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Abstract

The edible mushroom has both nutritional value and health benefits to man. The present study was 
carried out to evaluate the phenotypic characteristics of three species of mushroom which the substrates 
were amended with lime. The factorial experiment was conducted at the Crop Development Laboratory 
of Ebonyi State University Mushroom Farm, Abakaliki. The design was completely randomized (CRD) 
in three replications. Factor A comprised three species of mushroom (Pleurotus ostreasus, Pleurotus sajor 
and Pleurotus florida) while factor B comprised four levels of lime (0, 5, 10 and 15 gram/15kg mixture). 
Data were collected on some agro-morphological characteristics and analysed for their variances. The 
three species of mushroom showed significant differences (p<0.05) with regards to percentage spawn 
running, number of branches, stalk diameter, cap diameter and fresh weight of mushroom while lime 
doses had non-significant differences (p>0.05). In the same vein, the interaction effect of mushroom 
species and lime rates were significantly different (p<0.05) with regards to percentage spawn running, 
number of branches, stalk diameter and fresh weight of mushroom. Pleurotus florida expressed the highest 
mean value for fresh and dry weights, fruit number, branches and productive bags hence performed 
better than the other two species studied. The 5g and 10g lime rates expressed higher mushroom yield 
components. The mushroom species were recommended to farmers to be grown using 5 – 10 g of lime 
for commercial cultivation.

HIGHLIGHTS

mm The three species of mushroom evaluated namely; Pleurotus ostreasus, P. sajor and P. florida had 
significant differences in phenotypic traits which could be utilized for further improvement.

mm Lower rates of lime such as 5g/15kg substrate supported better growth and yield of the mushroom.

Keywords: Pleurotus ostreasus, sajor, florida, CaCO3, primordial initiation

The nutritional, health and economic benefits of 
oyster mushroom makes it attractive to many 
developing countries including Nigeria. The 
presence of white shell on the fruiting body of the 
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mushroom gives it “oyster mushroom” as a common 
name. The mushroom is a saprophytic fungi in the 
Pleurotus genus (Kong, 2004). The genus Pleurotus 
belongs to family Tricholomataceae and has about 
40 well-recognized species, out of which over 
12 species are cultivated in different areas of the 
world. Mushroom production involves acquiring 
substrates at cheap prices or free sometimes and our 
environment is conserved by wastes recycling (Khan 
et al. 2012, Oladosu et al. 2022). Oyster mushroom 
(Pleurotus spp.) grows in various types of substrates 
compared to other types of mushroom (Ahmed et al. 
2022; Cohen et al. 2002). The mushrooms are useful 
as food and in garnishing our various dishes (Shin 
et al. 2007). Pleurotus species are edible and grown 
commercially, ranking second in mushroom world 
production (Royse et al. 2017). The pleurotus are 
popular mushroom grown in Europe, Asia, America 
and other parts of the world due to their relatively 
affordable production cost and technology including 
high biological efficiency (Ahmed et al. 2022; Mane 
et al. 2007). Pleurotus species such as P. ostreatus, P. 
florida, etc., require temperature of 15 – 25 oC and 
grow well on substrates such as rice husk, saw 
dusts and other agricultural wastes (Hasan et al. 
2010). According to Chukwu et al. (2022a), relative 
humidity of 80 – 90% support oyster mushroom 
growth, temperature range of 25 – 30 oC and 18 - 25 

oC required at spawn running and fruiting stages, 
respectively. Different species of Pleurotus are 
ideally suited for cultivation throughout the year 
in various tropical regions of the country (Ahmed 
et al. 2009). The mushrooms can grow on plastic 
bags, jars, basins, etc., given artificially controlled 
conditions (Chukwu et al. 2022b).
Mushrooms have been reported to help in improving 
health and nutrition when used as food, being rich 
sources of protein and vitamins (Kinge et al. 2014) 
especially in developing countries where high 
incidence of malnutrition and protein deficiency 
are very common. Mushrooms are progressively 
becoming an important component of human’s diet 
globally (Ajonina and Tatah, 2012) because of their 
high nutritional value and medicinal properties 
(Chang and Miles, 2004). The vegetarians eat the 
mushroom as their substituted meat (Ahmed et 
al. 2009) and it’s a good diet for people suffering 
from diabetics (Halim et al. 2021; Devi et al. 2015). 
They contain 19-35% protein, 0.6-3.1% fat, 70-90% 

