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Abstract

University of Ibadan Integrated Fish Farm was aseglsusing stratified random survey of
108 randomly laid quadrats within 18 plots of 90®each. Floral identification, species
diversity, relative importance value (RIV), ordimatand classification analyses followed
standard procedures. Presence of invasive plante @etermined. Routine soil analyses
conducted followed standard procedures. Soil daerewanalysed using ANOVA
(P=0.05). Significantly different means were segadawith least significant difference at
p=0.05. The site contained 144 plant species Bigted within 38 families. Species
richnesswas high acrossallplots exceptplott®mecies dominance ranged from0.03 to
0.1.RIVrangedfrom0.15to0 6.3; Amaranthus vgidad the highestand Aspilia bussei,
lowest. Multivariate analyses indicated two ecomyststructures comprising a small
densely vegetated near-pristine wetland and a lesg@rsely vegetated perturbed area.
Floral dichotomy included 12 positive preferentigbups of 86 stands and 6 negative
preferential groups of 22 stands. The soil way8ly.Invasive plants species with high
RIVs were Althemanthera brazilensis (1.33) andeBisl pilosa (0.15). pH (6.60),
potassium (0.58), sodium (2.23), calcium (11 .5@fgltcarbon (38.04), total nitrogen
(2.68), and phosphorus (50.63) were higher forsscdlllected from under forest plots than
in non-forested plot5.85, 0.15, 0.16, 5.42, 5.1, 1.15 and 16.42 retspsy). The
vegetation of University of Ibadan Integrated Fisdrm was moderately high and stable.
The wetland is not pristine, and prone to degraadlati Construction activities for
aquacultural purposes should maintain the wetlanmk fBustainable biological
productivity. The flora should be assessed peraidic

Keywards: Invasive species, Wetland development, Fish p&edsystem monitoring,
Deforestation, Floral assessment

Introduction

Wetland is one of the most biologically diverseosgstems in the world (Wilson, 1992),
second only to rainforests (Keddy, 2000). A wetl@mbsystem arises when inundation by
water produces soils dominated by anaerobic presessd forces the bita, particularly
rooted plants, to exhibt adaptations to tolerateoding (Keddy, 2000). The Ramsar
Convention on wetlands defne the term wetiand asa@a of marsh, fen, peatdand or
water, whether natural or artifical, permanenttemporary, with water that is static or
flowing, fresh, brackish or salt, including aredsnearine water, the depth of which at low
tde does not exceed six meters (Smart, 1997; Racwms®ention bureau, 2000; Akosigt

al. 2007). Among many valuable functions of wetlanasludes improving water quaity,
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balancing water regime in other to serve as fidodage, and providing habitats for plants
and animals, sustaining biogeochemical cycles tbah be explored for ecosystem
management (Hruby, 1999; Clairain, 2002; Adanaisal. 2001; Sheldonet al. 2005).
Further, wetlands provide clean water, wildife wiry opportunity and other outdoor
recreation activiies. They also conserve soi aodtrol erosion, retain sediments, absorb
nutrients, degrade pesticides, store water and naedempacts of floods and droughts,
recharge aquifers and hep to moderate cimategehahhese wetland benefits apply to
landowners as well as to socety as a whole (Adb&mvironment, 2007).

However, agriculture and construction actvitesvehabeen mplicated as some of the
causes of wetland loss, especialy when adequateniqg is lacking (Okali and Ewabh,

2004). The degradation of wetlands thatcould beughto about by these anthropogenic
disturbances are easily indicated in the structfrevegetaton of wetland's ecosystems.
Wetland vegetation is commonly defined as pan@wipg in water or on a substrate that
is at lkeast periodically deficient in oxygen asesuit of its excess water content (Cowardin
et al. 1979). Ths vegetaton includes both herbaceoesc(lar and nonvasculr) and
woody species. Wetlnd plants may be floating,tifigdeaved, submerged, or emergent,
and may complete their life cycles in still or fiogy water, or on nhundated or non-

inundated hydric soils (Cronk and Fennessy, 208txording to Bedford (1996), one key

to understanding why plants are considered onehefbest indicators that shape wetlands
within their landscape is the contributions theykendo wetland ecosystems. Another
indicator is the presence of nvasive alen spegieshe ecosystem. Alen species are
lkely to drive indigenous plant species to eximct Akthough only a small percentage of
these alen species wil become nvasve, when theytheir mpacts are immense,
insidious and usually ireversible, and they may d& damaging to native species and
ecosystems on a global scale as the loss and degnadf habitats (IUCN/SSG/ISSG,

