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Abstract:The epiphytic bryoflora from northern Nigeria haseh reported. Host specificity was
shown by the recorded species in which pH valuewatted for the marked variation in composition.
Erpodium coronatunfHook f. Wilson) Mitt. is the most abundant epilbys moss whilg-issidens
glauculus C.Mfill. was noted to be growing on a particulank wall substrate. Other common
bryoflora encountered includg&rachymenium leptophylluruch & Schimp ex Mull. HalFabronia
angolensisWelw. & Duby, Bryum coronatumSchwaegr. andHyophila crenulataGuim. Senna
siameashowed the highest species richness of three hyyepspecies whereas the remaining tree
species supported less. Generally the studied bgyep showed a considerable preference to
different host trees. This therefore suggests tednfor careful management of the tree species
growing in the University campus which will help tonserving the local epiphytic bryophyte
community for enhanced biodiversity richness.
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Introduction

The bryophytes occupy a special position withinglent kingdom since they are the first
group to be successful on land and are a good t#doahresource in biodiversity studies.
The cryptogamic bryophyte vegetation component fienoignored in biodiversity and
ecological studies despite their contributions e tecosystems as well our present day
changing environment. Epiphytic mosses are the mastmonly sighted groups inhabiting
tree bark, gutters and dilapidated walls and cbuatimg to the rich vegetation cover in the
main campus of Ahmadu Bello University, Zaria-Nigehey are also important as moisture
absorbers and retainers in the form of mats sesngeed beds for vascular epiphytes (Salam
and Ogunyomi, 2007). A high portion of floristicvdrsity may exist at a much smaller scale,
selecting and partitioning microhabitats accordingubstrate and microclimate (Robests
al., 2005). The ecology of the epiphytic bryofloradefined by combination of both physical
and chemical characteristics of the host tree {beravise) as well as environmental factors
(Vanderpoorteret al, 2004). Kiraly and Odor (2010) observed that dienat breast height
(DBH) has a differential effect on epiphytic brygpé richness. They showed that in
hornbeam treesCarpinus betulus DBH had a more important effect than on otheetr
species commonly found in the mixed deciduous-eoaifs forests of western Hungary.

Rich epiphytic bryoflora species distribution inutesilva, Madeire Island was found to be
strongly shaped by the nature of the tree spesiesrasult of bark and crown characteristics
(Sim-Simet al, 2011). Equally, Stradzina (2010) opined thattligiving pioneer bryophytes
are more common at the forest edge of Ozolu Islhatyia, due to significant environmental
variables of tree age, soil moisture, tree spemmessubstrate pH. Up to 81 bryophyte species
were commonly found orDicksonia antarctica representing exceptionally high species
richness for a single host species in the Tasmdiast of South Eastern Australia. In an
investigation of the pattern of corticolous bryofhycommunities of Northern Carolina
Piedmont, Palmer (1986) confirms that few moss isgeare restricted to a given tree species
of the forest, but different species of trees dultéo bear different bryophyte communities
according to site. Similarly, Roberest al. (2005) reported that two species of mosses
(Rhizogonium novae-hollandiadPlagiothecium lamprostachyshowed a significant host
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preference toDicksonia antarcticatrunks compared t&€yathea cunninghamiiSimilarly,
Draperet al. (2005) observed that a variety of climatic cormis and forest types favours the
presence of several types of bryophytic communiiresTazzeka Mountains of northern
Morocco. Up to 62 liverwort species were recordedcs, 1996) from West Africa in Guinea
to Congo, and this diversity and other parts of Wald have been correlated with the
diversity of rainforest communities. The preseng-ghanging environment due to human
activities of logging for forest resources and ur traditional African practices of firewood
harvesting is a major limitation to the conservatid our natural bryoflora diversity.

Management practices for the conservation of tlyegdrytes should first of all consider
the study of the species richness as well as fal@mecological variables that would ensure
their survival for future references. HallingbackdaTan (2010) recently observed that
compared to vascular plants, our knowledge aboybpbyte biology, ecology and
distribution is relatively little. This shortage &howledge, as they opined, is a serious
problem when evaluating what appropriate actiortake, including prioritizing the actions to
be taken. Specifically, Frahm (2002) concluded thatreason for the bryophytes serving as
excellent indicators for climate, especially hurtyidis dependent on atmospheric nutrient and
water supply. Hietz (1999) observed that both viascand cryptogamic epiphytes are highly
sensitive to climatic conditions and often of slgimwth, appearing in many cases to be more
vulnerable than other plants. Thus, this makes teaitable indicators of changes in local
climate, forest structure and ecosystem health,chvimay also affect other species or
ecosystem processes. The aim of this study isporréhe common epiphytic bryophytes on
tree bark and wall materials as well as some otdmalitions that favor their habitation.

