixed rice 

straw in contrast to their relevant 

sole substrate, reduced the bio-

logical efficiency in both trials. 

Regarding mixed versus sole 

Cynodon dactylon grass weed 

substrate the mushroom biologi-

cal efficiency decreased on 

mixed substrate (first trial) or 

showed no change (second trial).  

The differences between 

Pleurotus ostreatus and Pleuro-

tus columbinus for each of the six 

sole and the four mixed sub-

strates were significant (Table 5 

A and B). Apparently, Pleurotus 

ostreatus was superior to Pleuro-

tus columbinus exhibiting a mag-

nificent elevated biological effi-

ciency in both trials. 

Discussion: 

The current study substanti-

ates the notion of the prominent 

role of the substrate type for 

mushroom fruiting bodies' yield 

(Shah et al., 2004; Iqbal et al., 

2005; lbekwe et al., 2008; Ki-

menju et al., 2009). Among the 

six tested sole lignocellulosic 

materials in our assessment and 

in an agreement with others 

(Zhang et al., 2002; Kimenju et 

al., 2009), rice straw was mark-

edly the top productive substrate. 

Oyster mushrooms grown on this 

substrate appreciably gave the 

highest basidiocarp (fruiting bod-

ies) crop. The produced fruiting 

bodies were of larger size and the 

earliest to be harvested. Our data 

show that wheat straw substrate 

was second to rice straw sub-

strate regarding mushroom fruit-

ing bodies' yield. However, rice 

straw may not be the most avail-

able or affordable substrate in 

some regions such as in Upper 

Egypt. Wheat straw is regularly 

used for farm animal feeding. In 

general, it is always preferable to 

use lignocellulosic materials that 

have little food value for cattle 

and other ruminants. Tshinyangu 

(1996) compared fruit bodies of 

P. ostreatus var. columbinus 

grown on grass (undefined) hay 

and wheat straw substrates.  The 

author reported an enhanced nu-

tritional quality of fruit bodies 

harvested from grass substrate. 
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Cynodon dactylon grass weed 

substrate used in this study no-

ticeably came after wheat straw 

regarding the fruit bodies' yield 

(Tables 2A and B). Its mushroom 

crop yield was higher than that 

yield of mushroom grown on 

more commonly utilized sub-

strates sugarcane bagasse (Ki-

menju et al., 2009) and faba Bean 

(Vicia faba L.) straw. Similar 

result was also found concerning 

days lapsed to visible pinhead 

formation, biological efficiency, 

number of fruit bodies and aver-

age fruit body weight. It is worth 

to mention that mushroom crop 

yield of Cynodon dactylon grass 

weed substrate, though statisti-

cally lower, was competitive to 

the yield of mushroom grown on 

wheat straw substrate. Cynodon 

dactylon grass weed is a problem 

in production field of higher 

plant crop and has no economic 

utilization. Taking into account 

substrate affordability, producing 

oyster mushroom using Cynodon 

dactylon grass weed substrate 

would be fascinating way to re-

cycle it into a human food. Oys-

ter mushroom fruit bodies' crop 

yield was the least produced by 

the mushroom fungi grown on 

African mahogany (Khaya sene-

galensis) tree leaves. In spite of 

this result, growers with no af-

fordable lignocellulosic material 

can make use of tree leaf waste 

for oyster mushroom growing.  