2000). Lack of adequate information on species posiion, ecosystem resience and
dynamics of wetlands 5 a bane of mismanagementlossdof crucial wetlands and their

functions in many deweloping countres. Institwizmed wetlands, such as wetlands of
international importance and well protected wetatidat are located withn governmental
insttutions are potential sources for gatherinfprination, not only to manage them, but
also to guide other resource managers and deciskers on possble use of wetlands in
a regon. When such nstitutons are commited txioseconomic development and

poverty alleviation, they must work towards envinemtal sustanabilty of ther actvites

in Ine with Goal number 7 of the Milennium Devabent (MWO, 2012).

Aquatc plants play very important roes n a wadla They are the most conspicuous
feature of wetland ecosystems and have been udedsiegly as an indicator of changes
in structure and function of wetlands, which areualg brought about by human

influences and natural phenomena. Ths study eoesid the presence, diversity and
rchness of the flora of the University of IbadarshFFarm as a basis for baselne data
gathering for determination of state, function ahdalth of the wetland for future

monitoring purposes. The florstic assessment tiectoand document baseline data on
vegetation folowed standard procedural considgmstiin line with Kent and Coker

(1992) and Keddy (2000) for wetiand vegetation. Fatance, the stratificaton of the

Unwersity of Ibadan Fsh Farm was done to unifg thariations of the site for random

sampling of the study ste.
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Adekola and Mitchel (2011) observed that wetlargisbsystem advantages can be eroded
through invasive plant infestaton and wetlandeegltion. At some points n their
existence, wetlands located withn institutions areed for targeted purposes. Some of
these are impounded without proper pre-assessniespetcies compostion, diversity and
status. Ths research was carried out with the rgengoal to exploring the spatial
distribution of herbaceous plant species, thernddmce, richness and dversty on the
wetland area of the University of lbadan Integratésh farm in lbadan. Specfficaly it
documented the compositon and diversity of hernaeplants in the pre-construction
stage of the Integrated Fish Farm and investigdtedpresence or cotherwise of invasive
alien plant species in the study site.

M aterids and M ethod

Study site

The study was carried out at the Integrated FisimHacated on a wetlnd section of the
Uniersity of lbadan, Ibadan, Oyo state, Nigeriisl located between latitudé53'N and
longtude ? 26’'E. The elevation ranges from 208 — 216 m ASlbo{& sea level). The
geographical lbcation of the Fish Farm comprisesfobbst cover with a river flowing
through to Awba dam. The Unwersity of Ibadan Irtéed Fish farm covers an area of
9.99 hectares of land with a perimeter of 16,88828The vegetation of the University of
Ibadan is typical of the humid tropical vegetatjpattern A small part of the wetland is
covered wih water all year round, and as suclod dmcation for fish farming.

Mean annual rainfall for the year 2013 was 1,154 muile mean monthly temperature,
relative humidity and sunshine hours, werd2775% and 4.97 respectively.

Sampling processes

The Integrated Fish Farm was dvided into 18 pift<900 sg. m each. The layout of the
plots was such that nine plots were located orregide of the river (north and south) that
runs east-west of the study site which roughly esponded to regions of highly and
sparsely forested areas as recommended by KentCakdr (1992) and Yaloget al.
(2003). The layout of the plots was achieved with ise of a GarmiM 12 etrexVista H
model Geographic P ositioning System (GPS) and va $lastc model Compass (SPMC)
to mark each point. Wooden pegs sharpened at aheviém yellow ribbon tags were used
to mark the 30m x 30mboundary. Six (6) rectangwlaoden quadrat of 50 cm X 50 cm
guadrats were randomly laid to assess the hermacliava of each plot Buidings and
areas under construction were omitted in the layo#t total of 108 quadrats were laid to
describe the flora of the University of Ibadan Figlarm. Herbaceous plant species
occurring N each quadrat were identified in-sitdlofving Akobundu and Agyakwa
(1998), Johnson (1997), Etukudo (1997), and Obdt Ageni (1987). All sampling were
done during the raning season.

