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Macrofungi Community in Rubber Plantations and a Forest of Edo State, Nigeria
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Abstract: Permanent plots in rubber plantations and a lowland forest, each measuring 2525 m, were randomly
laid out using coloured ribbons and studied twice a month for macrofungi for a period of 14 months. A total of
435 fruit bodies belonging to 93 different species of macrofungi were encountered, 70% of which were
identified. Identified taxa were distributed mte 4 Classes, 9 Orders and 28 Families with the class
Hymenomycetes and family Tricholomataceae as the best represented taxa. Agaric (52%) and polypores
mushrooms (31%) were also recorded as the best represented life-forms while wood-based substrates recorded
70% of the total mushroom taxa encountered during the study. The species richness and diversity estimate of
100 randomization accumulation sample order of mushroom abundance data from each of the sampled plots
showed that the forest (Plot E) had the best species richness and diversity index values compared to plot A,

B, Cand D.
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INTRODUCTION

Defining the population of fungi globally has in
recent times remained a challenge to mycologists all over
the world (Wood, 1992). Many mycologists agreed that
there are more fungi in the world than reported, especially
i the tropics and sub-saharan Africa and tlus has
resulted in the inconsistency associated with global fungi
estimate reported by Hammond (1992), Hawksworth (1993)
and Crous ef al. (2006). Scanty mnformation abounds on
the diversity of African macrofungi (Mueller et al., 2007,
Osemwegie et al., 2006). In Nigeria, mushrooms are often
overlooked in many biodiversity studies compared to
plants and animals (Tdu et al, 2007). Mushrooms in
Nigeria are poorly collected, sparingly studied and
relatively underutilized (Osemwegie and Okhuoya, 2009,
Labarére and Menini, 2000). Higher plants are preferred by
most Nigerian as sources of food amidst sporadic reports
foed, food
supplements and m folk medicine practices, especially by
the rural populace (Akpaja et al., 2005; Okhuoya and
Alkpaja, 2005, Osemwegie et al., 2006).

In some

on the use of some mushrooms as

of the waorld,
macrofimgl are exploited for economic gains in the areas
of food security and foreign exchange earnings via large

developed countries

scale mushroom cultivation, mushroom export and

pharmacopoeia. They are also wsed to improve
silviculture, agroforestry and agriculture and industries
such as brewing, beverage, enzymes, dye, paper mill,
organic acids, hormones and ammal feeds industries
(Arora, 1989; Chang and Miles, 1991 ; Wainwright, 1992;
Wasser, 2007). Mushrooms are also applied in waste
management and remediation of contaminated arable
lands and waters (Wasser, 2007 ). Several researchers both
in Nigeria and abroad have reported that many macrofungi
are potential biological control agents of insects,
arthropods and other microorganisms of bacteria and
fungi origin (Roberts and Hajek, 1993; Boa, 2004,
Tonathan and Fasidi, 2005; Gbolagade et al., 2007).

In Nigeria, mushroom researches have focused more
on low-cost cultivation of many indigenous edible
mushrooms, their nutriceutics and ethnomycology rather
than their diversity, taxonomy, biogeography and ecology
(Rammeloo and Walleyn, 1993; Osemwegie and Okhuoya,
2009). Lodge et al. (1995) remarked that the knowledge of
mushroom composition and ecology are central to efforts
establishing proactive conservation strategies and
identifying areas in urgent need of conservation as well as
species m short- and long-term danger of extinction.
Studies on the diversity of wild macrofung: indigenous to
Nigeria are regional and biased to agroecosystems
(Osemwegie and Okhuoya, 2009).
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This study aimed at identifying the diverse
mushroom taxa associated with rubber agroforests and
comparing their mushroom commumty with that of a
secondary uncultivated forest within the same ecological

Zone.

MATERIALS AND METHODS

Study area: The study area, Rubber Research Institute of
Nigeria (RRIN) Tyanomo is located in Tkpoba-Olcha local
Government Area of Edo State, approximately about
29 km from Benm City (Fig. 1). The geographical,
ecological and edaphic characteristics are as enumerated
in Table 1.

