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Abstract
The study examined the perceived benefits and knowledge level of the mushroom farmers on mushroom production 
in selected local governments area of Oyo State, Nigeria. The data obtained were analyzed with frequency, percentage, 
mean and standard deviation. Multistage sampling procedure was used to select 143 respondents using questionnaire 
and interview schedule. From the result it was affirmed that the majority (63.0%) of the respondents were males, 
also about 81.8% of the farmers were married. Radio (96.5%) was the most common source of information available 
to farmers, seconded by family and friends 86.0%. Based on the distribution of the knowledge level of farmers in 
mushroom production (63.6%) of the farmers had highest knowledge in mushroom production with the mean score 
(9.28). Majority (64.3%) of the mushroom farmers perceived mushroom production to be of benefit to them, with 
the mean score (10.35). It was concluded that majority of the farmers that had knowledge of mushroom production 
needs training in some specific aspects of the production process. It is recommended that research institutes, extension 
agents and Non-governmental organizations needs to organize training to enlightened and provide necessary information 
needed to the farmers on mushroom production.
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Introduction

Agricultural production is solely dependent on the cli-
matic condition; and the climate is unpredictable because of 
the variability in the environment (Ojemade et al. 2018; 
Anarah et al. 2019; Elijah et al. 2020). Researchers and ex-
perts are finding some effective solutions that can mitigate 
climate change (Olive and David 2021). One of the game 
changer discovered is the mushroom production (Stamets 

2020). Mushroom cultivation is a very reliable means of 
making profit for farmers in the face of unfavourable 
weather conditions. It will increase  revenue,  ensure  food  
security  and improve  standard of living  of farmers when-
ever there is crop failure brought by climate change  
(Osuafor  et  al.  2023).

The practice of cultivating mushrooms gained mo-
mentum in the late 20th century, with the introduction of 
modern cultivation techniques and increased awareness of 
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the nutritional and economic benefits of mushrooms. 
Mushroom are healthy foods, they provide carbohydrates, 
but are low in fat and fiber and contain no starch, edible 
mushrooms are an excellent source of high quality protein, 
and white button mushrooms contain more protein than 
vegetables, grains and fruits (Gbolagade et al. 2006; Kumar 
et al. 2021). Typically mushroom have a very short shelf life 
due to their rapid respiratory rate, fresh mushroom have 
high water content and lack of cuticula structure 
(Castellanos-Reyes et al. 2021). We have different species 
of mushrooms which include: Pleurotus tuberregium, 
Pleurotus pulmonarius, Pleurotus ostreatus, Volvariella 
volvacea, Lentinus squarroslus, Cantharellus lateritius 
(Okigbo and Nwatu 2015). 

Commonly Cultivated Edible Fungi are Button Mushrooms 
(Agaricus spp), Oyster Mushrooms (Pleurotus spp), 
Shiitake (Lentinula edode), Reishior or Ling Chi (Ganoderma 
lucidum), Lion’s Mane (Hericium erinaceus), Nameko 
(Pholiotanameko), Ears (Auricularia spp) and Chicken-of- 
the-Woods (Polyporus sulphureus) (Jibrin et al. 2017). The 
study involved the life cycle of the oyster mushroom (Arora 
and Shepard 2008; Karataş 2022) reported that fully devel-
oped oyster mushroom comprises of a cap, gills and stalk.

Mushrooms are regarded as healthy foods because they 
are good source of vitamin B1, B2, B12, C, D and E, in-
cluding niacin, riboflavin, thiamine, and foliate, and trace 
minerals including potassium, phosphorus, calcium, mag-
nesium, zinc, selenium, iron and copper, but they are low in 
calories and fat (Dawadi et al. 2022). Its nutritional value, dis-
ease susceptibility, flavor, and appearance can be altered by 
preserving it for a long time (Zhang et al. 2018). Vegetarians 
also eat mushrooms because it serves as alternative protein 
supplement in their diets (Alcorta et al. 2021). Mushrooms 
have been used in folk medicine throughout the world since 
ancient times (Bautista-González et al. 2022). 