Three sol samples were randomly collected from ting sol of the two sides of the
dichotomy defined by the river within the upper @5 cm of the soi surface. The samples
were colected n three replicates and later bulged side of the river. The soi was air-
dried, separated into three coded replicates foh esdratum for routne analyss (for the
determination of  nitrogen, physic- chemical prope and major nutrient elements n the
soil). The analysis were conducted at the Depattraeigronomy, Faculty of Agriculture
and Forestry, University of Ibadan, using stangametedures described by AOAC (1996).
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Data andyses

The data on species enumerated in the study area ngeorded in a quadrat-by-species
raw-data matrix for quantitative values of spec&snposiion density and frequency for
guadrat. The data were analyzed for relative irapog values (RIV) (Curtis and
Mcintosh, 1950; Kent and Coker, 1992; and Olubeti@l.,2011).

The data colected were further analysed folowingttivariate procedures for Ordination
and Classification (Hil, 1994) using DECORANA2012 software for stand ordination;
and TWINSPAN 2012 software for Two-Way Indicator Species Aresysfor
classification.

RESULTS
A total of 130 plant species belongng to 38 famiiwere enumerated in the 108 quadrats

laid (Table 1).

Tablel Floristic composition, Relative Importance Values and habita type of the
University of Ibadan Fish Farm in 2013.

SPECIES Family H abitat RIV
Saccioleptis african&ubb. &Snowden Poaceae Hydromorphic  6.3647
Ludwiga decurrengValt. Syn. Onagraceae Hydromorphic  5.3033
Boerhavia diffusa.. Nyctaginaceae Cutivated 2.8340
Ageratum conyzoidednn. Asteraceae Crop weed 2.5683
Cynodon dactylo(Linn.) Cyperaceae Hydromorphic ~ 2.5217
CyperuslongibracteatuSherm. Cyperaceae Cutivated 2.4062
Commelina benghalendis Commelinaceae Waste area 1.7719
Musa paradisiaca.. Musaceae Cutivated 1.7202
Pentodon pentandriatke Rubiaceae Hydromorphic  1.6912
Gomphrena celosiodéart. Amaranthaceae Waste area 1.6565
Althernanthera sessilis. Amaranthaceae Cutivated 1.5871
Ischaemun rugosuBalishb. Poaceae Hydromorphic  1.5467
Kyllinga erectaSchumach. Var. erecta Cyperaceae Hydromorphic ~ 1.5120
Panicum laxunsw. Poaceae Waste area 1.5006
Chromolaena odorat&ing &
Robinson Asteraceae Cutivated 1.4488
Musa sapientumL. Musaceae Cutivated 14431
Althermnanthera brazilensilis. Amaranthaceae Cutivated 1.3390
CyperusdifformiL. Cyperacesa Hydromorphic  1.258
Paspalum conjugatuiBerg. Poaceae Hydromorphic  1.2526
Centrosenma p ubesceBenth. Leguminosae Upland 1.1718
Amaranthus viridig. Amaranthaceae Cuitivated 11371
Oldeniandia corymbosLinn. Rubiacea Cuttivate ( 1.062X
Andropogon gayanus Poaceae Wetlands 1.0273
Kylinga bulbos@eauv. Cyperaceae Hydromorphic ~ 0.9869
Clome viscosa. Clomaceae Cutivated 0.9812
Lapotea aestual Chew Urticacea Waste are 0.98L

Dry secondary
Fiscus exasperatsgahl Moraceae forest 0.9465
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Cassia obtusifolid..
Peperoma pellucidH. B. & K.

Physalisangulaté.

Panicum maximuiSw.

Euphorbia hyssopifolihhn.
Desmodium scorpiuru$w.) Desv.

Phyllanthus amaruSchum. & Thonn.

Gliricidia sepiunWall
Manihotesculentu€rantz
Sida acutdBurm. F.
Cyperusbulbosa.

Alchornea cordiifolieMul. Arg.
I[pomea aquaticd..

Senna obtusifoliswin & Barneby
Mitracarpus villosu®C
Pennisetum purpuretL.
Acroceras zizanioid e®andy
commelina diffusa.