Materials and methods
Study area

The study was carried out in the main campus of @dumBello University, Zaria (11°09'N 7°39°'E), which
covers a land area of 7000 hectares. The mean laraingall is 21000mm within duration of not lessath5-6
months. This campus supports a good populatioreefgpecies, some of which were planted or forrhgfahe
natural stands since the establishment of the Wsityein 1962. Site 1 is the Area A staff residahtjuarters
whereas Site 2 is the main Botanical Gardens oflXepartment of Biological Sciences (Fig. 1). Boites
represent a typical savanna vegetation zone, lihtagintrolled logging by the University administost

Sampling design

Five plots of 30 x 30fwere demarcated and common moss species were rjndolfected from tree bark
up to 1.5m above the ground surface within thestsplThe diameter at breast height (DBH) was aleagured
using a tape. For mosses on gutter walls and diégd buildings, random collection of the commardgurring
epiphytic bryophytes was also made in August, 2@lJanuary, 2012. A total of 91 living trees comga in
seven species and dilapidated/gutter walls werd faethe collection. Soil samples were also scdapet and
placed in polythene for subsequent analysis. Vauspecimens are deposited at the herbarium (Aprdhdi
Department of Biological Sciences, Ahmadu Bellowgnsity, Zaria-Nigeria.

Bark pattern and pH

The bark pattern of each host tree was determiasddon its smoothness or roughness by observatien.
pH values were determined following the procedwifeStrazdina (2010). Ten dry samples of the tra& &a5g)
were randomly collected into flasks and shakenmR 1M KCI for 1hr. The pH value of the solution sva
determined with an electronic pH meter (Combo Ha&niodel 98129). A similar procedure was adopted in
determining the pH values of the soils from guéted dilapidated walls. However, ddwater was usquldne of
the 1M KCI.

Data analysis
Average values and standard deviations of pH and B8re calculated for each sample.
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FIGURE 1 : COLLECTION SITE

Fig 1: View on the collection site (Northern Nigeria)

Results and discussion

From the present study, 91 living trees contained seven species and five
dilapidated/gutter walls gave a record of six mgysscies (Table 1). A total of 48 living trees
support 3 distinct bryophyte speciesBsachymenium leptophyllum, Fabronia angolerssisl
Erpodium coronatun{Table 2). The most abundant epiphytic speciebrgbphyte in the
study area wag. coronatumfollowed byB. leptophyllumand the least wal. angolensis
This is in contrast to another three bryophyte Eseo®f Bryum coronatum Hyophila
crenulataandFissidens glauculusupported by dilapidated/gutter walls. With theeaption
of Diospyros miliformisbearing onlyF. angolensisall the other six tree species support two
species each whil8enna siameaepresents the highest species richness of thyephyte
species (Table 2). The differences in the numbepgshytic bryophytes may be attributed to
the genetic makeup of the tree species such thatigally based traits within this tree
species determine which epiphyte species can growdifferent host tree individuals
(Zytynskaet al, 2011). Thirty-three trees with rough bark arstho the epiphytic mosses
compared to fifteen smooth-barked trees. The roaghprovided miniature retaining fissures
to accumulate more moisture to facilitate densejinyte colonization.

The pH range of the tree species is 3.66-4.85 whéddlilapidated/gutter walls had a high
pH of 9.03 (Table 1). The high pH values of theglasupport an entirely different bryophyte
composition compared with the tree bark. TheseigepancludeB. coronatumH. crenulata
andF. glauculus It is worth noting that the tree and wall substsasupport entirely different
bryophytes. Lobeét al (2006) opined that pH showed the best relatignshih distribution
of epiphytic bryophyte species. In conclusion, maisachment on tree and wall substrata are
largely controlled by the physico-chemical charastes the host as found in the University
campus. The dependence on these characteristitglisthat it is species specific and may
contribute to the conservation of our rich bryofidor a balanced ecosystem.
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Tab 1: Mean parameters and standard deviation for stuilieed) tree species and wall substrate.

Tree species with epiphytic moss|DBH (m) |Bark/Wall pH  [Bark morphology |No. oftress
Senna siame (n=22) 1.85+0.5¢ 4,7440.9; rough 19
Diospyros miliformis(n=5) 2.21+0.27 3.8540.40 rough 1
Khaya senegalens (n=9) 1.84+0.0¢ 4.35+0.2¢ rough 8
Plumeria rubre (n=5) 0.98+0.1. 6.94+1.4. rough 2
Azadirachta indica(n=16) 1.31+0.39 3.66+0.98 rough 3
Delonix regic (n=6) 1.75+0.3: 4.8540.1¢ smooth 4
Gmelina arborea(n=28) 1.30+0.64 3.78+0.24 smooth 11
Dilapidated/gutter walls 9.0340.27 NA NA

NA: not applicable

Tab 2: Diversity of the bryophyte epiphytic communitiesrit Zaria-Nigeria

Host Moss communities
tree species Brachymenium leptophyllum Fabronia angolensis Erpodium coronatum
Senna siame: yes yes yes
Diospyros miliformis no yes no
Khaya senegalensis yes no yes
Plumeria rubra yes no yes
Azadirachta indica no yes yes
Delonix regia yes neo yes
Gmelina arborea yes yes yes

Dilapidated/gutter walls Bryum coronatum Hyophila crenulata Fissidens glauculus
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|Appendix I. Accession numbers of the voucher specimens used | |

S/no.| Taxon Accession no.
1. Braychymenium leptophyllum 7201201

2. Fabronia angolensis 7201202

3. Erpodium coronatum 7201203

4. Bryum coronatum 7201204

5. Hyophila crenulata 7201205

6. Fissidens glaucult 720120t

Fig 2: Brychymenium leptophylluon Senna siamebhark
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Fig 5: Rough bark oKhaya senegalensigith Fabronia angolensigndErpodium coronatum
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