The growth of Pleurotus 

mushrooms and the differential 

fungi crop productivity of ligno-

cellulosic materials are affected 

largely by Carbon : Nitrogen ra-

tio in the substrate (Azizi et al., 

1990; Gupta and Vijay, 1991). It 

may be, therefore, possible to 

elevate crop yield of mushrooms 

grown on African mahogany 

(Khaya senegalensis) tree leaves 

by addition of nitrogen supple-

ments and composting. Supple-

ments of blackstrap (Soliman, 

2011; Soliman et al., 2011) and 

mineral nutrients is claimed to be 

useful to enhance productivity of 

poor substrates. These approach-

es may also be used to get further 

enhancement in the mushrooms 

yield performance when grown 

on Cynodon dactylon grass weed 

substrate. Another strategy to 

improve cropping gain for these 

substrates could be via selection 

of Pleurotus mushroom species 

and strains. The present study 

demonstrates that Pleurotus os-

treatus was superior to P. colum-

binus for all the studied fruit bod-

ies' parameters. P. ostreatus (a 

wood-decomposing fungus) is 

the most frequently cultivated 

species of the genus Pleurotus 

(Kong, 2004). The species is 

quite adaptable to a range of 

climates and substrate materials, 

making itself the second most 

common mushroom produced 

worldwide following the button 

mushroom (Kong, 2004). The 

differential crop productivity of 

Pleurotus species may be at-

tributed to differences in their 

capability to secreted hydrolyz-

ing and oxidizing enzymes that 

degrade components of lignocel-

lulosic material into simple solu-

ble compounds (Ulezlo et al., 



Assiut J. of Agric. Sci., 43(4) September (91-114) 

 010 

1975; Toyama and Ogawa, 1976; 

Rajarathnam et al., 1979).  

 Another factor that controls 

the differential mushroom fungi 

crop productivity when grown on 

various lignocellulosic substrates 

is the substrate contents of lignin, 

cellulose and hemicellulose 

(McMillan 1994; Kimenju et al., 

2009). As shown by Obodal and 

Johnson (2002), composted T. 

Scleroxylon sawdust mixed with 

other substrates significantly in-

creased the yield of P. ostreatus.  

This may interpret the results 

obtained here from mixed sub-

strates. Faba bean (Vicia faba L.) 

straw and sugarcane bagasse 

mixed with either one of the oth-

er substrates (rice straw, wheat 

straw or Cynodon dactylon grass 

weed) decreased their mushroom 

crop yield. Dissimilarly, faba 

bean (Vicia faba L.) straw and 

sugarcane bagasse mixed with 

African mahogany (Khaya sene-

galensis) tree leaf substrate in-

creased its crop production.  

In conclusion, Cynodon dactylon 

grass weed may be exploited as 

potential affordable substrate for 

production of oyster mushroom. 
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Table (1A). Days lapsed to visible pinhead formation of two cultivat-

ed mushroom species (Pleurotus ostreatus and P. columbinus) grown 

indoors on different substrates 2008/2009 (1
st
 Trial)

 (1)
. 
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Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  ostreatus P. columbi-

nus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) straw, 

(FBS) 

    16.0 c 
(3)

 21.6 b 5.6 *
 

18.8 

African mahogany (Khaya sene-

galensis) tree leaves, (TL) 

17.4 a 21.7 b 4.3 * 19.6 

TL mixed with FBS & SCB 
(2)

  17.5 a 22.4 a 4.9 *
 

19.6 

Cynodon dactylon grass weed, 

(GW) 

15.1 de 20.5 c 5.4 *
 

17.8 

GW mixed with FBS & SCB 
(2)

   16.7 b 21.5 b 4.8 *
 

19.1 

Rice Straw, (RS) 13.9 f 18.2 e 4.3 * 16.1 

RS mixed with FBS & SCB 
(2)

   15.3 d 20.5 c 5.2 * 17.9 

Wheat Straw, (WS) 14.7 e 19.9 d 5.2 * 17.3 

WS mixed with FBS & SCB 
(2)

 15.5 d 21.3 b 5.8 * 18.4 

Sugar cane bagasse, (SCB) 16.6 b 22.6 a 6.0 * 19.6 

Mean 15.9 21.0 5.2 * 18.5 

LSD0.05
     

             0.3 
(5)

   
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates averaged over the two 

mushroom cultivars. 