Acalypha fimbriateLinn.
Monechma ciliaturMine-Redhea
Chloris pilosaSchum.

Cyperus esculentus

Eragistis tenelldBeauv
CyperusdistanL.

Spermacoce ocymoidBsrm. f.
Euphorbia hirtaLinn.

Luffa cylinderica L.

Ocimum grattissimurL.

Rafia hookerMann & Wenland
Digitaria horizontalisWild.
Calopogonium mucunoid&sesv.
Celosia leptostachyLinn.
Paspalum vaginatumerg.
Portlaca oleraced..
Rhynchospora corymb o&aitton
Acalpha ciliate Forsk
Amaranthus spinosus
Spermacoce ocymoidBsirm. f.
Marantochloa cuspidata L.
Mimosa pigra var. inermis Ade
Momordica charantieLinn.
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Fabaceae
Piperacea

Solanaceae
Poacea
Euphorbiaceae
Fabaceae
Euphorbiaceae
Fabacea
Euphorbiaceae
Malvaceae
Cyperaceae
Euphorbiacee
Convolvulaceae
Leguminosae -
Caesalpinioideae
Rubiaceae
Poacea
Poaceae
Commelinaceae
Euphorbiaceae
Acanthacea
Poaceae
Cyperaceae
Poaceae
Cyperaces
Poaceae
Euphorbiaceae
Cucurbitaceae
Lamiacea
Arecaeae
Poaceae
Leguminosae
Amaranthace:
Poaceae
Portulacacae
Scrophulariaceae
Euphorbiacee
Amaranthaceae
Asteraceae
Maranthaceae
Fabacea
Cucurbitaceae

Newbouldia laeviSeemann ex Bureau Bignoniaceae

Pentaclethra macrophylla.

Roadside,
cuttivated 0.9352
Hydromorphic  0.906:

Hydromorphic ~ 0.9062
Waste are 0.865¢

Waste area 0.8601
Cuttivated 0.82%4
Waste area 0.824
0.819
Waste area 0.8197
Cultivated 0.8197
Hydromorphic ~ 0.8021
Cultivate 0.77%
Hydromorphic ~ 0.7793
Cuttivated 0.7793
Waste area 0.7617
Hydromorphic  0.756(
Wetlands 0.7446
Waste area 0.7099
Cuttivated 0.7042
Cutivate 0.704:
Crop weed 0.6752
Hydromorphic  0.6752
Cultivated 0.6752

Hydromorphic  0.669
Hydromorphic  0.6638

Cultivated 0.6638
Waste area 0.6638
Cultivate 0.623
Cutivated 0.6234
Cuttivated 0.5597
Hydromorphic  0.5484
Cultivate 0.548
Hydromorphic  0.5484
Cutivated 0.5484
Cultivated 0.4733
Cultivate 0.467¢
Cutivated 0.4676
Crop weed 0.4676
Waste area .46760
Cultivate 0.467¢
Waste area 0.4676
Waste area 0.4676

Hydromorphic  0.4676

24



Diversity and Phytosodology of Herbaceous Flordhie Wetland area of the University of Ibadan gl Fsh Famm, Nigeria. Adegbite «. al

Spermacoce ocymoidBsrm. f.
Boerhavia erectd..

Cyclosurus striatuschum.) Ching
Cyperusiria Linn.

Ipomea trilobaLinn.

Mimosa invisavar. inermis Adelb

Eragrostis tremulddochst. Ex Steud

Daniellia oliveriHutch & Dalz
Echinocloa obtusiflor&tapf
Elaeis guineensis

Mangifera indical.
Rhamphicarpa fistulosa
Boerhavia coccined

Celosia isertiiC. C. Townsend
Pteridium aquilinunmKuhn
Setaria barbat&unth
Sorghum arundinaceu8tapf
Andropogon gayanusunth var.

gayanu
Echinochloa pyramidaliimk

Elusine indic&aertn

Ipomea involucratd.inn.
Lapotea ovalifolicChew
Setaria longisetdBeauv
Achyranthes aspera.

Aspilia busseiHoffm. & Muschler
Bidens pilosd.nn.
Ceratopteris cornutéepr.
Corchorusolitoriud..
Combretum hispidiu inaws.
Conyza sumatren:L.
Echinochloa crus-pavvon&chult
Eclipta alba Hassk

Eclipta prostrataHassk
Heterotis rotundifolieJac. De
Hewittia sublobatd..

