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ABSTRACT

This study reveals the floristic and diversity tleof regeneration status of plant species in a guaominated
quarry site at Umuoke in Obowo Local GovernmentAsEImo State, Nigeria. A simple random samplireghod
based on a standard procedure for ecological assess along specific transect was adopted for thdystResults
show that Poaceae had the highest species divarstigrms of richness with 19 species, SpermacedicMata
(Rubiaceae) recorded maximum diversity in termeweiness and very abundant in frequency of occoerefihe
study site had an increased herbaceous habit, bgéreous secondary vegetation, and mosaic natuile avi
representative 55 species been recorded. The bedws increase in the study site is an indicatiba primary
regenerative succession which seems to be progeessivard shrubby habit and even to a tree forediithif
protected. Also species in their diverse capabiitand various mode of regeneration status estaddighrough
coppicing, rhizome and seedlings. The total segdlisapling (density) in the study site recorded44ith the
highest relative density of 14.49% recorded for&dldndia corymbosa Linn. The highest frequencycotioence
was recorded as 80 4.44% for Spermacoce verticillata Linn, while thighest species abundance was recorded
with Oldenlandia corymbosa Linn having £510.16%, which also recorded the highest Importaviakie Index
(IVI) of 26.87 and species diversity richness anmeén@ess of 0.09 and 0.05 respectively. The rdtabondance to
frequency (A/F) indicate the distribution patterittwll species been regular and 13 species beatorapwhile 55
regenerating species been contiguous in patterrh \ftie greater number of species in contiguousridigion
pattern the present findings provide a completevvaé regeneration trend in the study area. Itvédent that the
degraded forest of the Umuoke quarry site is tugninto a heterogeneous natural forest again. Theaais
dominated by herbaceous regenerating species thadcaesult in the establishment of a diverse raltdiorest,
hence with a greater contagion pattern and if pctée to conserve the seedlings or saplings of regeimg
species.

Key words: Relative density, relative abundance, relativgdency, Importance Value Index and regeneration.

INTRODUCTION

One of the most important challenges for ecologsgaining insight into the mechanisms that deteemithe
distribution patterns of species in patchy habit§sarry operation is one of the key human indueledgnents in
geological processes, and this adversely deterntimedistribution of species and their habitat. Bugé most
obvious and dramatic impacts are usually the didésturbance on biodiversity leading to loss ofdloand fauna
complex [1]. The environmental impacts of quarrgigtions have for several decades been envisagekhamwn to
have a multiplier effect. Several studies have alsmwn a correlation between plant species popuand diverse
environmental changes.
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Over recent decades, several theories have be@ogad to explain why some species are rare andsottre
common [2, 3]. Rare species have a low frequeney babitat patches and consequently a limited iation to
community assembly process. Several factors masiatespecies geographical distribution, which resfrom lack
of propagules (dispersal limitation) and unsuitab&bitat (niche limitation) such as a derelict quasite [4].
Several other biotic and abiotic factors have beeted as agents of species ecological amplitudé,[5]. This
concomitantly amount to some degree of ecologicetassion causing direct changes in plant spebigsdance in
terms of frequency of occurrence and density. Oflueicession impacts involve changes in speciegdiliygin
terms of richness and evenness), relative denstgtive frequency, relative abundance, importavaele index
(IV1), ratio of abundance to frequency (A/F) andml species regeneration and habit.

Ecological succession is a phenomenon or processhigh a community progressively transforms itagttil a
stable community is formed. It is a fundamental aagt in ecology and refers to more or less preblietand
orderly changes in the composition and structuranoécological community. Succession may be ieiiaither by
some formation of new, unoccupied habitat or by esdonm of disturbance of an existing community

[8].

Several works on ecological succession of divelaetgpecies assemblage involving both rare angksine species
on a quarry site have been documented [9, 10dEcosystems, quarry disturbance and stressfatialmionditions

induce profound modifications on the landscape pladt communities. It is thus difficult to estimatee rate or
degree of spontaneous vegetation recolonizatioget&ion dynamic relies on species that are bagfiable in the

natural surroundings and adapted to local environatg€topography and soil) constraints, such agtgustones
environment. Quartz stone ecosystems are veryadwabitat characterized by occurrence of pavenamasgular

quartz debris (by weathering process of quartzsjegmbedded in soft bed rocks (shale, phyllite).