Attempts have been made in many parts of the world to 
explore the use of mushrooms and their metabolites for the 
treatment of a variety of human ailments (Jose and 
Janardhanan 2000; Zeng et al. 2022). Mushrooms are one 
of the most diverse organisms on earth and since primitive 
times have played a vital role in human welfare 
(Martínez-Ibarra et al. 2019). Nigerian native doctors use 
various combinations of herbs and other ingredients in their 
medicine. P. tuberregiumis used in some of these combina-

tions that are intended to cure headache, stomach ailments, 
colds and fever as well as asthma, smallpox and high blood 
pressure (Amorha et al. 2018). 

In the South East of Nigeria, it is used to treat heart 
problem, while it is used to treat anemia, asthma, headache 
and fever, heart problem and obesity among the people of 
Edo State of Nigeria (Isikhuemhen and Okhuoya 2004; 
Osemwegie et al. 2010; Ganesan and Xu 2018). Mushrooms 
are often considered to provide a fair substitute for meat, 
with at least a comparable nutritional value to many vegeta-
bles, so the consumption of mushrooms can make a val-
uable addition to the often unbalanced diets of people in de-
veloping countries (Rautela et al. 2019).

Mushroom is fast growing organism that can be culti-
vated on a relatively small space, also requires little main-
tenance, using agro-industrial residues (Vega et al. 2022). 
Furthermore, mushroom cultivation also provides oppor-
tunities for improving the sustainability of small farming 
systems and improved nutrition especially in developing 
countries. Successful cultivation and trade of mushroom 
will not only reduce vulnerability to shocks, but also act 
upon other economic opportunities (Marshall and Nair 
2009; Akter et al. 2022). 

Mushroom farming in Nigeria faces several challenges. 
A recent article by the Guardian News paper highlighted 
some of the challenges faced by mushroom farmers in 
Nigeria which includes inadequate skilled labor, capital, 
clear-cut requirements for growers for certifications by the 
National Agency for Food, Drug Administration and 
Control (NAFDAC), limited access to resources, lack of 
infrastructure, and a lack of knowledge and expertise in 
mushroom production. However, despite these challenges, 
mushroom farming can be a sustainable and profitable 
business venture in Nigeria. (Jibrin et al. 2017) suggests 
that mushroom farming can play a significant role in en-
hancing the human diet in nations with growing pop-
ulations and food demand issues, where a major portion of 
the population is highly selective of food preference. 

Specifically, to acquire high level of information, exploit 
the potential of mushroom farmers and to improve the 
farmer’s productivity. Thus, the perceived benefits and 
knowledge level of mushroom farmers towards mushroom 
production in Oyo State, Nigeria has been investigated. 
The research objectives were to describe the socio econom-



Benefits and Knowledge Level of Mushroom Farmers

190     Journal of Forest and Environmental Science  http://jofs.or.kr

Table 1. Distribution of respondents by socio economic and demo-
graphic characteristics (n=143)

Variable Frequency Percentage

Sex
   Male 90 62.9
   Female 53 37.1
Age (years)
   25-34 28 19.6
   35-44 55 38.5
   45-54 42 29.4 (Mean=43.18)
   Above 55 18 12.6 (SD=9.56)
Marital status
   Single 16 11.2
   Married 117 81.8
   Widowed 04 2.8
   Separated 06 4.2
Education level
   Primary 15 10.5
   Secondary 37 25.9
   Tertiary 23 16.1
   No formal education 68 47.6
Household size
   1-3 34 23.8
   4-6 92 64.8 (Mean=4.62)
   7-9 17 11.9 (SD=1.58)
Farming experience (years)
   1-10 90 62.9
   11-20 32 22.4
   21-30 16 11.2 (Mean=10.85)
   Above 30 years 05 3.50 (SD=8.34)
Farm size (acre)
   Below 1 130  90.9
   Above 1 13 9.10
Monthly income (N)
   1,000-10,000 34 23.8
   11,000-20,000 42 29.4
   21,000-30,000 28 19.6
   31,000-40,000 28 19.6
   41,000-50,000 07 4.90
   Above 50,000 04 2.80
Sources of credit
   Personal savings 70 49.0
   Family/friends 25 17.5
   Loan from bank 14 9.80
   Co-operative society 34 23.8

ics characteristics of the respondents, identify the respondents’ 
sources of information on mushroom production, examined 
the knowledge level of the respondents towards mushroom 
production, determine the perceived benefits from mush-
room production.