I[pomea eriocarpinn.
Lindemia numulariifo liaWettst.
Ludwiga abyssiniciWalt. Syr
Mallotus op posttifoliu &eisel
Melanthera scandens
Merremia aegyptidJrban
Pennisetum polystachic.
Pouzolzia guineensigenth.
Sclerocarpus africanus.
Setaria pumilaSchult

Rubiaceae Cutivated 0.4386
Nyctaginaceae Amaranthaceae 0.4329
Thelypteridaceae Hydromorphic  0.4329
Cyperaceae Hydromorphic ~ 0.3925
Convalvulaceae Cutivated 0.3521
Fabaceae Culttivated 0.3521
Poaceae Cutivated 0.3174
Leguminosae/Caesalpinioideae  Waste area 0.3117
Poaceae Hydromorphic ~ 0.3117
Arecacea/Palmae Cutivated 0.3117
Anacardiaceae Cultivated 0.3117
Scrophulariaceae Cutivated 0.2770
Nyctaginaceae Cutivated 0.2366
Amaranthaceae Cuitivated 0.2366
Dennstaedtiaceae Waste area 0.2366
Poaceae Hydromorphic  0.2366
Poaceae Crop weed 0.2366
Poacea Wetland 0.196:
Poaceae Hydromorphic ~ 0.1962
Poaceae Waste area 0.1962
Convalvulaceae Cutivated 0.1962
Urticacea Cultivate ( 0.196:
Poaceae Hydromorphic  0.1962
Amaranthaceae Shade tolerant  0.1559
Asteraceae Crop weed 0.1559
Asteracea Crop weel 0.15%¢
Parkeriaceae Hydromorphic ~ 0.1559
Poaceae Cutivated 0.1559
Combretaceae Cuttivated 0.1559
Asteracea Cuttivate ( 0.155%¢
Poaceae Hydromorphic ~ 0.1559
Asteraceae Hydromorphic ~ 0.1559
Asteraceae Hydromorphic ~ 0.1559
Melastomacee Dampy 0.155¢
Convolvulaceae Cuttivated 0.1559
Convalvulaceae Cutivated 0.1559
Scrophulariaceae Hydromorphic ~ 0.1559
Onagracee Hydromorphic ~ 0.155¢
Euphorbiaceae Cutivated 0.1559
Asteraceae Hydromorphic ~ 0.1559
Convalvulaceae Cutivated 0.1559
Poacea Hydromorphic  0.155¢
Urticaceae Cutivated 0.1559
Poaceae Hydromorphic ~ 0.1559
Poaceae Hydromorphic ~ 0.1559
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Solanum torvurhinn. Solanaceae Cutivated 0.1559
Spilanthesfilicauli€C. D. Adams Asteraceae Hydromorphic ~ 0.1559
Spilanthesuliginosal L. Asteraceae Hydromorphic ~ 0.5080
spigelia anthelmid.. Asteraceae Hydromorphic  0.2366
Sphenoclea zeylaniczaertn Sphenoclkeaceae Hydromorphic ~ 0.5540
Stachytarpheta cayensi€hau Verbenaceae Cutivated 0.6234
Stolenostemon mon ostachyarg Lamiaceae Hydromorphic ~ 0.1559
Syndrella nodifloraGaertn Asteraceae Cutivated 1.8584
Talinum fruticosunfJacq.) Portulacaceae Cutivated 04733
Tieghemella heck eftierre ex A. Chev. Sapotaceae Cuttivated 0.7793
Tithonia diversifolia Asteraceae Cutivated 0.4329
Trianthema portula castruininn. Aizoaceae Hydromorphic ~ 1.4255
Tridax procumbenkinn. Asteraceae Cutivated 2.2970
Vemonia amygdalina L Asteraceae Cutivated 0.6638
Veronia cinered_ess Asteraceae Cutivated 0.6234

*RIV- Relatve Importance Value

They were found growing in hydromorphic/wetlandsitvated and waste lands of the
study area. Their Relative Importance Values ndyraanged from 0.394 - 6.365. The
flora on the north side of the river of the farmmtaded higher diversity of plants (Table
2) than that othe flora of the south side (Table 3).