Sampled forest and rubber plots: Permanent plots, each
measuring 25=25 m were laid out from randomly selected
rubber plantations and a lowland secondary rainforest all
connected by a common road The plots were each
approximately 5 m away from the edge of the road. Plot C
and D were old (50-55 years old), no longer being tapped
for latex and characterized by thick undergrowth and
broad canopy cover while Plots A and B were younger
(38-43 years old) populated by rubber trees being tapped
for latex and weeded once every year. Plot E was a
secondary forest with thick undergrowth and rich tree
diversity. The plots were each surveyed twice a month for
mushrooms for a period of 14 month which ran from 2006
through to 2007 across season gradients. Observed
mushrooms were collected and preserved according to
Lodge et al. (2004). Vouchered mushrooms were kept in
the Mushroom Biology Umnit of the Department of Plant
Biology and Biotechnology, University of Benin, Benin
City, Edo State for further molecular verification.
Encountered macrofungi were photographed in sif and
features such as phenology, smell, habit, colour, nature of
substrate and associations recorded before transportation

Table 1: Geographic ecological and edaphic characteristics of the study area
Iyanomo Rubber Research Institute

Property South-South zone

Location

Latitude 6° 00"-6° 15

Longitude 5° 3050 4%

Altitude 29 m.a.s.l

Climate

Monthly temp. Max: 28-36°C
Min: 18-26°C

Average monthly temp. 28°C

Annual rainfall (range) 1230-1580 mim

Average annual rainfall 1920 mm

Soil

Soil type Coastal Plane sand

Texture Loanmy clay sand

Soil pH (range) 4.9-61

Rocks Meta-igneous, delorite and

charmockitic rocks
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to the laboratory for identification. Identification was
based on macroscopic features and nomenclature was
carried out using a variety of field monograph of coloured
mushrooms and books (Largent and Their, 1984; Largent,
1986; Arora, 1991; Mueller et al., 2004; Lincoft, 2005). The
number of fruit bodies per sampled data was later
subjected to analysis using Estimates statistical package
according to Colwell (2005) and Chao et al. (2005).

RESULTS AND DISCUSSION

A total of 93 different species of macrofung:
represented by 435 fruit bodies (abundance value) were
encountered during the 14 months period of study from
which 70% were already identified and named (Table 2).
The 1dentified species were distributed into 28 Families, 9
Orders, 4 Class and 2 Phyla (divisions). The most
represented mushroom life-forms encountered m the
study area was the fleshy fungi (gilled or agaric
mushrooms) and polypores comprising of 52 and 31%
species, respectively. The earth-stars, puffballs, tubers
and cup fungi were the least represented (Table 3). The
family Tricholomataceae and members of the class
Hymenomycetes were the best represented taxa (Table 3).
The study showed that wood and litter-based substrates
supported the growth of 70 and 23% of mushrooms taxa
observed during the study, respectively while the soil-
based substrate recorded the least (Fig. 1). Mushrooms
such as Chlorophyllum sp., Coprinopsis atramentarius
(Bull.) Redhead, Vilgalys and Monclavo, Hygrocybe sp.
and Pleurotus fuberregium (Fr.) Sing were observed to
colonize more than one type of substrate or exhibited
flexible substrate propensity (Table 2).

B Litter mushrooms
O Soil mushrooms
B Wood inhabiting mushrooms

T%

Fig. 1. Substrate types and quantitative representation of
mushrooms that inhabit the
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Table2: List of macrofungi observed per sampled plot and their substrate Table2: Continue
propensity Sampled plots
Sampled plots