Assiut J. of Agric. Sci., 43(4) September (91-114) 

 019 

Table (1B). Days lapsed to visible pinhead formation of two cultivated 

mushroom species (Pleurotus ostreatus and P. columbinus) grown 

indoors on different substrates in 2009/2010 (2
nd

 Trial)
 (1)

. 
 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P. ostreatus P. columbi-

nus 

Difference(4) Mean 

Faba Bean (Vicia faba L.) straw, 

(FBS) 

15.2 d (3) 20.3 c 5.1 * 17.8 

African mahogany (Khaya sene-

galensis) tree leaves, (TL) 

15.9 b 21.2 b 5.3 * 18.6 

TL mixed with FBS & SCB (2)  16.3 a 22.3 a 6.0 * 19.3 

Cynodon dactylon grass weed, 

(GW) 

14.6 e 19.5 d 4.9 * 17.1 

GW mixed with FBS & SCB (2) 15.7 bc 20.6 c 4.9 * 18.2 

Rice Straw, (RS) 13.2 g 16.5 f 3.3 * 14.9 

RS mixed with FBS & SCB (2) 14.5 e 19.3 d 4.8 * 16.9 

Wheat Straw, (WS) 13.7 f 18.7 e 5.0 * 16.2 

WS mixed with FBS & SCB (2) 15.4 cd 20.5 c 5.1 * 18.0 

Sugar cane bagasse, (SCB) 15.6 bc 20.6 c 5.0 * 18.1 

Mean 15.0 20.0 5.0 * 17.5 

LSD0.05  0.3 (5) 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (2A). Total fruit bodies' yield (g/300g moistened substrate) of two cul-

tivated mushroom species (Pleurotus ostreatus and P. columbinus) grown 

indoors on different substrates in 2008/2009 (1
st
 Trial)

 (1)
. 

 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  ostreatus P. colum-

binus 

Difference
(4)

 Mean 

Faba bean (Vicia faba L.) straw, 

(FBS) 

18.12 def 
(3)

   13.38 cd     4.74 *
 

15.75 

African mahogany (Khaya sene-

galensis) tree leaves, (TL) 

12.79 g 10.17 e  2.62 *
 

11.48 

TL mixed with FBS & SCB 
(2)

    16.50 ef   12.46 de  4.04
 
* 14.48 

Cynodon dactylon grass weed, 

(GW) 

  19.72 cd  17.12 b   2.60 * 18.42 

GW mixed with FBS & SCB 
(2)

     18.60 de   14.42 cd   4.18 * 16.51 

Rice Straw, (RS)  39.45 a   23.87 a    15.58 * 31.66 

RS mixed with FBS & SCB
 (2)

  25.59 b   17.69 b   7.90 * 21.64 

Wheat Straw, (WS)  21.29 c   18.16 b   3.13 * 19.73 

WS mixed with FBS & SCB 
(2)

   19.42 cd    15.70 bc   3.72 * 17.56 

Sugar cane bagasse, (SCB) 15.96 f   13.03 d   2.66 * 14.49 

Mean 20.72 15.6   5.12 * 18.16 

LSD0.05  1.85 
(5)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (2B).Total fruit bodies' yield (g/300g moistened substrate) of 

two cultivated mushroom species (Pleurotus ostreatus and P. colum-

binus)grown indoors on different substrates in 2009/2010(2
nd

 Trial)
 (1)

. 
 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. colum-

binus 

Differ-

ence
(4)

 

Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

16.50 e 
(3)

    12.83 def 3.67 * 14.67 

African mahogany (Khaya sen-

egalensis) tree leaves, (TL) 

12.07 g 8.73 g 3.34 * 10.40 

TL mixed with FBS & SCB 
(2)

  14.65 f 11.67 f 2.98 * 13.16 

Cynodon dactylon grass weed, 

(GW) 

18.43 d   14.01 cd 4.42 * 16.22 

GW mixed with FBS & SCB 
(2)

 16.22 e     13.58 

cde 
2.64 * 14.90 

Rice Straw, (RS) 36.79 a  22.39 a 14.40 

* 

29.59 

RS mixed with FBS & SCB 
(2)

 24.29 b 16.48 b 7.81 * 20.39 

Wheat Straw, (WS) 20.26 c 16.44 b 3.82 * 18.35 

WS mixed with FBS & SCB 
(2)

   17.58 de 14.64 c 2.94 * 16.11 

Sugar cane bagasse, (SCB) 14.34 f 12.43 ef 1.91 * 13.39 

Mean 19.11 14.32 4.79 * 16.72 

LSD0.05   1.21 
(5)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (3 A). Number of fruit bodies/300g moistened substrate of two culti-

vated mushroom species (Pleurotus ostreatus and P. columbinus) grown in-

doors on different substrates in 2008/2009 (1
st
 Trial)

 (1)
. 