Materials and Methods

Study area

The study was carried out in Oyo State which is located 
in the South West geopolitical zone of Nigeria and is gen-
erally referred to as “Pacesetter state”. Oyo State was one of 
the State carved out of the formal Western State or region of 
Nigeria in 1976. It is lies between latitude 7°N-9°N and 
longitude 2.5°E. The State covers an area of approximately 
28,454 sq km representing approximately 4.08% of Nigeria’s 
total area and is ranked 14th by size. Oyo State is homoge-
nous mainly inhabited by the Yoruba ethnic group, Igbo, 
Hausa and others minority groups (National Population 
Commission 2006). Oyo State is an inland state in South – 
Western Nigeria, with its capital at Ibadan. It is bounded in 
the north by Kwara State, in the east by Osun State, in the 
South by Ogun State and in the west partly by Ogun State 
and partly by the Republic of Benin. The climate is equato-
rial, notably with dry and wet seasons and with relatively 
high humidity. The dry season lasts from November to 
March while the wet season starts from April and ends in 
October. Average daily temperature ranges between 25°C 
(77.0, °F) and 35°C (95.0, °F) almost throughout the year. 
As at the 2007 census, the entire population Oyo State is 
6,617,720.

Sampling procedure and sample size

Multistage sampling technique was used to select the re-
spondents for this study and two agricultural zones were 
purposive selected in Oyo State where mushroom pro-
duction is prevalent. Thus, Ibadan/Ibarapa and Ogbomoso 
were selected and systematic random selection of two 
LGAs from each of the local government’s area. 50% of 
mushroom farmers were randomly selected to give a total 
sample size of one hundred and forty-three respondents. 
Structured questionnaire and interview scheduled was used 
to obtained information from the respondents. Descriptive 
statistics used were frequency count, percentage, mean and 

standard deviation. 
Thirteen knowledge level statements were provided on a 

two point scale of yes and no, yes was assigned for positive 
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Table 2. Distribution of respondents by sources of information (n=143)

 Sources of information Yes (%) No (%) Mean Rank

Radio 138 (96.5) 5 (3.50) 0.97 1st
Family and friends 123 (86.0) 19 (13.3) 0.87 2nd
Grower/marketing association 119 (83.2) 24 (16.8) 0.83 3rd
Neighbors 109 (76.2) 33 (23.1) 0.77 4th
Trainings 98 (68.5) 45 (31.5) 0.69 5th
Television 90 (62.9) 53 (37.1) 0.63 6th
Newspaper magazines 87 (60.8) 56 (39.1) 0.61 7th
Extension agents 78 (54.5) 65 (45.5) 0.55 8th
Workshop 64 (44.8) 79 (0.35) 0.45 9th
Internet 21 (16.1) 122 (85.3) 0.16 10th

response statements and no for negatively response statements. 
Mean score was obtained and used to categorized re-
spondents into high and low level knowledge. A composite 
score was generated and mapped into high level of knowl-
edge when the score is greater or equal to mean score (9.28) 
of knowledge obtained by an average respondent. It is con-
sidered low level of knowledge when the score is less than 
the mean score.

On perceived benefit of mushroom farmers, benefits 
were considered on the aggregate based on the all the eleven 
perception questions presented to them. A composite score 
was generated and mapped into high level of benefit when 
the score is greater or equal to the mean benefit score 
(10.35) obtained by an average respondent. It is considered 
low level of benefits when the score is less than the mean 
score (10.35).

Results and Discussion

Distribution of respondent according to their 
personal characteristics

Result in Table 1 reveals that about 63.0% of the re-
spondents were males while 37.0% were females in the 
study area. This implies that males are more predominant 
in mushroom production than females and 38.5% of the 
farmers in the study area were between the age of 35 and 44 
years. This is an indication that the farmers were within the 
productive age and are likely to improve mushroom 
cultivation.  Also, most 81.8% of the farmers were married. 
Majority (47.6%) of the respondents had no formal 
education. This simply reveals that about half of the re-

spondents were illiterate.
The result also shows that more than half (62.9%) of the 

farmers had farming experience of between 1-10 years, de-
spite long years of existence of mushroom. Farmers, are not  
much into its cultivation probably because of existence of 
wild edible types. Almost all (90.9%) of the farmers had less 
than 1 hectare of farm size. The farmers in this study are 
therefore small holders cultivating less than 1 acre of farm 
size. About one third (29.4%) of the respondents earned 
between N11,000 and N20,000 monthly from mushroom 
production. The result implies their present scale of pro-
duction is small with a total amount generated as N50,000 
and about half (49.0%) of the respondents obtained their 
capital for mushroom production through personal savings. 
Kumari et al. (2011) also found out that the major reason 
farmers undergo mushroom production training is to gen-
erate income for personal sustainability.