Taxzon/classification A B cC D E __ Substrate
Taxon/classification A B C D E _Substrate M. puicherripes Peck. - - - - + CWwW,DL
ASCOMYCOTINA M. rofula (Fr.) Scope + + - - + CW,DL
FHDISCOMYCETES Marasmielis sp. + + - - - DwW
**+*+HELOTIALES Megacollybia platyphylla - - - + + DW
*HELOTIACEAE (Pers.) kotl. and Pouzar.
Helotium citrinum (Lib.) - + - - - DW Mycena sp. + + - - - CW,DL
Speg. And Roum. Owmphalina chrysophylla - - + o+ - DwW
+++PEZIZALES (Fr.) Murrill.
*PYRONEMATACEAE Panellis sp. + o+ + - - DW
Tarzetta rosea (Rea.) Dennis. + + - + - DW Fleurocybelia porrigens (Pers.) Sing. - - + + + DW
*SARCOSCYPHACEAE **++APHYLLOPHORALES
Cookeina sulcipes (Berk.) Kuntze. + + - - + DW **POLYPORE
*FHFPYRENOMYCETES *AURICULARIACEAE
**+SPHAERIALES Auricularia auricila Tudae (Bull.) Pat. + + + + + DW
*XYLARIACEAE *CANTHARELLACEAE
Daldinia concentfrica (Bolt.) + + + o+ + DW Craterellus tubaeformis (Fr.) Quél. - - - - + DW
Ces. AndDeNot *CLAVARIACEAE
Kylaria sp. - - - + + DW Clavuling sp. - - - + + DW
X. hypaxylon (L.) Grev. - - + - + DW Clavulinopsis sp. - - - - + DW
X. polymorpha (Pers.) Grev. - - + o+ + DW Thelephora sp. A - - + - - DwW
++UNIDENTIFIED Thelephora sp. B - - +  + - DW
RRINO2 - - - - + DW *HYDNACEAE
BASIDIOMYCOTINA Hericium coralloides (Scop.) Pers. + + - - - DW
A HYMENOMYCETES *HYMENOCHAETACEAE
**+* AGARICALES Coltricia perennis (L.) Murr. + + - - + DW
** AGARIC FUNGI *PODOSCYPHACEAE
*AGARICACEAE Podoscypha sp. - - + - - DwW
Agaricus arvensiy Schaeff. + - - - - DL *POLYPORACEAE
Chioraphylium molybdites - - - - + DL, S Bondarzewia sp. - - - + - DW
(Mey.) Massee. Daedalea quercing (L.) - - - + - DWW
Lepiota sp - - - - + 8 Pers. (Fomitopsidaceae)
Macrolepicta sp. - - - - + 8 Fomes fomentariug (L.) Kicks. - - - + + DWT
*AMANITACEAE Ganoderma applanatum (Pers.) Pat. - + - + - DW,DL
Amanita phylloides (Vail.) - - - + + DW G. lucidurm (Leyss.) Karst - - + o+ - DwW
Secretan. . tsugae Murr. - + + - + DW,T
*BOLETACEAE Pyeroporus cinnabarinig - + - - - DwW
Leccinim sp. - + - - + DL,S (Tacq,) Karst.
*CREPIDOTACEAE Trametes sp. - - - + + DW
Crepidotus moliis (Bull.) Kummer + + + - - DW *SCHIZOPHYLLACEAE
*HYGROPHORACEAE Schizophylium commune Fr. + + + + + DW
Hygrocybe sp. - - - + - DL,S *STEREACEAE
*PLEUROTACEAE Chondrostereum purpuretm - - - + + DW
Mothoparis sp. + + + o+ + DW (Pers.) Pouzar.
Pleurotus sp. - - + + - DW,S **+DACRYMYCETALES
P squarrosulys (Fr) Kommer + + + o+ + DW *DACRYMYCETACEAE
P. tuberregium (Fr.) Singer - - + o+ - DW,s Calacera coriea (Batsch.) Fr. - + - - - DwW
*PLUTACEAE #++*TREMELLALES
Plutens cerviris (Schaeff.) Kummer - - + - - Dw *TREMALLACEAE
Volvarielia volvaceae - - - - + DW Fxidia thuretiana (Lév.) Fr. - - - + - DW
(Bull.) Singer. Tremella sp + - - - - DW
*PSATHYRELLACEAE T. fuctformis Berk. - - + o+ - DwW
Coprinopsis acuminata (Romagn.) + + + o+ + DL **FEFGASTEROMYCETES
Redhead, Vilgalys and Moncalvo. *#FLYCOPERDALES
<. atramentaria (Bull) + + - - - DL, DW **STOMACH FUNGI
Redhead, Vil galys and Moncal vo. *GEASTRACEAE
Coprinelius disseminatus + + - - - DL Geastrim saccatium Fr. - - - - + DW
(Pers.) Lange. *LYCOPERDACEAE
Panaeoling foenisecii (Pers.) Schrét. + + - - - DW Calvatia cyathiformiy (Bosc.) Morg. - - - + - DL
*RUSSULACEAE FANIDULARIALES
Russula sp. - - - - + TB *NIDULARIACEAE
F*TRICHOLOMATACEAE Cyatfuis striatus (Huds.) Willd. + + + + + CWDW
Clitocybe sp. + + - - - DL Plot A and B = 38-43 years old; Plot C and D = 50-55 years old. ****(lass,
<. dealbata (Sow.) Gillet. + + + - - DL *#*+0rder, **Group, *Family, +: Present, - Absent, AYR: All year round, BW:
Marasmius graminum (Libert.) Berk. - - - - + CW,DL Burried wood, CW: Coarse wood, DL: Decomposing litters, DW: Dead decaying
M. lachnophylins Berk. + - - - - CW,DL wood (tree stump and fallen logs), S: Soil, T: Living tree, TB: Tree branch
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Rubber tree-dominated secondary forest (Plot E)
recorded the highest number of mushroom species (41)
and abundance while Plot D which is one of the older
rubber plots surveyed recorded 36 different types of
macrofungi (Table 4, 3). The highest number of unshared
species (16) was also recorded for Plot E and the least (4)
for Plot B. Plots A and B were observed to be the most
sinilar recording siumilarity mndex values (Chao shared