Table 2: Diversity indicesof flora north side ofriver at the University of Ibadan
Integrated Fish Farm in 2013

INDEX PLT1 PLT2 PLT3 PLT4 PLTS5 PLT6 PLT7 PLT8 PLTO

Taxa (S) 43 33 36 57 45 28 31 41 35
Abundance  101.333 59.667 66 60.667 34.567 48.333660 19333 25
Domnance

(D) 0.065 0.102 0.074 0.045 0.042 0.481 0.059 0.0340.046
Simpson

(1-D) 0.935 0.898 0.926 0955 0953 0.519 0941 660.9 0.954
Shannon(H) 3.2 2779 2974 3555 3486 1.591 3.09 .57 3 3.309
E quitabiity

(J) 0.851 0.795 0.83 0879 0916 0.478 0.9 0.961 9310.

: PLT - Pt
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Table 3: Diversity indicesof flora south side ofriver at the University of Ibadan
Integrated Fish Farm in 2013
PLT PLT PLT PLT PLT PLT PLT
INDICES 10 11 12 13 PLT14 15 16 17 PLT 18
Taxa S 20 19 28 30 32 26 24 21 31
Abundance 27.330 14330 1466, 2t 27.33 28.66. 2C 24.66° 52.66.
Dominance_ D 0.088  0.076 0.0475 0.0613 0.0482 0.169 0.06 0.06315961
Smpson_1-D 09123 09237 0.9525 0.939 0.952 0.831 0.94 0.933404
Shannon H 266 273 3.19 3.09¢ 3.23¢ 2.53¢ 299 286 3.1
Equitability J 0.8881 0.9293  0.958 0.910 0.9347 0.779 0.943 0.941.80%
* PLT-Pbt

The north side contained species that ranged fr8mn2Plot 6 to 57 in Plot 4. The
Dominance was generally low, ranging from 0.0340#02. The Simpson index ndicated
very high species richness in all plots, with PIBis5, 4 and 9 having 0.966, 0.958, 0.955
and 0.954 respectively. The species richness orottiex side of the river however ranged
from 0.831 to 0.952.

Among the alienfinvasive plant species enumeratedthe study site as identified by

(Dograet al.,2010) includedPanicum laxum, Imperata cylindrical, Andropogon gays
and Panicum maximumof poacea famiy; Ageratum conyzoidesBidens pilosa,
Chromolaena odorata, Syndrella nodiflora, Aspilidrigana of Asteraceae family;
Althemanthera brazilensilisand Althernanthera sessili®f Amaranthaceae family and

Mimosa pigraandMimosa invisapoth belonging to the Fabaceae famiy (Table 4).

Table4: ListofAlien/Invasive Specieswith their Relative Important Vaues(RIV)
in the Universityof |badan Fish Fam in 2013.

Invasive species Family Habbitat RIV
North  South
Panicum laxunsw. Poaceae waste area 15 0
Panicum maximurSw. Poacea waste are 0.87 2.92
Ageratum conyzoidésnn. Asteraceae crop weed 2.57 4.92
Althernanthera brazilensilis. Amaranthaceae Cuttivated 1.34 0.64
Althernanthera sessilis. Amaranthaceae Cuttivated 1.59 0.64
Andropogon gayan Kunth s Mar Poacea wetland: 1.0z 0.4¢
Bidens pilosa.inn. Asteraceae crop weed 016 O
Chromolaena odorat&ing &
R obinson Asteraceae Cuttivated 145 341
Imperata cylindricaRaeuschel var. Poaceae hydromorphic 0 0.75
Leguminosae-
Mimosa pigra var.inermis Adelb Mimosoideae Cuttivated 0.47 0
Leguminosae/
Mimosa invisavar. nermis Adelb  Mimosoideae Cuttivated 0.35 0
Syndrella nodifloraGaertn Asteraceae Cuttivated 1.86 341
Aspilia africanaC. D. Adams Asteraceae crop weed 0 0.57

*RIV — Relative Importance Value
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The key effect on the diversity of the Universifylloadan Fish Farm is wetland. There is
a wide range of diersity ranging from 57 in plotod19 in plot 11. Plot 2 and plot 15 had
higher dominant values of 0.102 and 0.169 resgdgth-rom the Shannon-index values,
species diversity is high in random distributiorsHian.