Table 2 shows sources of information available to famers 
are fundamental tools for increased productivity and 
development. In this study, radio is the most common 
source of information available to farmers (96.5%). A large 
percentage (86.0%) of the farmers also gets information 
that relates to their farming activities from family and 
friends. Other sources of information available to the 
mushroom farmers includes growers/marketing association 
(83.2%), neighbour (76.2%), training (68.5%), television 
(62.9%), newspaper/magazines (60.8%), workshop ex-
tension agents (54.5), workshop (44.8%) and internet 
(16.1%). This is corroborated by Oguntade et al. (2009) 
who found out that the leading sources of information avail-
able to mushroom farmers were radio, family and friends, 
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Table 3. Distribution of respondents by level of knowledge (n=143)

 Knowledge on mushroom production Yes (%) No (%) Mean Rank

Mushroom consumption can prevent certain diseases 140 (97.9) 3 (2.1) 0.98 1st
It is possible to grow mushroom indoor 139 (97.2) 4 (2.8) 0.97 2nd
Mushroom cultivation requires the use of dark room 138 (96.5) 5 (3.5) 0.97 3rd
Mushroom can be grown on sawdust or wheat bran 137 (95.8) 4 (2.8) 0.97 4th
Mushroom can be stored by refrigeration 135 (94.4) 8 (5.6)  0.94 5th
Mushroom takes at least 30days before sprouting 123 (86.0) 20 (14.0) 0.86 6th
Mushroom cannot be cultivated with compost manure 108 (75.5) 35 (24.5) 0.76 7th
Mushroom cannot be contaminated during production 39 (27.3) 104 (72.7) 0.27 8th
Mushroom cannot be substituted for vegetable 31 (21.7) 112 (78.3) 0.22 9th
Mushroom can only be produced during rainy season 24 (16.8) 119 (83.2) 0.17 10th
Watering of mushroom substrate is not necessary in mushroom production 21 (14.7) 122 (85.3) 0.15 11th
Mushroom production does not require sterilization of the substrate 20 (14.0) 123 (86.0) 0.14 12th
All mushroom varieties are edible 8 (5.6) 135 (94.4) 0.06 13th

Table 4. Distribution of respondents’ based on level of knowledge (n=143)

Knowledge Frequency Percentage (%) Minimum Maximum Mean Standard deviation

High 91 63.6 5.00 11.00 9.28 1.37
Low 52 36.4
Total 143 100.0

extension agents, mushroom growers association, television 
and newspaper. The internet is the least source of in-
formation available to the mushroom farmers as only 16.1% 
use this avenue to source for farming information. The re-
sult is not surprising as about half (47.8%) had no formal 
education. This inability to reach out on a global level 
through use of modern means of sourcing information will 
impact negatively on their production and even limit their 
production and marketing prowess.

From Table 3, the farmers are knowledgeable about the 
medical benefits of mushroom. Only 2.1% of them do not 
know that mushroom consumption can prevent certain 
diseases.  Farmers’ knowledge on mushroom production 
includes the site of production. 97.2% are aware that mush-
room can be grown indoor. Their knowledge on production 
process was investigated and the evidence on Table 3 re-
veals that farmers understand that mushroom production 
involves sterilization. 86% of them know that it is mush-
room production require sterilization. They are also aware 
that contamination can occur in the process of production if 
adequate care is not taken. About two third of them 
(72.7%) attest to this fact. Further on production process, 

only a few of them (14.7%) are not aware of the need to wa-
ter mushroom substrate during production.  The farmers 
are equally knowledgeable about the consumption pattern 
of mushroom. 78.3% of them are aware that mushroom can 
be substituted for vegetable and can even be stored in re-
frigerator for later use (94.4%).