moisture content, 7.5-16.5% fibre content, 9.8 % ash 
content and 57.6 % carbohydrate content (Ananbeh, 
2003; Alananbeh et al. 2014; Jamil et al. 2019), while 
some quantities of vitamins and minerals are as 
well contained in the mushrooms (Ananbeh and 
Almomany, 2005; Yusop et al. 2020). The proper 
amendment of substrate’s pH affects large scale 
production of mushroom. Lime (CaCO3) is used in 
amending the pH of the substrate to slightly alkaline 
or near neutral (Paul et al. 2022; Khan et al. 2013). 
Fungal mycelia derive nutrients from the substrates 
and a pH of 6.4 – 7.8 is required for rapid growth 
of mycelium (Sarker et al. 2007; Khan et al. 2013). 
According to Khan et al. (2013), the quantity of lime 
used can range between 2-6% or even more. This 
results to variations in yield and as well dependent 
on the pH level of the substrates used.
In Nigeria, ignorance, dependence on wild 
mushrooms and lack of growing technology have 
hindered the integration of mushroom cultivation 
into agricultural briefs across the country and its 
recognition as a potential national income earner 
and source of nutrition (Osemwegie & Dania, 2016; 
Okporie et al. 2014). Increasing productivity of 
oyster mushroom depends on use of best growing 
technology, appropriate liming and most adaptable 
variety. There are still paucity of information 
on these indispensible factors of mushroom 
production in the study area, hence the need to 
evaluate the phenotypic characteristics of the three 
species of oyster mushroom under various lime 
application rates. The study also seeks to unravel 
the interactions between mushroom species and 
lime rates for possible recommendation of the best 
combination to mushroom growers.

Materials and Methods
Experimental site and its design: The experiment 
was carried out at the Crop Development Laboratory 
of Ebonyi State University Mushroom Farm, 
Abakaliki. The area is located between Latitude 
06004I N and Longitude 080 65I E. Daily temperature 
in the study area ranges from 22oC to 32oC. The 
area has a bimodal rainfall pattern which comprises 
April to July rain, usually at its peak; followed by 
August break, then September to November rain 
that comes as a conventional rainfall. The total 
rainfall ranges from 1700 mm – 2000 mm (Okporie 
et al. 2015; Chibuike et al. 2015). The factorial 
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experiment had three replications in completely 
randomized design (CRD). Factor A comprised 
three species of mushroom (Pleurotus ostreasus, P. 
sajor and P. florida) while factor B consists of four 
levels of lime (0 gram/15kg mixture (control), 5 
gram/15kg mixture, 10 gram/15kg mixture and 15 
gram/15kg mixture).
Preparation of potato-dextrose-agar (PDA) plate: 
The petri dish was sterilized prior to media 
preparation and stored in a refrigerator at -4oC. A 
total of 39g PDA powder was weighed and mixed 
in 1000ml of distilled water and shaked thoroughly. 
The mixture was steamed to dissolve completely 
using microwave heater. The solution was sterilized 
by autoclaving at 15 lbs pressure (1210C) for 
15 minutes and allowed to cool. Streptomycin 
was added and mixed very well. Thereafter, the 
sterilized petri dish was taken to the laminar flow 
hood and the prepared PDA was poured into the 
petri dish up to half level of the petri dish. The petri 
dish plates were covered and wrapped with paraffin 
wax under aseptic condition. The plates were stored 
in a slanting position inside -4oC refrigerator.
Isolation procedure: The desired Mushroom specie 
(fresh, large healthy mushroom with the volva still 
intact) was first cultured on a Potato Dextrose Algae 
(PDA) plate. The inoculated plates were incubated 