The composition of pure quartz is always close @0 percent Sig) however there is usually a complex of iron
oxide and/ or manganese staining. As a result aftieging, mineral break down and leaching proceasdsother
anthropogenic influences nutrient elements areftost the root zone of plants, residual minerdlditle chemical
benefit to plants (mainly kaolinetics clays, iramdaaluminum oxides and oxyhydroxides) tends to axgdate in the
soil. As these physical and biotic processes aatheht depletion processes proceed; the growingitbmmsl for
plants of all kinds become more stressful [12] antth the habitat vegetation dominated by leaf-slemudwarf
shrubs [13].

Since it is impossible to avoid habitat destructiloming mining operations, options for mitigatioesl in protection
and provision of alternative rehabilitation arefisraoperations. Quarry processes are usuallyezhout for several
years and rehabilitation offer a way of returnimguadoned sites to a more desirable ecological. RRatieabilitation
is any manipulation of a successional sequenceethia@nces its rate or deflects its trajectory towax specified
goal [14].

Plant species regeneration status is importanteterohine the potential of an area for biodiversibynservation.
Though various studies on population structure rggneration status have been carried out by mamiens in

different forest ecosystems [15, 16, 17, 18], buinformation has been generated on this aspemsefrch under
local conditions on the quarry site situated at Gkauin Obowo Local Government Area of Imo Statege¥iia.

MATERIALSAND METHODS

Geomor phological Description of the Study Area/ L ocation

Obowo local government area among others in Eagi@rnof Nigeria is located in Imo State. The asesituated
between latitude %35 0"N and 8 22 30"N and longitude %722 30"E and 7 25 0"E of the State. The local
government area is housing about 19 autonomous cmityras towns with its headquarter at Otoko. Otioerms
include: Odenkume, Okwuohia, Amuzi, Umuagu, Umowekmanze, Alike, Umuosochie, Achingali,Umuariam,
Achara, Umunachi, Umungwo, Umulogho, Avutu, Umuokdume, Umuifem and Ogbotokwu. (Figs 1, 2 & 3)
[19].

The study location: Umuoke is located north-wesOtiowo local government area in Imo State. Thetiooas
characterized by a quarry site situated betwedtudet 05 34' 04"N and 08 34 05"N and longitude 06723 18"E
and 007 23 19"E of its location in Imo State. The site isrfgeuinder exploitation for it solid minerals whictt as
source of raw material supply for diverse producttié earthen materials or products.

The study area is characterized by two season-rantly dry seasons. The rainy season falls betweeih add
October with annual rainfall varying from 1500-228® (60-80inches). A mean temperature of abovV€ 768F)
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and relative humidity of 75%-90% at peak rainfalhe dry season between November and March expesemn®
months of harmattan from December to February mithk temperature and humidity between January aardhv
This favours the luxuriant vegetation growth of trea [20].
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FIG. 1: Imo State Showing Study Area (Obowo LGA.)
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FIG. 3: Obowo Local Government Area Showing Sampled L ocation

The area in its edaphic status is underlain byBtein formation of coastal plain sands. This foioratvhich is of
late tertiary age is rather deep, porous, infedild highly leached. In some areas like Okigwe eimpeable layer of
clay occur near the surface while in other ardes sbil consists of lateritic material under a sfipal layer of fine
grained sand. In Umuoke quarry site the soil is idamtly composed of quartz and ferromagnetic iranemals with
its lateritic coloration due to the rainfall weatimg and oxidation processes of iron (II) to irokl)( oxide
(Fez—Fe?) causing colour change. The area is also rickad | zinc, hydrocarbon formation.