Two dmensional quadrat ordinations were obtaine@mf the DE - trended

Correspondence Ordnation Analysis (DECORANA/DCAY fthe survey as shown in

Figure 1 variabiity respectively. The axes of adin for the study sites were axes 1 and
2 with percentage contributions of 83.6% and 74.6%he diferent points on the

scattergram correspond to indvidual quadrats, dasignations of which are represented
by the correspondng labels as quadrats numbers. rii@or cluster shows most of the
guadrats falls within wetand (the inner circlefdicating most of the enumerated flora
species have characteristics of hydromorphic habiahie the remaining species were
located n either cultivated ecosystems or spacasg bopened up for pond construction
(Figure 1).

700 A

600 -

Cultivated and
opened-up areas

500 A

+ P306

0.836]

400

4 PlaQl 4 P1205

300 |4
+ P110a

DCA Axis 1 [Eig.

#1203

+ pehP1501

+ po0G

400 500 600 700 200
DCA Axis 2 [Eig.= 0.746]
FIGURE 1: DCA biplot of stands defining the herbaceous flora of the U. I.
fish farm in 2013

The classification of this species is accordngthter ecological preferences of species in
relation to one another. One hundred of and eigadmts (stands) fed nto TWINSPAN
software vyieded eighteen divisively chssified tplgcological groupings at the sixth
hierarchy (kevel) of association. The original Ifi@adrats were divided into phyto groups of
105 and 3 quadrats. Further classification yielde® groups of postive and negatve
differentials of 8 and 97 respectively. At the dhinierarchy for groups of 6, 56, 42, 30, and
11 produced and two dichotomies each for the gobuh (14 and 42) and 41 group (30 and
11) respectively. At the next lower level(5there were sub-groups for the 42, 30 and 11
phyto-groups, whereas the group of 6 and 14 at3thand 4 levels respectively did nit
divide further. The 8 and the last phyto-class comprises of 18 sub-grofy2, 2, 4, 2, 3, 9,
4, 27,9, 2, 13, 16, 1, 5, 1, 4, 1, and 3 grouppa®k of positve and negative preferential for
wetlands, and open cultivated well drained ecosysteespectively (Figure 2).
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Figure 2: Phytosociological classificaion of herbaceous florain the University of
Ibadan Integrated Fish Famin 2013

From Figure 2, the kid quadrats are grouped basettheir similariies especially ecological
preferences and habitats. The mapr domnant space those peculiar to wetlands with the
highest value of 27 stands.

Discussion
The flora of the two strata were similar, confognito what Olubodeet al. (2011)

reported on the wetlands located in the same tiocali his work on the wetland
communities of Od Oyo National Park.

This study discovered, in accordance to the stumhdwcted by Sheldoet al. 2005 that
removal of vegetation reduces the diversity ofveatplants, and which may affect their
regulatory functons, such as uptake and transtmmaf nutrients and toxic compounds
in a wetland, flood control and survival of othée forms. Among the numerous function
of the wetland in the present ste of the Universit Ibadan fish Farm is that t serves as a
reservoir for excess water that may cause flootiwihe locality. The herbaceous species
diversty is currently high with 144 plants n 38nfiies. Many of the species enumerated
are typical wetiand plnts with robust rootng eyst that can serve as barrier to
excessive flooding, reduce soil erosion and retaitrients in the soil, apart from their
extensive shoot (especialy leaves) with  whichytlan mop up excess CO2 being
generated n the densely populated Uniersity emvient, mitigatng adverse effects of
climate change (Adamust al 2001) Some of these plants (with high relatimportance
values) incudeEchinocloa obtusifolia, Lugwigia spp., [pomoea spp,

Cyeprus difformis, and Paspalum spp.