at 25 ± 1 oC for 6-12 days and the mycelia growth 
was observed. All Petri plates/glass tubes showing 
contamination were discarded. Sub-culturing was 
done following standard procedure (Chukwu et 
al. 2022a).
Preparation of mother spawn: The pure mushroom 
culture was used to make the mother spawn. The 
materials used included PDA culture, sorghum 
grains, pint whiskey bottles, cotton wool, aluminium 
foil and rubber bands, propagation hood, autoclave, 
inoculating loop, alcohol burner and knife. The 
grains were immersed in water for 12 hours. The 
grains were steamed until approximately 25 percent 
cooked or were just beginning to crack open. A 
sterilized pint whiskey bottles were filled to one half 
with the prepared grains and closed with a cotton 
plug, aluminium foil and rubber band. Sterilization 
of grains in the bottles was done using autoclave 
and allowed to cool.
Preparation of  growth media (substrate 
composting): The substrates were mixed together 
by adding 30kg of rice husk, 120kg of saw dust 
and 143L of water. Lime was added to the mixture 
according to the experiment design and 1kg of the 
substrate was compressed in the white polythene 
bag. The polythene bags containing the substrates 
were loaded into the sterilization cylinder and 

Sl. No. Trait Description
1 Spawn running The spawn running also known as mycelia running was measured using 

30cm meter rule and expressed in percentage.
2 Number of fruits In each of the substrates, the number of effective fruiting bodies were 

counted and recorded.
3 Number of branches The number of branches in each substrate was counted and recorded.
4 Number of productive bags The number of bags in each of the units that initiated primordial was 

counted and recorded.
5 Number of unproductive bags The growth media bags in each of the units that could not initiate 

primordial was counted and recorded.
6 Days to next flowering This is the number of days from harvest to next fruiting.
7 Fresh weight The harvested mushrooms was weighed per substrates units and recorded 

in grammes.
8 Dry weight in grammes The dry weight of the mushroom was measured and recorded in grammes 

after freeze-drying.
9 Stalk height The stalk is the stem or stalk like feature supporting the cap of a 

mushroom Prior to harvesting, the stalk height of the mushrooms were 
measured using meter rule and recorded in cm.

10 Stalk diameter The stalk diameter of the harvested mushroom was determined using a 
vernier caliper and recorded in cm.

11 Cap Diameter The cap/pileus diameter of the harvested mushroom was determined 
using a vernier caliper and recorded in cm.
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boiled up to 121oC for 8 hours. The sterilized media 
were left to cool for 24 hours after which they 
were off-loaded and allowed to cool under room 
temperature for another 24 hours.
Inoculation and incubation: The inoculation 
room was properly fumigated using a mixture of 
insecticide and fungicide. The mother spawn were 
utilized for inoculation of the prepared growth 
media under aseptic condition at 5g inoculums per 
medium (a measure of a tea spoon per medium). 
The spawn were spread on top of the medium and 
the neck closed with cotton wool. The bags were 
placed vertically in the dark incubation room and 
maintained at room temperature without watering 
for the first one week. Spawn running was observed 
while watering daily and maintaining relative 
humidity of 80 – 85% for three to four weeks until 
maximum mycelia growth was achieved. Upon 
completing maximum spawn running, cultivating 
bags were irrigated twice daily (morning and 
evening).
Recording of data and statistics: We took record of 
data on some growth and yield traits following the 
procedures described in the table below. The data 
were analysed for variance (Hashim et al. 2021; Musa 
et al. 2021) using SAS software version 14 while 
differences between means were separated using 
Tukey’s test also known as Honestly significant 
difference (HSD).

Results and Discussion

Spawn/mycelium running

There was a significant (P<0.05) difference among 
the three species of mushroom as regards percentage 
spawn running (Table 1). The mushroom species 
varied among themselves with Pleurotus ostreatus 
recording the highest percentage spawn running 
(45.42%) followed by Pleurotus florida (27.83%) 
while Pleurotus sajor recorded the lowest percentage 
spawn running (18.17). However, Pleurotus florida 
differed significantly (P<0.05) from Pleurotus 
ostreatus while Pleurotus ostreatus also differed 
significantly from Pleurotus sajor. Non significant 
(P>0.05) difference was also observed between 
Pleurotus florida and Pleurotus sajor (Table 2). The 
main effect of lime rates on the spawn running 
was not significantly different (P>0.05). The media 
with 10 gram lime however recorded the highest 