The study area is in the centre of one of the alitical zones of the State. The vegetation primatiough of
climax nature, is of a typical secondary naturehtss prevalent species of ecological successigarrerating from
the effect of quarry activities. The successiveetatjon of the area is characterized by prevalpetiss of shrubs,
herbs, climbers, lianers, and dominantly members Rufaceae, Rubiaceae, Sterculiaceae, Malvaceae,
Anacardiaceae, Acanthaceae, Fabaceae, Asteracmae Onagraceae Others arelLamiaceae, Cyperaceae,
Liliaceae, Myrtaceae, Nyctaginaceae, Melastomataecedriliaceae, Loganiaceae, Euphorbiaceae and
Convolvulaceaglant families, typical of secondary successidiofged bush. The environment has also witnessed
some form of human activities such as farming fat aear residential areas by the local commurigiaging fields

of plantations such allanihot spp. Euphorbiaceag Musa spp. Linn Musaceag Xanthosoma malfaff&chott
(Aracea@ andColoccasiaesculentgLinn.) Schott Araceag

Though primarily, a climax vegetation of variousath composed of such speciedvibcia excelsa(Welw.) C.C.
Berg (Moraceag Iroko; Khaya ivorensis A. Chev.Meliacea@ mahogany;Triplochiton scleroxylon K.Schum.
(Sterculiaceag obeche;Bambusavulgaris Schrad Poaceag Indian bambooElaeis guineensislacq, Arecaceag
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oil palm; Gmelina arborea Roxb. {erbenacede Gmelina and Hevea brasiliensis (Willd) Mull-Arg.
(Euphorbiaceap rubber. The effect of these human activities (gudarming and fuel wood logging) has
consequently left it with some form of irregulargetation features. This can therefore be categbi@zea low and
secondary mosaic forest as described by Hopkin. [Plbjwever, the vegetation is yet described as oadst
vegetation in relation to similar view of vegetatianalysis by SAF, [22] and Edwin-Wosu, [23, 24, 25).

Vegetation Assessment

It was carried out by adopting the simple randomang based on standard procedures for ecologgstssment
studies [27] with specific quadrate direction oD20100m? to determine the regeneration statub@fjuarry site.
This was divided into sampling unit to give a totdlfive quadrate sampling plot of 100 x 20m eacil avas

systematically sampled (Fig.4). All the importaepresentative plant species sampled were identifi¢ioe field as

far as possible and were properly authenticatengu$ira such as [28, 29, 30, 31, 32, 33, 34, B8]the seedlings,
coppice and rhizomes were recorded.
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The frequency of distribution, abundance, and dgmdithe representative species of the studywe#ee estimated
using the methods of Austin & Greig-Smith [36]; Kkaw, [37] and Shukla & Chandel, [38] approach adlified
in Bonham, [39]. The species diversity and domimaoeer the study site was estimated using the SimawWeiner,
[40] index. Vegetation was described in semi-qitatite terms [41] and in accordance species wittvide
frequency of distribution with many stands are désd as very abundant (++++). Some species vitittilaly
wide frequency of distribution but with few star@e said to be less frequent, abundant or restragiecies (+++).
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The species with limited geographical distributanmd with a few stands are termed scarce or occs{or) and
very scarce or rare (+) species. The species daeigri++) and (+) are often seen as being promedirtonation due
to their limited extent alone beside any otherdext Relative density, relative abundance andiveldtequency
were estimated following Misra [42] method, whiteetimportance value index (IVI) was estimated bgtiag the
values of RD, RA and RF using the Shukla & Char{8&] method. The ratio of abundance to frequenay fo
different species was determined for distributi@itgrns. Thus with the “Thumb of rule” designatedfallows:
Regular (<0.03), Random (0.03-0.05) and Contige005) distribution as adopted by Curtis and Gotf43].

RESULTS

The study location by field observation is secogdaosaic vegetation, heterogeneous in nature. €terdgeneity
is composed of fields of “volunteer plants” andithifamilies mainly shrubby and herbaceous in haixtuding
lianers among other plant species in the study. arka nature of any forest community largely degead the
ecological characteristics of the sites, speciesrdity and regeneration status of the species.