Therefore, the deforestation and wvegetation remevbkch is aways associated with
construction and developmental activities can haegative mpacts on the components of
wetlands. Adamuset al. (2001) reported that the removal of vegetation tawe a

significant mpact on the aquatc organisms preserh wetland as a resultt of increased
water temperature that may go above the tolerainuits lof certain species; decreased
cover and thereby ncreased susceptibiity to petriaand changes in foods and their
avaiabiity. Also, other functions they perform wisb be lost as wel (Keddy, 2000).
Although, the development of an integrated fishmfais a desirable, nitatve from the
viewpoint of meeting the food demands (Milenniumevelopment Goal, 2015), caution
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should be exercised in removal of native plant ltpaos because of the dramatic chain
of cataclysmic ecosystem events. For instanceording to Martin et al. (1992), in
wetlands along the fringes of lakes, submergedtsplane particularly important and their
removal can alter fish population often by makimgnt change their habitat.

Floristc erosion 5 a majpr challenge that can seawextinction of mastly through
anthropogenic activities. The wetland of the Fishrnr seems to be fragile. This is
because, at the present low kvel of disturbanctheofecosystem at the current state of the
farm at the pre-construction stage, there was mificagt level of a few plants known to
thrive in cultvated and perturbed ecosystems. tPlam this category that were identified
and enumerated with high relative importance valiessialy higher than those of native
plants) include Ageratum conyzoides, Chronmolaena odorata, Panicspp.
Althernanthera spp., Sida acuta, Amaranthus spispand Cleome viscosaSome of
these plants, likeAgeratum conyzoides, Chronmolaena odoradagd Panicum spp.
Althemmanthera spp.,are alen nhvasive plants (Dograt al. 2010). Invasive plants,
according to UNEP (2000) are one the emergng amiental issue of the 2Xentury
whaose significance is still largely unrecognized misunderstood but which contributes to
ecosystem change, especialy n Africa. Ther presen the Unwersity of Ibadan Fish
Farm is of grave biodiversity importance, espgcialbnsidering the fact that invasive
species are now second only to habitat destrucisn a major cause of extinction.
Anthropogenic activities are indicated by preseoteultivated plants lkeMusa spp, Zea
mays, Amaranthus viridis, Telfaria occidentalis, c@mm grattissimunmand Manihot
esculenta.

The ecological mpacts and loss of soil stabiizeifiects from roots of herbaceous plants
may contribute to prevent soil erosion, keachng am-off. Therefore, the high diversity

(typical of wetland ecosystems) is an indicationgabd health for soi biota as it is present
in the fish the farm (Keddy, 2000). The sois ctiel from under forest cover, especially,
south of the river had the highest value of pH his rhay be due to high amount of organic
matter occurring from leaf liters that drop offorft trees or shrubs and de-back of
herbaceous plnts. The presence of other esselatigtl nutrients which occur in high

concentrations, may also be attrbutable to the fhat the south of the river s flood-

prone, a stuation which Ogunyemi (2001) acknovded@s assistng in the transport of
nutrients in flood-prone ecosystems. This may beeason some resident of the locality
prefer to cultivate crops in the flood plains oé tfish farm, and may be a reason for the
choosing of the site was for ntegrated fish fagmi@ther portions, includng the northern
section and other unts of the farm were beingagrexp for concrete fish pond and farm
houses.

Based on the findings of this study, it can beomaoended that the flora data generated
shoud be used as a baseline for periodc mogtofer ecological relevance of the
Unwersity of Ibadan Fsh Farm site. Intensive roong should be carried out at regular
intervals on the herbaceous composition so as tectdsignificant changes in compaositon,
diversty and cover over a five to ten year interva additon to the monitoring, a
guaitative inventory - carried out at frequenteiwal could yield useful data on local
immigration or extinction of species. List of herbaus plnts can be dentfied for
utiization in further research areas of speci@rest for actions. Fauna erosion is drectly
related to floral compositon and erosion, thustaince of floral erosion should be given
adequate remedal considerations otherwise, tlgerlaecological functions of the wetland
of the fsh farm site might be lost Ths corregjorio the findings of (LaBaugét al.
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1996) that the loss of small wetlands wil causdlir@ct Inkage and bss among the
remaining species.

Since construction poses a threat to diversity hwhigll have a negative effect on the
ecosystem, it is therefore recommended that thetroation activiies should be planned
and executed in as much as t 5 done with enveotalty friendy manner as possible,
especialy in the area of ecosystem impoundmeténtien of some native species on site,
introducton of non-invasive omamental plants, nmesiance of non-injurious level of air
guaity and awoidance of soil pollution.
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