percentage spawn running (33.20%) while 15g 
lime (27.30%) recorded the lowest percentage 
spawn running. 0g lime and 5g lime recorded 29.8 
and 31.6 percentage spawn running respectively. 
Significant differences (p<0.05) were observed on 
the interaction effect of mushroom species and 
lime rate on the spawn running percentage among 
the treatment combinations. The interaction effect 
of Pleurotus ostreatus × 5g of lime and Pleurotus 
ostreatus × 10g of lime recorded the highest spawn 
running of 52.33%. The two combinations also 
differed significantly from Pleurotus sajor × 0g, P. 
sajor × 5g, P. sajor × 10g and P. sajor × 15g, each. 
(Table 2), while they had no significant difference 
with other combinations studied. The interaction 
of Pleurotus sajor × 15g of lime and Pleurotus sajor × 
5g of lime recorded the lowest percentage spawn 
running (15.70) but were significantly similar to 
other interactions except Pleurotus ostreatus × 5g 
and P ostreatus × 10g. Variations in spawn run rate 
may be attributed to specie effect and not the size of 
the media grains as suggested by Pathmashini et al. 
(2008) and Mamiro and Royse (2008). Pathmashini 
et al. (2008) reported 17-20 days for spawn running 
and 23-27 days for formation of pinheads. Similar 
result was also obtained by Shah et al. (2004).

Number of productive bags

Non significant difference (P>0.05) existed among 
the three species of mushroom with regards to 
the number of productive bag of mushroom. The 
result showed that all the mushroom species were 
not significantly different among each other, with 
Pleurotus florida recording the highest number 
of productive bags (20.2) followed by Pleurotus 
sajor (17.2) while Pleurotus ostreatus recorded the 
lowest number of productive bags (17.00). The 
main effect of lime rates on number of productive 
bags was not significantly different (P>0.05). 
However, the media with 5 gram lime recorded 
the highest number of productive bags (20.0). This 
was followed by 10g lime rate (17.9) and 15g lime 
rate (17.4) while 0g lime produced the least (17.1). 
The result in Table 2 showed that the interaction 
effect of mushroom species and lime rate on the 
number of productive bags of mushroom was not 
significantly different (P>0.05) among treatment 
combinations. All the interactions of the two factors 
studied were statistically similar among each other; 
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while the interaction of Pleurotus florida × 5g of 
lime recorded the highest number of productive 
bags (22.0) though statistically the same with other 
treatment interactions. The interaction of Pleurotus 
ostreatus × 0g of lime recorded the lowest number of 
productive bags. This result suggests that 5g of lime 
rate encouraged better pin head formation through 
provision of adequate pH and environmental 
conditions of the substrate to that affected directly 
the growth of primordia more than other lime rates 
(Khan et al. 2013).

Number of unproductive bags

Main effect of the three mushroom species on 
number of unproductive bags had no significant 
difference (Table 2). Result showed that all the 
mushroom species were statistically similar with 
one another. Pleurotus ostreatus recorded the highest 
number of unproductive bag (13.00) followed 
by Pleurotus sajor (12.8) while Pleurotus florida 
recorded the lowest number of unproductive bags 
(9.8). Similarly, the main effect of lime rates with 
respect to number of unproductive bags was not 
significantly different (p>0.05). However, the media 
with 0gram lime recorded the highest number 
of unproductive bags (12.9). This was followed 
by 15g lime rate (12.6) and 10 g lime rate (12.1) 
while 5g lime (10) recorded the lowest number of 
unproductive bags. This result also revealed that 
the interaction effect of mushroom species and lime 
rate had no significant difference. All the interaction 
effects did not vary significantly among each 
other. However, the interaction effect of Pleurotus 
florida × 5g of lime recorded the lowest number 
of unproductive bags (8.0) though significantly 
similar with other treatment interactions while the 
interaction of Pleurotus ostreatus × 0g of lime levels 
recorded the highest number of unproductive bags 
(14.3). This result agrees with Khan et al. (2013) who 
observed best mushroom performance using lower 
rate of lime.

Number of fruits and number of branches 
(fruiting bodies)