 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. colum-

binus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

     3.5 d 
(3)

 3.7 cd   0.2 ns 3.6 

African mahogany (Khaya sen-

egalensis) tree leaves, (TL) 

 3.5 d 4.2 bc 0.7 * 3.9 

TL mixed with FBS & SCB 
(2)

  4.6 c 2.7 e 1.9 * 3.7 

Cynodon dactylon grass weed, 

(GW) 

3.8 d  4.8 ab 1.0 * 4.3 

GW mixed with FBS & SCB 
(2)

    4.8 bc 3.5 d 1.3 * 4.2 

Rice Straw, (RS)  5.4 ab 5.4 a 0.0 ns
(5)

 5.4 

RS mixed with FBS & SCB 
(2)

 5.6 a  3.8 cd 1.8 * 4.7 

Wheat Straw, (WS) 3.3 d 4.5 b 1.2 * 3.9 

WS mixed with FBS & SCB 
(2)

  5.4 ab   3.6 cd 1.8 * 4.5 

Sugar cane bagasse, (SCB) 3.7 d   4.2 bc 0.5 * 4.0 

Mean 4.4 4.0 0.3 * 4.2 

LSD0.05
     

             0.5 
(6)

   
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 Non significant 
(6)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (3 B). Number of fruit bodies/300g moistened substrate of two 

cultivated mushroom species (Pleurotus ostreatus and P. columbinus) 

grown indoors on different substrates in 2009/2010 (2
nd

 Trial)
 (1)

. 
 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. colum-

binus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

    3.4 d 
(3)

 3.7 bc 0.3 ns
(5)

 3.6 

African mahogany (Khaya 

senegalensis) tree leaves, (TL) 

3.2 d 2.7 d 0.5 * 3.0 

TL mixed with FBS & SCB 
(2)

  4.2 c 2.9 d 1.3 * 3.6 

Cynodon dactylon grass weed, 

(GW) 

3.3 d 3.5 c 0.2 ns 3.4 

GW mixed with FBS & SCB 
(2)

 

4.9 b 3.6 c 1.3 * 4.3 

Rice Straw, (RS) 5.8 a 5.2 a 0.6 * 5.5 

RS mixed with FBS & SCB 
(2)

 5.8 a 3.7 bc 2.1 * 4.8 

Wheat Straw, (WS) 3.3 d 4.0 b 0.7 * 3.7 

WS mixed with FBS & SCB
 (2)

 5.5 a 3.7 bc 1.8 * 4.6 

Sugar cane bagasse, (SCB) 3.1 d 5.1 a 2.0 * 4.1 

Mean 4.3 3.8 0.4 * 4.0 

LSD0.05
     

             0.3 
(6)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 Non significant 
(6)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (4 A). Average fruit body weight of two cultivated mushroom 

species (Pleurotus ostreatus and P. columbinus) grown indoors on 

different substrates in 2008/2009 (1
st
 Trial)

 (1)
. 

 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  ostreatus P. colum-

binus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

    5.2 c 
(3)

 3.6 d 1.6 * 4.4 

African mahogany (Khaya sen-

egalensis) tree leaves, (TL) 

3.7 g 2.4 f 1.2 * 3.1 

TL mixed with FBS & SCB 
(2)

  3.6 g 4.7 ab 1.1 * 4.2 

Cynodon dactylon grass weed, 

(GW) 

5.2 c 3.6 d 1.6 * 4.4 

GW mixed with FBS & SCB 
(2)

   4.0 f 4.1 c 0.1 ns
(5)