Farmers’ level of knowledge on mushroom production 
was considered on the aggregate based on all the thirteen 
knowledge level statements presented to the respondents in 
Table 3. The result on Table 4 shows that majority (63.6%) 
of the respondents had high knowledge and some (36.4%) 
of the respondents had low level of knowledge on mush-
room production. This implies that some of the re-
spondents still require training in mushroom production. 
Although this group is not large, the majority that had 
knowledge of mushroom production needs training in some 
specific aspects of the production process. 

Perceived benefits from cultivation of mushroom by 
farmers were numerous as revealed in this study. Table 5 
shows that apart from nutritive value of mushroom (98.0%) 
which makes farmers to consume and cultivate mushroom, 
income (97.9%) was another principal reason that motivates 
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Table 5. Distribution of respondents by perceived benefits from mushroom cultivation (n=143)

Benefits Yes (%) No (%) Mean Rank

Nutritive value 141 (98.0) 2 (1.4) 0.99 1st
Increased income 140 (97.9) 3 (2.1) 0.98 2nd
Better health status 139 (97.2) 4 (2.8) 0.97 3rd
Red meat substitute 138 (96.5) 5 (3.5) 0.97 4th
Vegetable substitute 136 (95.1) 7 (4.9) 0.95 5th
Reduce risk of diabetes 131 (91.6) 12 (8.4) 0.92 6th
Lower cholesterol 130 (90.9) 13 (9.1) 0.91 7th
Build strong bone 129 (90.2) 14 (8.8) 0.90 8th
Prevent skin damage 125 (87.4) 18 (12.6) 0.87 9th
Decrease risk of cancer 123 (86.0) 20 (14) 0.86 10th

Table 6. Distribution of farmers by level of perceived benefit  from mushroom (n=143)

Level of benefit Frequency Percentage (%) Minimum Maximum Mean Standard deviation

High 92 64.3 6.00 11.00 10.35 1.08
Low 51 35.7
Total 143 100.0

farmers to cultivate mushroom, (Shakil et al. 2014) stated 
that successful cultivation of mushroom has potential of 
earning and can be a good income generating activity for 
unemployed people. Other benefits respondents derive 
from mushroom were improved health status (97.2%), red 
meat substitute and vegetable substitute (95.1%). The pro-
teins of mushroom are considered to be intermediate be-
tween that of vegetables and animals (Tolera and Abera 
2017), reduction in risk of diabetes (91.6%), lower choles-
terol (90.9%), build strong bone (90.2%), prevent skin 
damage (87.4%) and decrease risk of cancer (86.0%). This 
is in line with Onwubuya et al. (2015) in Abia State, 
Nigeria, who stated that mushrooms are used for treatment 
of diseases by Nigerian Herbalist.  This may be that some 
of the respondents had eaten mushroom before or they 
might have heard about it on radio because of their level of 
exposure to information. 

The result on Table 6 shows that majority (64.3%) of the 
farmers have high knowledge of mushroom benefits. A 
lesser proportion (35.7%) has low level of mushroom 
benefits. High knowledge of mushroom benefits can in-
form the need for respondents to seek training on mush-
room production.

Conclusion

The findings of the study revealed that majority of the 
farmers received information on mushroom cultivation 
through radio, family and friends. More also, from the re-
sults obtained famers that had high knowledge of mush-
room production believed that mushroom consumption can 
prevent certain diseases and it is possible to grow mush-
room indoor but needs information in some specific aspects 
of the production process. The perceived benefits from 
mushroom production by the farmers were to improve 
health status, nutritive value which makes farmers to con-
sume and cultivate mushroom and another principal reason 
was to increased income.

Other benefits the respondents derive from mushroom 
were improved health status, red meat and vegetable sub-
stitute, because of the protein content that are considered to 
be intermediate between that of vegetables and animals, re-
duction in risk of diabetes, lower cholesterol, build strong 
bone, prevent skin damage and decrease risk of cancer.