Table 3: Distribution and amount of mushrooms across life-forms and
taxonomic hierarchy

Factors Values
Distribution per hierarchy

Family 28
Order 9
Class 4
Phylum 2
Life-forms

Clavate/Club 11%%
Earth star/Puffballs 2%
Fleshy 529%
Polypores 31%
Tuber/Cup 4%
Best Represented taxa

Hymenomy cetes 57%
Tricholomataceae 17.1%%

Table 4: Number of mushrooms encountered per sampled plots

Sarnpled No. of Abundance No. of species
plot species (No. of fruit bodies) peculiar to plot
A 31 83 [

B 32 88 4

C 29 86 [

D 36 78 8

E 40 90 16

estimate, Jaccard, Sorensen and Morisita-Horn classic)
closer to 1 compared to similarity indices recorded for
other sampled plots (Table &). Plot E also recorded the
highest biodiversity indices and the least number of
shared mushroom species amounting to 19% of the total
mushroom taxa. It was also most varied in terms of
mushroom composition compared to Plots A, B and C

(Table 5).
Wood-substrate colonizers like
Auricularia auricular Tudae (Bull.) Pat,

Coprinopsis acuminatus (Romagn) Redhead, Vilgalys
and Monclavo, Cyathus siriatus (Huds) Willd.,
Daldinia concentrica (Bolt. ex I'r.) Ces., Nothopanus sp.,
Pleurotus squarrosulus (Fr.) Kum., Volvariella volvaceae
(Bull) Singer and Schzophyllum commune Fr were
observed in all the plots surveyed. They were also
observed all the year round. Awricularia auricular,
S. commune, P. tuberregium, Agaricus arvensis Schaeff,,
P. squarrosulus and Pluteus cervinus (Schaeff. ex Fr.)
Kum were some of the indigenous edible mushrooms
recorded.

A swvey of rubber agroforests and a secondary
forest in  Rubber Research Institute of Nigeria
recorded 93 different mushrooms which amounted
to a total of 435 firuit bodies (abundance value)
belonging to 28 families within the 14 months period
of study. Straatsma and Krisai-Greilhuber (2003)
constitute an average of 4.9 fruit bodies per species per
month over a total study area of 3125 m®. The number of

Table 5: Computation of biodiversity indices+SD per sampled plot using 100 randomized sample order

Plot
Estimates/Measures A B c D E
Computed No. of individuals 85 170 255 340 425
Mao Tau 33.6+2.65 55.1+3.38 71.5£3.9 83.8+4.25 93+4.59
Chao 1 mean 36.04+2.31 58.88+3.04 76.31+3.35 89.11+3.43 97.26+3.2
Chao 2 mean 481.8£155.2 155.6+45.47 157.2+£34.1 139.5£20.67 127.1£13.15
Jack 1 mean 33.73+0 76.48+2.89 104. 747 .44 122.01£9.18 129.8+8.33
Jack 2 mean 0+0 76.48+12.17 118.7£13.26 139.2+10.07 143.5£0
Alpha mean 21.19+43.75 28.68+3.49 33.33+3.3 35.91+3.1 36.74+2.86
Shannon mean 3.4+0.14 3.82+0.15 4.03+0.1 4.1440.05 4.22+0
Sirmpson mean 41.33+9.94 50.86+9.02 54.59+6.98 56.25+6.98 57.28+0