 4.0 

Rice Straw, (RS) 7.3 a 4.4 ab 2.9 * 5.9 

RS mixed with FBS & SCB 
(2)

 4.6 d 4.7 a 0.1 ns 4.7 

Wheat Straw, (WS) 6.4 b 4.1 c 2.4 * 5.3 

WS mixed with FBS & SCB 
(2)

 3.6 g 4.4 b 0.8 * 4.0 

Sugar cane bagasse, (SCB) 4.3 e 3.1 e 1.2 * 3.7 

Mean 4.8 3.9 0.9 * 4.4 

LSD0.05
     

             0.2 
(6)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 Non significant 
(6)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (4 B). Average fruit body weight of two cultivated mushroom 

species (Pleurotus ostreatus and P. columbinus) grown indoors on 

different substrates in 2009/2010 (2
nd

 Trial)
 (1)

. 
 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. colum-

binus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) straw, 

(FBS) 

   4.9 c 
(3)

 3.5 de 1.4 * 4.2 

African mahogany (Khaya sene-

galensis) tree leaves, (TL) 

3.8 e 3.2 e 0.6 * 3.5 

TL mixed with FBS & SCB 
(2)

  3.5 ef 4.3 ab 0.8 * 3.9 

Cynodon dactylon grass weed, 

(GW) 

5.6 b 4.0 bc 1.7 * 4.8 

GW mixed with FBS & SCB 
(2)

   3.3 f 3.7 cd 0.5 * 3.5 

Rice Straw, (RS) 6.4 a 4.3 ab 2.1 * 5.4 

RS mixed with FBS & SCB 
(2)

 4.2 d 4.5 a 0.3 ns
(5)

 4.3 

Wheat Straw, (WS) 6.2 a 4.2 ab 2.0 * 5.2 

WS mixed with FBS & SCB 
(2)

 3.2 f 4.0 bc   0.8 * 3.6 

Sugar cane bagasse, (SCB) 4.7 c 2.4 f 2.2 * 3.5 

Mean  4.6 3.8 0.8 * 4.2 

LSD0.05
     

             0.3 
(6)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 Non significant 
(6)

 To compare means of the different substrates average over the two 

mushroom cultivars. 



Mohamed et al. 2012 

 009 

Table (5A). Biological Efficiency (%) of two cultivated mushroom 

species (Pleurotus ostreatus and P. columbinus) grown indoors on 

different substrates in 2008/2009 (1
st
 Trial)

 (1)
. 

 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. col-

umbi-

nus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

14.5 def 
(3)

 10.7 cd 3.8 * 12.6 

African mahogany (Khaya 

senegalensis) tree leaves, (TL) 

10.2 g 8.1 e 2.1 * 9.2 

TL mixed with FBS & SCB 
(2)

  13.2 ef 10.0 d 3.2 * 11.6 

Cynodon dactylon grass weed, 

(GW) 

15.8 cd 13.7 b 2.1 * 14.8 

GW mixed with FBS & SCB 
(2)

   

14.9 de 11.5 cd 3.4 * 13.2 

Rice Straw, (RS) 31.6 a 19.1 a  12.5 * 25.4 

RS mixed with FBS & SCB 
(2)

 20.5 b 14.2 b 3.6 * 17.4 

Wheat Straw, (WS) 17.0 c 14.5 b 2.5 * 15.8 

WS mixed with FBS & SCB
 (2)

   15.5 cd 12.6 bc 2.9 * 14.1 

Sugar cane bagasse, (SCB) 12.8 f 10.4 d 2.4 * 11.6 

Mean 16.6 12.5 4.1* 14.5 

LSD0.05
     

             1.48 
(5)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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Table (5B). Biological Efficiency (%) of two cultivated mushroom 

species (Pleurotus ostreatus and P. columbinus) grown indoors on 

different substrates in 2008/2009 (2
nd

 Trial)
 (1)

. 
 