However, mushroom production has been found profit-
able from the findings. Therefore, more farmers should be 
encouraged on mushroom production through incentives 
and necessary assistance. So that mushroom production can 



Benefits and Knowledge Level of Mushroom Farmers

194     Journal of Forest and Environmental Science  http://jofs.or.kr

be another means of providing employment for the pop-
ulace, thereby contributing to the economic development of 
the country. Farmers should engage in all season cultivation 
of diverse mushrooms. 

Research institutes, extension agents and nongovernmental 
organizations need to organize training to enlightened and 
provide relevant information needed to the farmers on 
mushroom production.  Access to affordable credit facilities 
should be provided to the farmers through the government 
since most of the farmers source of fund on mushroom pro-
duction was through their personal savings.

Acknowledgements

I which to appreciate the editor in chief and the co editors 
of this journal for granting me this great opportunity to 
publish my manuscript here. I also appreciate the assistance 
and guidance provided by co author colleagues/mentors to 
make this publication a reality, thank you all.

References

Akter M, Halawani RF, Aloufi FA, Taleb MA, Akter S, 
Mahmood S. 2022. Utilization of Agro-Industrial Wastes for 
the Production of Quality Oyster Mushrooms. Sustainability 
14: 994.

Alcorta A, Porta A, Tárrega A, Alvarez MD, Vaquero MP. 2021. 
Foods for Plant-Based Diets: Challenges and Innovations. 
Foods 10: 293.

Amorha KC, Nwabunike IA, Okwumuo BM, Ayogu EE, Nduka 
SO, Okonta MJ. 2018. Use of herbal medicines in a Nigerian 
community and their reported adverse effects: a pilot study. Trop 
J Pharm Res 17: 2067-2072.

Anarah SE, Ezeano CI, Osuafor OO. 2019. Perceived effects of 
climate variability on cassava production among small scale 
farmers in Anambra State, Nigeria. J Agric Stud 7: 27-43.

Arora D, Shepard GH. 2008. Mushrooms and economic botany. 
Econ Bot 62: 207-212.

Bautista-González JA, Montoya A, Bye R, Esqueda M, 
Herrera-Campos MDLA. 2022. Traditional knowledge of me-
dicinal mushrooms and lichens of Yuman peoples in Northern 
Mexico. J Ethnobiol Ethnomed 18: 52.

Castellanos-Reyes K, Villalobos-Carvajal R, Beldarrain-Iznaga T. 
2021. Fresh mushroom preservation techniques. Foods 10: 
2126.

Dawadi E, Magar PB, Bhandari S, Subedi S, Shrestha S, Shrestha 
J. 2022. Nutritional and post-harvest quality preservation of 
mushrooms: a review. Heliyon 8: e12093.

Elijah ST, Osuafor OO, Edeh OC. 2020. Yam farmers’ adaptation 
practices towards climate change disaster in cross river state, 
Nigeria. Am Int J Agric Stud 3: 1-13.

Ganesan K, Xu B. 2018. Anti-obesity effects of medicinal and edi-
ble mushrooms. Molecule 23: 2880.

Gbolagade J, Ajayi A, Oku I, Wankasi D. 2006. Nutritive value of 
common wild edible mushrooms from Southern Nigeria. Glob J 
Biotechnol Biochem 1: 16-21.

Isikhuemhen OS, Okhuoya JA. 2004. A low-cost technique for the 
cultivation of leurotustuberregium(Fr.) Sing. in developing 
tropical countries. Mushroom Grow Newsl 4: 2-4.

Jibrin JN, Aliero AA, Shehu K, Abubakar A. 2017. An 
Introduction to Mushroom Production in Nigeria. Ahmadu 
Bello University Press, Zaria.

Jose N, Janardhanan KK. 2000. Antioxidant and antitumour activ-
ity of pleurotus Florida. Curr Sci 79: 941-943.

Karataş A. 2022. Effects of different agro-industrial waste as sub-
strates on proximate composition, metals, and mineral contents 
of oyster mushroom (Pleurotus ostreatus). Int J Food Sci 
Technol 57: 1429-1439.

Kumar K, Mehra R, Guiné RPF, Lima MJ, Kumar N, Kaushik R, 
Ahmed N, Yadav AN, Kumar H. 2021. Edible Mushrooms: A 
Comprehensive Review on Bioactive Compounds with Health 
Benefits and Processing Aspects. Foods 10: 2996.