The main effect of three mushroom species with 
respect to the number of fruits of mushroom 
was not significant. Result showed that all the 
mushroom species were statistically equal. Pleurotus 
florida (1.167) recorded the highest number of fruits 

followed by Pleurotus ostreatus (1.083) while Pleurotus 
sajor recorded the lowest number of fruits (1.00). The 
main effect of lime rates on number of fruits was 
not significantly different (P>0.05). However, the 
media with 5 gram lime level recorded the highest 
number of fruits (1.222). This was followed by 0g 
lime rate (1.111) while 10g lime rate (1.00) and 15g 
lime (15) recorded the lowest number of fruits. The 
result in Table 2 also revealed that the interaction 
effects of mushroom species and lime rate with 
regards to the number of fruits of mushroom was 
not significantly different (P>0.05). All combinations 
three mushroom species and levels of lime were 
statistically equal. However, the interaction effect 
of Pleurotus florida × 5g and Pleurotus ostreatus × 5g 
of lime recorded the highest number of fruit bags 
(1.33) though statistically similar to other treatment 
combinations. The result in Table 1 shows that the 
main effect of the three mushroom species with 
regards to number of branches of mushroom varied 
significantly (P<0.05). Pleurotus florida (6.42) differed 
significantly (P<0.05) from P. sajor but did not vary 
significantly (P>0.05) from Pleurotus ostreatus (5.67). 
Pleurotus ostreatus also varied significantly from 
Pleurotus sajor (1.00) while significantly different 
from P. florida. P. sajor produced the least number 
of branches with a significant difference from other 
species. The result also revealed that the main 
effect of lime rates on the number of branches was 
not significant. However, the media with 5 gram 
lime recorded highest branches (5.56) while others 
followed the decreasing order of 15g lime (4.33) 
> 10g lime (4.00) > 0g lime (3.56). The interaction 
effect of mushroom species and lime rate with 
respect to the number of branches was significantly 
different (P<0.05). The interaction effect of Pleurotus 
florida × 5g of lime recorded the highest number 
of branches (8.00). This, however, was statistically 
similar with other interaction of Pleurotus florida × 
0g, 10g, and 15g of lime as well as the interaction 
of P. ostreatus with all levels of lime (0g, 5g 10g and 
15g) while differing significantly (P<0.05) from all 
interaction effects of Pleurotus sajor x lime rates. The 
interactions of P. florida × 15g (7.33) lime differed 
significantly from all the interactions of P. sajor but 
were statistically similar to all other interaction 
of P. ostreatus and P. florida. The interaction of P. 
ostreatus × 5g lime (7.67) also varied significantly 
from all interactions of P. sajor but were significantly 
similar from all other treatment interactions. The 
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interactions of P. florida × 0 g lime, P. florida × 10 
g lime, P. ostreatus × 0g, 10g, 15g lime were all 
statistically similar to all other interaction effects. 
Some environmental factors such as high relative 
humidity and moderate/suitable temperature 
could lead to growth of healthy mushrooms. Khan 
et al. (2013) reported that 2% application of lime 
produced the highest fruiting bodies compared to 
0%, 4% and 6% lime in growing media. Akter et 
al. (2019) reported that Pleurotus ostreatus (37.33) 
produced the best fruiting body compared to 
Pleurotus florida and Pleurotus cystidiosus. Mudakir 
and Hastuti (2015) also reported a fruiting body 
ranging from 22.31 - 46.56 for all media used in 
growing oyster mushroom.

Fresh weight

Significant difference (P<0.05) existed on the main 
effect of three mushroom species on fresh weight 
of mushroom. Pleurotus florida (32.17 g) which 
recorded the highest fresh weight was significantly 
similar to Pleurotus ostreatus (25.83) but varied 
significantly (P<0.05) from P. sajor. P. ostrestus 
also differed significantly (P<0.05) from Pleurotus 
sajor which recorded the lowest fresh fruit weight 
(6.75 g). The main effect of lime rates with respect 
to the fresh weight was not significantly different 
(P>0.05). However, the media with 15 gram lime 
recorded the highest fresh weight (24.2 g cm) while 
5 gramme lime recorded the lowest fresh weight 
of mushroom (19.0 g). In the same vein, 0 gramme 
lime and 10 gramme lime recorded 19.8 g and 
23.3 g fresh weight of mushroom respectively. The 
interaction effect of mushroom species and lime 
rate with regards to fresh mushroom weight was 
significantly different (P<0.05). The interaction effect 
of Pleurotus florida x 15g of lime recorded the highest 
fresh weight (43.67 g). This was however similar 
with other interaction effects except the interaction 
of Pleurotus sajor × 15 g lime and Pleurotus sajor × 
10g lime. All other interaction effects are statistically 
equal among each other except Pleurotus florida 
× 15g of lime. The interaction effects of Pleurotus 
sajor × 10g lime recorded the lowest fresh weight 
(5.00 g). The result obtained in this study agrees 
with the work of Garib (2019) who noted that the 
bags containing 10 g lime gave the largest yield 
of mushroom. Hence confirming an analysis with 
(Alemu and Fisseha, 2015) as the high acidity leads 