Substrate 

Mushroom Cultivar 

(Pleurotus  spp) 

P.  os-

treatus 

P. colum-

binus 

Difference
(4)

 Mean 

Faba Bean (Vicia faba L.) 

straw, (FBS) 

 13.2 e 
(3)

 10.3 def 2.9 * 11.8 

African mahogany (Khaya sen-

egalensis) tree leaves, (TL) 

9.7 g 7.0 g 2.7 * 8.4 

TL mixed with FBS & SCB 
(2)

  11.7 f 9.3 f 2.4 * 10.5 

Cynodon dactylon grass weed, 

(GW) 

14.8 d 11.2 cd 3.6 * 13.0 

GW mixed with FBS & SCB 
(2)

 13.0 e   10.9 cde 2.1 * 12.0 

Rice Straw, (RS) 29.4 a 17.9 a  11.5 * 23.7 

RS mixed with FBS & SCB 
(2)

 19.4 b 13.2 b 6.2 * 16.3 

Wheat Straw, (WS) 16.2 c 13.2 b 3.0 * 14.7 

WS mixed with FBS & SCB 
(2)

   14.1 de 11.7 c 2.4 * 12.9 

Sugar cane bagasse, (SCB) 11.5 f 10.0 ef 1.5 * 10.8 

Mean 15.3 11.5 3.8 * 13.4 

LSD0.05
     

             0.9 
(5)

 
(1)

 Variance due to mushroom cultivar X substrate was significant.  
(2)

 1:1:1 mixture (w/w). 
(3)

 Means followed by the same letter(s) within column are not signifi-

cantly different at 0.05 probability level using Duncan’s multiple 

range test (DMRT). 
(4)

 Star donates a significant difference at 0.05 probability level be-

tween two mushroom cultivar means when grown on the same sub-

strate. 
(5)

 To compare means of the different substrates average over the two 

mushroom cultivars. 
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استجابة الاثمار المبكر والكفاءة البيولوجية والمحصول لنوعى عيش 
الغراب المحارى بوليروتس أوستراتس وبوليروتس كلومبينس لبيئات 

 مختلفة منفرده اومخلوطة .
اميرة مصطفى عصمت عبد العظيم والي ،  محمد فؤاد محمد ، داليا محمود طنطاوى ،

 قطب
 جامعة أسيوط –كلية الزراعة  –قسم الخضر 

مهمتتب ثثتتاس اا زتتبا نتتب  المتتراة ثينتتك الجنتتبرب  ث  بتتخ  فتت  الدراستتخهتت    أجريتتذ

جبمهخ اسباط. ارك فبهب ريببك  انب  م  نتب  المتراة المثتبرل المتسرال ا لت   –السرانخ 

د ثبئتبد استزتدمذ منهترو  ااعرثهتخ الجبببتخ ثبئتب 9ثبئتبد متز هت  منهتب  01نند زرانزت  فت  

مت اطخ، االجبئبد النذ هك حشبشخ النجبب اااراق شتجر المتبهاجن  اعفرييت  ارتج  الهتا  

ابتت  اعرز ابتت  اليمتتص امصب تتخ بصتتت النتت ر . رتتك رثمتتبر الجبئتتبد المت اطتتخ ثتتبازا  

الهتا  امصب تخ بصتت النت ر متم  تش مت  حشبشتخ النجبتب اااراق شتجر  ب مزنبايخ م  

 المبهاجن  اب  اعرز اب  اليمص.

مزاسط  –ندو الثمبر  –المثصا  ال     –ج ذ ثبب بد ندو اعيبم لظهار اا  ثنس س

ال هتتب ح الثبايتتخ ل هلرل تتب ثبئتتخ ، ابتتد الهتتر الزث بتتب اعحصتتب   ا زشفتتبد  –از  الثمتترح 

لزهبنتب ثتب  فلتر نتب  المتراة رالمشترام( امهنايخ ف   ب الصتهبد المدراستخ فبمتب يتت  

اع ا  النال ثالبرارس ااسزريبرس بد الهر رهابب مهنايب ن   االجبئبد المنزتدم  لسرانز . 