Mao Tau: No. of observed species

Table 6: Comparing the sampled plots’ mushroom composition using a similarity index programme in estimates

Sobs first Sobs second Shared species Chao shared Jaccard Sorensen

First Plot Second plat sample sample observed estimate classic Classic Morisita-Horn
A B 31 32 23 24.2 0.575 0.73 0.826
A C 31 29 8 8.952 0.154 0.267 0.331
A D 31 36 7 7.261 0.117 0.209 0.281
A E 31 40 9 9.381 0.145 0.254 0.304
B C 32 29 9 10.2 0.173 0.295 0.358
B D 32 36 7 7.00 0.115 0.206 0.311
B E 32 40 10 10.00 0.161 0.278 0.34
C D 29 36 18 20.438 0.383 0.554 0.549
C E 29 40 13 15.185 0.232 0.377 0.392
D E 36 40 17 20.132 0.288 0.447 0.412

Values closer to 1 are more similar in species composition
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mushroom taxa recorded from the study contrast with
similar work done by Shigeki et al. (1994) in young forests
and evergreen broad-leaved forests, Straatsma ef al.
(2001) m Swiss forests and Osemwegie and Okhuoya
(2009) in oil palm agroforests of Edo State. The differences
in the amount and assemblage of recorded mushroom taxa
may be due to variations in sample frequency and time,
land area covered during surveys, the nature of woodland
vegetation (homo-or heteroculture; riparian or lowland or
savannah etc.) studied and geographical location. This
apparently proves that many mushrooms such as those
that produce hypogeous and ephemeral fruit bodies may
have been missed by the study and remains to be
discovered with further sampling (Lynch and Thorn,
2006). Reports such as those of Nicholson (2000) and
Osemwegie et al. (2006) on mushroom diversity in Nigeria
portrayed agroecosystems as impoverished in mushroom
diversity and overlooked as viable site for mushroom
studies. Flynn et al (2009) emphasized their ultimate
ecological function of provisiomng ecosystem services
such as biogeochemical cycles, soil binding,
decomposition, soil conditioning and regulation of
ecosystemn balance which supports the well-being of other
biotas. These services amongst which are mycorrhization
may be harnessed for the development and management
of agroecosystems in Nigeria as reported in some
African countries (Marx ef al., 1993). Bolger (2001) and
Loreau et al (2001) observed a positive relationship
between rich biodiversity and ecosystem functions while
also recognizing the functional value of species in forming
the 1deological framework for improving the performance
and productivity and decreasing the input of energy,
chemical fertilizers and pesticides in agricultural systems.
Further studies are required to fully understand the
relevance of mushroom community or assemblage to the
overall health of rubber plantations. This present study
has provided the insight and bases by the sheer diversity
of macrofungi recorded in the rubber plantations.

A break down of the result obtained from the study
showed that the rubber agroforest plots (A, B, C and D)
sampled  recorded mushroom  diversity whose
composition varied with their relative age and level of
human disturbance. Plot E however recorded the lghest
number of fruit bodies amounting to 40 species of
mushrooms and this was reflected in the values of
Mau Tao (93+4.6), Alpha (36.742.9), Shannon (4.2+0.0)
and Simpson (57.3+0.0) diversity ndices computed while
Plot A recorded the least. The tree heterogeneity and
according to Tsui et al. (1998) the low level of human
disturbances associated with plot E may be responsible
for the lugher value of species diversity mndices recorded.
It 15 however, mnportant to note that further study 1s
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required to adequately understand the qualitative and
quantitative impact of human dynamics in structuring the
mushroom composition of a vegetation. This result
therefore supports the line of thought that human
activities do impinge on mushroom diversity and stands
in agreement with existing scientific
biodiversity findings that relate mushroom diversity to
tree diversity (Sala ef al., 2000; Jumpponen et al., 2004).
Lodge et al (1993), Laitung and Chauvet (2005) and
Mueller ez al (2007) observed a parallel relationship
between tree diversities and mushroom richness while
Hawksworth (2001) recognized the use of trees in the
estimation of global mushroom diversity. Conversely, the
varying degrees of rubber latex-tapping activity that
characterized the other plots studied and their respective
tree homogeneity may be responsible for the relatively
low incidence of mushroom taxa and diversity.