Despite the heterogeneous secondary vegetatiomdbBaic nature and ecological succession of thegrtmcation
induced by the quarry operations by the inhabitarftthe area, the regeneration and floristic susioesof the
project location has recorded a total represemaifv64 plant species with diverse mode of regeimerand habit
under 19 families (Table 1). Six familieBdqaceae, Fabaceae, Rubiaceae, Asteraceae, Cyperandhamiaceag
were prevalent and dominant in whi€oaceaehad the highest species diversity in terms ofmads with 19
species, whild=abaceag(12 spp);Rubiacead6 spp);Asteracead5 spp);Cyperacead4 spp); and.amiaceag(3
spp) were recorded respectively. The remainingab3ilfes recorded lower species diversity in riclnesth one to
two species respectively. However, among the spaaigler the 19 familie§permacoce verticillatéRubiaceap
recorded maximum diversity in terms of evenness @y abundant in frequency of occurrence. Two igsec
Emilia sonchifolia (Asteraceag and Cuscuta australigCuscutaceaerecorded abundance and non evenness in
diversity. While the rest species were scarce amy scarce in frequency of occurrence with non eess in
diversity.

There was increase in herbaceous status in termmabaf with a representative total of 55 speciesmed as herbs;
seven (7) as shrubby- herbs and two as shrubs.h&heaceous increase in the study site is an indicatf a
primary regenerative succession which seems torbgrgssive toward shrubby habits. The study hasvstbat
open canopy may favour germination and seedlingbéishment through increased solar radiation inticen the
forest floor. New species were found regeneratmigich were absent as adults. Results have alsorstioat the
species in their diverse capabilities have reeistadod through various mode of regeneration staitisfew species
exhibiting multiplier effect in such regeneratiofhe species were establishing through coppicingorhe and
seedlings, though few specieBanicum laxum and Chromolaena odorataexhibited rhizome/seedling while
Psidium guajavaxhibited seedling / coppice modes of regeneratispectively.

Table 2 shows the quantitative structure of regair in the quarry site. The total seedling/saplim terms of
density in the study site is 41.4. The highest tigi®= RD) of 6= 14.49 was recorded f@ldenlandia corymbosa
Linn, followed by Oldenlandia herbaceag(Linn) Roxb with £ 9.66 andSida linifolia 2= 4.83. Sporobulus
pyramidalisP. Beauv had 122.90 whilePanicum repensinn andDigitaria gayana(Kennth.) Stapex A. Chev
had E 2.42 respectively. The rest species in the stutyrecorded value between B248 and 0.B1.93 as
density respectively. The highest frequency of omnce was recorded asmB@.44% forSpermococe verticilata
Linn, while Emilia sonchifolia(Linn.) Dc. andCuscuta australi®R. Br. recorded &0 3.33% respectively. The rest
species has recorded % frequency betwe&1201 and 48 2.22 respectively.

The highest species abundance was recordedQiitbnlandia corymbosé&inn having 1= 10.16,Sida linifolia
10= 6.77 while Panicum repensand Digitaria gayanahad & 3.39 abundance respectively. The rest species
recorded abundance ranging from®®&39 to £ 2.71 respectively.

Oldenlandia corymbosaad the highest Importance Value Index (V1) (2§.8ith a highest species diversity of
0.09 and 0.05 in terms of richness and evenne#iewid by Sida linifolia (12.71), andOldenlandia herbacea
(12.12). WhileSporobulus pyramidalibad 8.07 IVI,Spermacoce verticillateecorded 7.05 anBanicum repens
andDigitaria gayanahad 6.92 respectively. The rest species had reddM ranging between 2.27- 5.75.
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Table 1: Present Status of Species Regeneration and Their Reproductive Strategiesin Parts of the Study Area at Umuoke Quarry Sitein Obowo L ocal Gover nment Area of Imo State, Nigeria.