Kumari D, Reddy MS, Upadhyay RC. 2011. Antioxidant activity 
of three species of wild mushroom genus Cantharellus collected 
from North-Western Himalaya, India. Int J Agric Biol 13: 
415-418.

Marshall E, Nair NG. 2009. Diversification Booklet 7: Make 
Money by Growing Mushrooms. Food and Agriculture 
Organization, Rome.

Martínez-Ibarra E, Gómez-Martín MB, Armesto-López XA. 
2019. Climatic and socioeconomic aspects of mushrooms: the 
case of Spain. Sustainability 11: 1030.

National Population Commission (NPC). 2006. Nigeria National 
Census: Population Distribution by Sex, State, LGAs and 
Senatorial District: 2006 Census Priority Tables (Vol.3). 
National Population Commission, Abuja.

Oguntade OA, Adebari TO, Odusanya OA, Oduntan OB. 2009. 
The role of composted poultry manure in reducing bioavail-
ability of heavy metals in tissues of Celosia argentea L. grown on 
dumpsite and garden soils. In: Scientific Track Proceedings of 
the 3rd African Organic Conference; Lagos, Nigeria; October 
5-9, 2009. pp 89-92.

Ojemade AC, Osuafor OO, Bankole AS. 2018. Gender main-
streaming into climate change adaptation options in oil palm ag-
riculture in Nigeria. In: Dynamics of Natural Resource and 
Environmental Management in Nigeria: Theory, Practice, 
Bureaucracy, Advocacy (Okoye CU, Abah D, eds). DEBEES, 
Nsukka, pp 137-146.

Okigbo RN, Nwatu CM. 2015. Ethnostudy and usage of edible 
and medicinal mushrooms in some parts of Anambra State, 



Olawale et al.

J For Environ Sci 40(3), 188-195     195

Nigeria. Nat Resour 6: 79-89.
Olive OO, David UK. 2021. Valuation of Rice Farmers’ 

Preferences and Willingness to Pay for Climate-Smart 
Agricultural Technologies in Southeast, Nigeria. Asian J Econ 
Model 9: 48-57.

Onwubuya EA, Ajani EN, Dike C, Uzokwe UN. 2015. 
Popularization of mushroom production technologies among 
small-scale farmers in Abia State, Nigeria. Int J Res Agric For 2: 
1-7.

Osemwegie OO, Oghenekaro AO, Ihayere CA, Sule E. 2010. Folk 
uses of mushrooms by the Akoko-Edo people of Nigeria. Asian 
J Microbiol Biotech Environ Sci 12: 709-714.

Osuafor OO, Enete AA, Ewuzie PO, Elijah ST. 2023. Mushroom 
production and its economic potentials in Nigeria. Adv J Agric 
Ecol 8: 1-13.

Rautela I, Arora H, Binjola A, Dheer P. 2019. Potential and nu-
trition value of mushroom and its cultivation; an insight review. 
Int J Eng Sci Comput 9: 22574-22582.

Shakil MH, Tasnia M, Munim ZH, Mehedi MH. 2014. 
Mushroom as a mechanism to alleviate poverty, unemployment 
and malnutrition. Asian Bus Rev 4: 109-112.

Stamets P. 2005. Mycelium Running: How Mushrooms Can Help 
Save the World. Ten Speed Press, Berkeley, CA.

Tolera KD, Abera S. 2017. Nutritional quality of oyster mushroom 
(Pleurotus Ostreatus) as affected by osmotic pretreatments and 
drying methods. Food Sci Nutr 5: 989-996.

Vega A, De León JA, Miranda S, Reyes SM. 2022. Agro-in-
dustrial waste improves the nutritional and antioxidant profile of 
Pleurotus djamor. Clean Waste Syst 2: 100018.

Zeng X, Li J, Lyu X, Chen XM, Guo S. 2022. Nutritional charac-
terization and untargeted metabolomics of oyster mushroom 
produced using Astragalus membranaceus var. mongolicus 
stems and leaves as substrates. Front Plant Sci 13: 802801.

Zhang K, Pu YY, Sun DW. 2018. Recent advances in quality pres-
ervation of postharvest mushrooms (Agaricus bisporus): a 
review. Trends Food Sci Technol 78: 72-82.