to less the mycelium filaments and reduced the 
result due to increased acidity. According to Khan et 
al. (2013), “2% lime completed mycelial growth after 
18 days of inoculation of spawn and highest yield of 
mushroom in 1st flush (41.02g), yield of mushroom 
in 2nd flush (15.3g) and total yield of mushroom put 
at 56.32g and 9.57g on fresh and dry weight basis, 
respectively”. This present study hence recorded a 
yield lower than that obtained by Khan et al. (2013). 
Specie influence on the weight of mushroom was 
in line with the work of Akter et al. (2019) who 
reported that Pleurotus florida produced a higher 
dry weight and biological yield when compared to 
Pleurotus ostreatus and Pleurotus cystidiosus.

Stalk height and diameter

The main effect of three mushroom species with 
regards to the stalk length of mushroom was not 
significantly different (P>0.05). The result showed 
that all the mushroom species were statistically 
the same, with Pleurotus sajor (12.43 cm) recording 
the tallest mushroom followed by Pleurotus florida 
(12.34cm) while Pleurotus ostreatus recorded the 
shortest mushroom (11.25). The main effect of 
lime rates on mushroom stalk length was also 
not significantly different (P>0.05). However, the 
media with 5 gram lime level recorded the tallest 
mushroom (12.43 cm). This was followed by 15g 
lime rate (12.12) while 0 g lime rate and 10g lime 
recorded 12.08 cm and 11.40 cm respectively. 
Table 2 also revealed that the interaction effect of 
mushroom species and lime rate on the stalk length 
of mushroom was not significantly different (P>0.05). 
However, the interaction effect of Pleurotus sajor x 
0g lime rate recorded the tallest mushrooms (15.00 
cm) though statistically similar with other treatment 
combinations. The interaction effect of Pleurotus sajor 
x 0g lime rate recorded the lowest mushroom stalk 
length (9.33 cm). The result in Table 1 revealed that 
the effect of three mushroom varieties with regards 
to stalk diameter of mushroom was significantly 
different (P<0.05). The result showed that P. sajor 
(4.02 cm) differed significantly from both P. florida 
(2.58cm) and P. ostreatus (2.77cm). P. ostreatus was 
statistically similar with P. florida but differed from 
P. sajor (P<0.05). The main effect of lime levels on 
stalk diameter was not significant. The media with 
15 gram lime however recorded the highest stalk 
diameter (3.22 cm). 0g lime recorded the lowest 
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stalk diameter (3.04 cm) while 5 gramme lime and 
10 gramme lime recorded 3.12 cm and 3.11 cm 
stalk diameter respectively. The interaction effect 
of mushroom species and lime rate with respect 
to the stalk diameter was not significant different 
(P>0.05). The interaction effect of Pleurotus sajor x 
15g of lime recorded the highest stalk diameter 
(4.6 cm). The interaction effects of Pleurotus florida 
x 10g lime recorded the lowest stalk diameter 
(2.03 cm). Ajonina and Tatah (2012) also reported 
a lesser stalk length (2-3 cm) and pileus diameter. 
Habib (2005) mentioned that the stalk length of 
oyster mushroom on different substrate varied from 
1.93cm to 2.97cm and the diameter ranged from 0.74 
cm to 1.05 cm. The difference in the mean value of 
the pileus diameter and stalk diameter across the 
main treatment and their interaction could be as a 
result of varying genetic make-up of the different 
species used for the study.