SIN Species %F Family Common name Mode of regeneration Habit Remar k
1 | Sporobolus pyramidaliB. Beauv. 20 Poaceae Rat tail grass Rhizome Herb +
2 Perotis indica(Linn.) O. Kitze 40 Poaceae Grass Rhizome Herb ++H
3 | Paspalum conjugaturBerg 20 Poaceae Buffalo grass Rhizome Herb +
4 Panicum repenkinn. 20 Poaceae Torpedo grass Rhizome Herb 4
5 Oplismenus burmanmRiert? P. Beauv. 40 Poaceae Grass Rhizome Herb ++H
6 Eragrostis ciliaris(Linn.) R.Br. 40 Poaceae Love grass Seed Herb +4
7 Digitaria gayana(Kennth.) StapexA. Chev. 20 Poaceae Grass Rhizome Herb +
8 Digitaria horizontalisWilld. 20 Poaceae Grass Rhizome Herb +
9 Chloris pilosaSchumach. 20 Poaceae Finger grass Rhizome Herb +
10 | Brachiara lata(Schumach) C.E. Hubbard 20 Poaceae Grass Seed Herb +
11 | Brachiara deflexgSchumach.) C.E. HubbaekRobyris | 40 Poaceae Grass Seed Herb +
12 | Axonopus compress(Sw.) P. Beauv. 40 Poaceae Carpet grass Rhizome Herb ++
13 | Anthephora ampullac8tapf & C.E. Hubbard 40 Poaceae Grass Rhizome Herb ++
14 | Spermacoce verticillathinn. 80 Rubiaceae Shrubby false Seed Herb ++4
15 | Mitracarpus villosugSw) DC. 20 Rubiaceae Button grass Seed Herb +
16 | Spermacoce ocymoidBsirn. F 20 Rubiaceae N.A Seed Herb +
17 | Melochia pyramidatd.inn. 20 Sterculiaceae Pyramid flower Rhizome Herb +
18 | Malvastrum coromandelianufhinn.) Garcke 20 Malvaceae Hibiscubur congo jute Rhizome Herb +
19 | Anacardium occidentalisinn. 40 Anacardiaceae Cashew plant Coppice Shrub +i+
20 | Asystassia gangetigainn.) T. Adams 40 Acanthaceae Chinese violet Seed Herb ++
21 | Desmodium scorpiuru$Sw) Desv. 20 Fabaceae-papilio Beggar weed Seed Herb 4
22 | Desmodium tortuisurfSw) Dc 20 Fabaceae-papili9  Florida beggar weed Seed Herb 2
23 | Emilia sonchifolialLinn.)Dc 60 Asteraceae Lilac tassel flower Seed Herb ++i+
24 | Scleria naumannianBoeck. C 20 Cyperaceae Bush knife Seed Herb +
25 | Cuscuta australi®. Br (C. Campestri¥ uniker) 60 Cuscutaceae Dodder Seed Herb climper ++
26 | Melastomastrum capitatufvahl.) A. & R. Fern 20 Melastomataceage  N.A Seed Shrubby herb H
27 | Scleria verrucosdVvilld 20 Cyperaceae Bush knife Seed Herb +
28 | Triumfetta cordifoliaA. Rich. 20 Tiliaceae Bur weed Seed Herb +
29 | Alchornea cordifoliad Schum. & Thonn.) Mull-Arg 40 Euphorbiaceae Christmas bush Seed Herb +i+
30 | Spigelia anthelmidinn. 40 Loganiaceae Worm bush Seed Herb +4
31 | Panicum maximurdacq. 40 Poaceae Guinea grass Rhizome Herb ++
32 | Zonia latifoliaSm 20 Fabaceae-papilig N.A Seed Herb +
33 | Tephrosia bracteolataGuill & Perr 20 Fabaceae-papilig  Harry pig Seed Shrubby herb +
34 | Andropogon tectorurBchum. & Thonn 40 Poaceae Giant blue stem grass Seed Herb 1
35 | Ludwigia hyssopifoligG.Don.) Excell 20 Onagraceae Water primrose Seed Herb 4
36 | Pentodon pentandry$Schum. & Thonn.) Vatke 20 Rubiaceae N.A Seed Herb +
37 | Chamaecrista mimosoidéisinn.) Greene 40 Fabaceae-mimo Japanease tea Seed Shrubby herb+
38 | Hyptis lanceolataoir. 20 Lamiaceae N.A Seed Herb +
39 | Hyptis spicigerd.am. 20 Lamiaceae Mosquito guide Seed Herb +
41 | Leucas Mortinicensi§lacq) Ait. F 20 Lamiaceae Wild tea bush Seed Herb +
41 | Tephrosia pedicellat8ak 20 Fabaceae N.A Seed Herb +
42 | Sida linifolia Jussex Cav 20 Malvaceae N.A Seed Shrubby harb +