النال ثالبرارس   امجبنس اانلت  ان ت  مثصتا  ىمترل   ت  ا ان ت   هتب ح حبايتخ اابتب 

ندو ايبم لظهار اا  ثنس، افبمب ندا ا زشفبد ب ب خ فيد  ب ذ  زب ج ندو الثمبر امزاسط از  

 الثمرح مشبثهخ ف  ه ا الشأ . 

النتزخ ثبئتبد الزت  استزتدمذ منهترو  ، فيتد اجتد ا  نتدو اعيتبم الشزمتخ افبمب يت  

لظهتتار اا  ثنتتس االمثصتتا  ال  تت  اال هتتب ح الثبايتتخ ل مشتترام المتتسرال فتت  ثبئتتخ حشبشتتخ 

النجبب ابب ب بش اا ممبىب ل مسرال ف  ثبئخ ب  اليمص، الهر مهنايتخ فت   هتد نتدو اعيتبم 

لثبايتخ ننتد السرانت  فت  ثبئتخ حشبشتخ النجبتب ب ح الظهار اا  ثنتس ازيتبوح المثصتا  اال هت

ميبر خ ثجبئخ مصب خ بصت الن ر ، ا  ل  لهر  هد مهنال ف  نتدو اعيتبم لظهتار اا  

ثنتتس ازيتتبوح اا نتتدم ا تتزشن فتت  المثصتتا  ال  تت  اال هتتب ح الثبايتتخ ننتتد السرانتت  فتت  ثبئتتخ 

ح حبايتخ ننتد السرانت  حشبشخ النجبب ميبر   ثجبئخ رج  الها  ، ا ب  ابب مثصا      ا هب 

ف  ثبئخ ااراق شجر المبهاجن  ثبنمب  ب ذ اع زشفبد ف  ندو اعيبم لظهار اا  ثنس مزجبينخ 

.ابد  ب  ابب ندو ايبم لظهار اا  ثنس اان   مثصا      ا هب ح حبايخ ننتد السرانتخ فت  

 ثبئخ ب  اعزر.

 جتد فتراق مهنايتختدمذ مت اطتخ ، فيتد ااامب فبمب يتت  اعرثهتخ ثبئتبد الزت  استز

لسيتتبوح نتتدو ايتتبم لهتتار اا  ثنتتس لنتتان  لتتب  المتتراة المتتسرال فتت  ثبئتتخ مت تتاط حشبشتتخ 

النجبب ثبلميبر خ ثجبئخ حشبشخ النجبب ثمهروهب ثبنمب المثصتا  ال  ت  اال هتب ح الثبايتخ  ب تذ 

ر مزمبى خ اا ابب. نند السران  ف  ثبئخ ااراق شجر المبهاجن  المت اطخ ميبر خ ثباراق شج

ثنتس ل نتال أاستزرارس ثبنمتب الهتر  أا لظهار   مهنايخ المبهاجن  المنهرو  لك يشحظ فراق 

النتتال   تتامجبنس زيتتبوح فتت  نتتدو ايتتبم لظهتتاراا  ثنتتس ، ابتتد الهتتر مت تتاط ااراق الشتتجر 

ا زشفبد مهنايخ   ل  لصهخ المثصتا  ال  ت  اال هتب ح الثبايتخ ثبلميبر تخ ثبلجبئتخ ثمهروهتب . 

ف  مت اط ب  اعرز أا مت اط ب  اليمص زاود ندو ايبم لهار اا  ثنس ابتب نند السران  

 ش م  المثصا  ال    اال هب ح الثبايخ لنان  المشرام ن  زرانزهمب ف  الجبئبد المنهرو  

 لي  اعرز اب  اليمص.

 ظتترا ل زهتتاق ن تت  ثبئتتبد شتتب ه  اعستتزتدام فتت  ا زتتبا نتتب  المتتراة ررتتج  الهتتا  

ر( أاالزمبىب مههب رب  اليمص ارج  الها ( ،  فب  حشبشخ النجبب يم   امصب خ بصت الن 

  ث .  أوم   ل ا إل زثاي هب ثاعسزهبو  منهب ف  ه ا الصدو 

 