Cap/pileus diameter

The main effect of three mushroom species on 
the cap diameter of mushroom was significantly 
different (P<0.05) among treatment means. Pleurotus 
florida (11.88 cm) varied significantly from Pleurotus 
sajor (7.61 cm) but statistically equal to Pleurotus 
ostreatus (9.44 cm). Similarly, P. ostreatus was 
statistically similar to both P. sajor and P. ostreatus in 
respect to cap diameter. Habib (2005) had previously 
reported similar result. The main effect of lime 
rates with regards to cap diameter of mushroom 
was not significantly different (P>0.05). However, 
the media amended with 10 gram lime recorded 
the cap diameter (10.22 cm). This was followed 
by 15g lime rate (10.08) while 0 g lime rate and 5g 
lime recorded 8.59 cm and 9.69 cm respectively. 
Interaction of species × lime had no significant 
difference on diameter of cap of the mushroom 
studied (P>0.05). However, the interaction effect of 
Pleurotus florida × 15g lime rate recorded the highest 
cap diameter (12.10 cm) though significantly similar 
with other treatment interactions. The interaction 
effect of Pleurotus sajor × 15g lime rate recorded the 
lowest cap diameter (7.30 cm). Our findings are in 
consonance with the work of Buah et al. (2010) who 
reported a fruiting cap diameter of 5-8cm across 
substrates used to grow oyster mushroom (Pleurotus 
ostreatus). Muswati et al. (2021) also recorded a 
diameter of 4-5cm for oyster mushroom grown on 

different substrate concentration. The result was 
also higher than the values recorded by Akter et 
al. (2019) who reported a pileus diameter of 2.18 
cm- 6.00 cm for Pleurotus ostreatus and 3.83 -5.83 
cm for Pleurotus florida as well as stalk length of 
2.20-4.5 cm for Pleurotus florida and 2.23-4.80 cm for 
Pleurotus ostreatus.

Days to next flowering

The result in Table 1 indicates non-significant 
variation on effect mushroom species on days to 
next flowering. The treatment mean showed that 
all mushroom species recorded similar flowering 
days with Pleurotus florida (8.17) and Pleurotus 
ostreatus (8.17) recording the joint highest days to 
next flowering while Pleurotus sajor recorded the 
lowest days to next flowering (7.75). The result also 
showed that main effect of lime rates on days to next 
flowering of mushroom not significant. However, 
the media with 10 gram lime level recorded the 
highest days to next flowering of mushroom (8.56 
days). This was followed by 15g lime rate (8.00 days) 
while 0 g lime rate and 10g lime recorded 7.67 days 
and 7.89 days, respectively. Result also revealed that 
the interaction species and lime rate on the days to 
next flowering of mushroom was not significantly 
different (P>0.05) among treatment combination 
means. However, the interaction effect of Pleurotus 
ostreatus × 10g lime rate recorded the highest 
days to next flowering of mushrooms (9.33 days) 
though significantly similar with other treatment 
combinations. The interaction effect of Pleurotus 
sajor × 0g lime rate and Pleurotus sajor × 15 g lime 
rate recorded the lowest days to next flowering of 
mushrooms (7.00).
Dry weight
The main effect of mushroom species on the dry 
weight of mushroom was not significantly different 
(P>0.05) among treatment means. The result showed 
that all the mushroom species were statistically to 
Pleurotus florida (1.44g) recording the highest dry 
weight of mushroom followed by Pleurotus ostreatus 
(1.24 g) while Pleurotus sajor recorded the lowest 
dry weight of mushroom (0.81g). The main effect 
of lime rates on dry weight of mushroom was not 
significant as well. However, the media with 10 
gram lime level recorded the highest dry weight 
of mushroom (1.36 g). This was followed by 15g 
lime rate (1.32 g) while 0 g lime rate and 10g lime 
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recorded 0.98 g and 1.00 g respectively. Results in 
Table 2 also revealed that the interaction of species 
and lime rate on the dry weight of mushroom 
was not significantly significant (P>0.05) among 
treatment combination means. However, the 
interaction effect of Pleurotus florida × 15g lime rate 
recorded the highest dry weight of mushrooms (1.83 
g) though significantly similar with other treatment 
interactions. The interaction effect of Pleurotus sajor 
× 0g lime rate recorded the lowest dry weight of 
mushrooms (0.53 g).

Conclusion
From the result of this study, it was concluded 
that the three species of mushroom studied varied 
significantly in some phenotypic traits evaluated. 
This variation could be utilized by breeders in 
improving the mushroom species for commercial 
cultivation. It was also concluded that lower rates of 
lime treatment such as 5g/15kg substrate supported 
better growth and yield of the mushroom. Also, an 
interaction of P. florida × 5g of lime produced the 
best phonotypic characteristics. It was therefore 
recommended that future research should examine 
the various rates of lime to see if there could be 
significant differences and lime doses lower than 5g 
should also be critically studied for possible better 
growth and yield performance.
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