Pelagia Research Library

149



Edwin-Wosu N. L. et al

Asian J. Plant Sci. Res., 2013, 3(3):142-156

43 | Oldenlandia corymboskinn. 40 Rubiaceae N.A Seed Herb ++
44 | Oldenlandia herbacef.inn.) Roxb 20 Rubiaceae N.A Seed Herb +
45 | Eleusine indicaGaertn. 40 Poaceae Goose grass Rhizome Herb +i
46 | Mimosa pudicd.inn. 20 Fabaceae-mimo Sensitive plant Seed Herb +
47 | Centrosema pubesceBgnth. 20 Fabaceae-caesal N.A Seed Herb +
48 | Aspilla buseiO. Hoffon & Musehl 20 Asteraceae White flowered haemorrhage plant d See Herb +
49 | Desmodium ramosissimu@ Don. 20 Fabaceae-papi N.A Seed Herb +
50 | Mariscus alternifolius/ahl. 40 Cyperaceae Sedge grass Seed Herb ++
51 | Kyllinga squamulata’honn.exVahl. 40 Cyperaceae Sedge Seed Herb +4
52 | Panicum laxunsw. 40 Fabaceae-papilig  Panic grass Seed/rhizome Herb +
53 | Desmodium triflorunfLinn.) De 40 Fabaceae-papilio  Three flower ticktre foil Rz Herb ++
54 | Calapogonium mucunoid&esv 20 Fabaceae-papilig Dead man’s yam bean Seed Herb I+
55 | Mimosa pigraLinn. 20 Fabaceae-Mimo N.A Seed Shrubby herb +
56 | Pueraria phaseoloideRoxb) Benth 20 Fabaceae-papilig  Tropical kudzu Seed Herb +
57 | Psidium guajava.inn. 20 Myrtaceae Guava Seed/coppice Shrub +
58 | Chromolaena odaratél) R.M King & Robinson 20 Asteraceae Siam weed Seed/rhizome Herb +
59 | Tridax procumbenkinn. 20 | Asteraceae Wat buttons Seed Herb +
60 | Boerhavia coccineMill 20 Nyctaginaceae Red spiderling Seed Herb +
61 | Aspilla africana(Rers.) C.D. Adams 20 | Asteraceae Haemorrhage plant Seed Herb 1
62 | Bambusa vulgarisSchard 20 Poaceae Indian bamboo Coppice Shrub +
63 | Draceana aboregWilld) Link 20 Liliaceae Landmark plant Coppice Shrubby herb +
64 | Sorghum arundinaceufesv) Stapf 20 Poaceae Kamerum grass Seed Shrubby herb i+
TOTAL 1800

Note: + (1-20) Very scarce, ++ (21-50) Scarce, +{%1-80) Abundant, ++++> (81«) Very abundant, NA- Not available,

%F- Percentage frequency.
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Table 2: Quantitative Estimation of Regenerating Speciesin Parts of the Study Area at Umuoke Quarry Sitein Obowo L ocal Gover nment Area of Imo State, Nigeria