A similarity index analysis of the various sampled
plots according to Chao et af. (2005, 2006) showed that
Plots A and B were the most similar in terms of species
composition, sharing 74% (23 species) of their recorded
mushroom taxa while Plot E only shared 19% (9 species)
of its total taxa. The reason for this 15 not yet fully
understood but it might be connected to variations in the
overall nature (diversity of trees, other biota, climate,
landscape, productivity or tumover) and inftrinsic
configuration (tree girth and distance from one another,
physiognomy or vegetation layers, canopy spread, gaps,
fragmentation) of each of the sampled plots.

The study also recorded 52% agaric and 31%
polypore fungi, respectively while other mushroom
life-forms such as earth stars, puffballs and tubers were
scanty. Agaric and polypore fungi are mostly
saprotrophic and capable of biodegrading many
recaleitrant organic-based substrates (Lynch and Thorn,
2006). This mherent attribute coupled with ther mntrinsic
enzyme spectrum and dynamics which according to

mushroom

Schmit  (2005) consequently broadens accessible
substrate-based options, may be the reason for their
high  representation. The high level of accessible

energy resources (cellulose, hemicellulose and lignin)
fixed in diverse wood-based substrates in the various
sampled plots may have also accounted for the 70%
wood-inhabiting mushrooms recorded during the study.
Consequently, the volume of wood and its distribution
within the sampled plots may have accounted for the high
incidence of unshared species (16) observed in Plot E as
compared with Plot B which recorded 4 unshared species.
This result supports research findings illuminating
wood-based substrate as a major determinant of
mushroom diversity in woodland vegetations (forest and
agroforests) in both temperate and tropical regions.
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Although, little is known about variations in the pattern
of wood resource utilization by different species of
macrofungi, these factors m addition to the nature of
substrate chemistry and microenviromment may have
impacted more on the distribution of mushrooms than
species richness in both agroforest and forest systems.
The high (31%) incidence of fleshy (agaric) mushroom
life-forms recorded during the study correlates positively
with increased representation of members of the family
of which were litter
mushrooms. Chlorophylium species, C. atramentarius,

Tricholomataceae = most
P. tuberregium and Hygrocybe species were observed to
fruit on both soil and wood substrates. This wider
substrate colonization propensity observed amongst
some of the macrofungi may have also played a
fundamental role in the ligher incidences of polypore
and agaric mushroom life-forms recorded during the
study.

Auricularia  auricular, C. acuminate, C. striatus,
Daldinia concentrica (Bolt) Ces. and DeNot.,
Nothopanus sp., P. squarrosulus and S. commune were
observed throughout the study area, overlapping
boundaries of sampled plots. This characteristic may be
attributed to the availability of widely distributed rich
nutrient-based substrates (wood debris). In addition, this
observation is in concert with of Ozinga et al. (2009) that
the dynamism rather than the mechamsm of their spore
dispersal m space (long-distance travel) and/or time
(dormancy or rest period) can determine the
biogeographic spread of mushroom taxa.

The relatively large number of umdentified species
meurred by the study was due to dearth of previous
studies, expert mushroom taxonomists, revised mushroom
diversity data especially on Nigeria’s mycoflora and
foreign technical supports (Osemwegie and Okhuova,
2009). Researchers and mushroom scientists
challenged to inventory the nation’s mushroom heritage

are

and explore the grey areas of mushroom taxonomy,
ecology and biotechnology studies m Nigeria without
prejudice to any vegetation.

Agroecosystems were hitherto perceived as poor in
mushroom diversity are by this study recognized as good
alternative and sustainable sources of mushroom
resources with unprecedented utilitarian values. The
study  recorded popular edible and medicinal
mushrooms A, arvensis, A. auricular,
Macrolepiota sp., P. tuberregium, P. squarrosulus,
Pluteus cervinus, S. commune and V. volvacea m rubber
agroforests. Tt also lends credence to claims that rich tree
diversity facilitated luxuriant growth of mushroom-
forming fungi which ab initio provide ecosystem services

such as

and ecological energy-balance. Furthermore, the study
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recognized the superiority of forests over agroforests in
terms of mushroom assemblage, diversity, abundance and
species richness. The contributon of mushrooms to
woodland systems was conceptualized by Lawton (1994)
and Giller and O’ Donovan (2002), who reiterated the need
to conserve and preserve national indigenous mushroom
flora as a tool n the whole complex process of forest and
agroforest management.
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