S/No Species %F D A %RF | %RD | %RA 1VI SDR | SDE | AIF
1 Sporobolus pyramidaliB.Beauv. 20 1.2 6 1.11 2.9 4.06 8.07 004 (.02 0.3
2 Perotis indica(Linn.) O. Kitze 40 0.4 1 2.22 0.97 0.69 3.8Y 0.p20.01 | 0.03
3 Paspalum conjugaturerg. 20 0.4 2 1.11 0.97 1.35 3.48 0.p2 001 D.1
4 Panicum repenkinn. 20 1 5 1.11 242 3.39 6.92 0.04 0.02 0)25
5 Oplismenus burmannfRertz) P. Beauv. 40 0.2 0.5 2.2p 0.48 0.39 3.09.02Q 0.01| 0.01
6 Eragrostis ciliaris(Linn.) R.Br. 40 0.6 15 2.22 1.45 1.02 4.69 0.03 0.p2 0,04
7 Digitaria gayana(Kennth) StapExA. Chev. 20 1 5 1.11 2.42 3.39 6.92 0.04 002 Q.25
8 Digitaria horizontaliswilld. 20 0.6 3 1.11 145 2.03 4.59 0.03 0.02 0j15
9 Chloris pilosaSchumach 20 0.8 4 1.11] 1.98 271 5.15 0[02 Q.01 0.2
10 Brachiara lata(Schumach) C.E.Hubbard 2(Q 0. 3 1.11 1.45 2.03 4/59.03 | 0.02] 0.15
11 Brachiara deflexdSchumach) C.E.Hubbask Robyris 40 0.4 1 2.22 0.97 0.68 3.87 0.02 0/01 Q.03
12 | Axonopus compress({Sw) P. Beauv. 40 0.6 15 2.22 1.45 1.02 4.69 0.08.02 | 0.04
13 | Anthephora ampullac&tapf & C.E.Hubbard 40 0.2 0.5 2.2p 0.48 0.39 3.090.02 | 0.01]| 0.01
14 | Spermacoce verticillathinn. 80 0.8 1 4.44 | 1.93 0.68 7.05 0.04 0.02 0.01
15 Mitracarpus villosugSw.) DC. 20 0.2 1 1.11 0.48 0.68 2.2y 0.02 0j010540.
16 | Spermacoce ocymoidBsirn. F 20 0.4 2 1.11 0.97 1.35 3.48 0.2 0j01 D.1
17 Melochia pyramidatd.inn. 20 0.2 1 1.11 0.48 0.68 2.27 0.02 0.p1 0]05
18 Malvastrum coromandelianufinn.) Garcke 20 0.4 2 1.11 0.917 1.3% 3.43 0402.010 0.1
19 | Anacardium occidentalisinn. 40 0.4 1 2.22 0.97 0.68 3.87 0.02 0.p1 0)03
20 | Asystassia gangetigainn.) T. Adams 40 0.4 1 2.22 0.917 0.6 3.87 0.,02.01 | 0.03
21 Desmodium scorpiuru$Sw.) Desv 20 0.4 2 1.11 0.917 1.34 3.43 002 0011 0
22 Desmodium tortuisurfSw.) DC 20 0.4 2 1.11 0.97 1.35 3.48 0.02 0J01 D.1
23 | Emilia sonchifolia(Linn.) DC 60 | 0.6 1 333 | 145 0.68 5.46 0.03 0.02 0.02
24 | Scleria naumannianBoeck. C 20 0.4 2 1.11 0.97 1.3% 3.4 002 001 p1
25 | Cuscuta australifk. Br (C. Campestrig’uniker) 60 0.4 0.66 | 3.33 | 0.97 0.45 4.75 0.03 0.02 0.01
26 Melastomastrum capitatufvahl) A. & R. Fern 20 0.4 2 1.1 0.97 1.31 3.43 .00| 0.01| 0.1
27 Scleria verrucosaVvilld 20 0.4 2 1.11 0.97 1.35 3.43 002 0.01 01
28 | Triumfetta cordifoliaA. Rich 20 0.6 3 111 1.45 2.03 4.59 0.03 0J)2 501
29 | Alchornea cordifoliglSchum. & Thonn.) Mull- Arg 40 0.6 2.5 2.23 145 69. 5.36 0.03| 0.02] 0.06
30 | Spigelia anthelmidinn. 40 0.6 15 2.22 1.45 1.02 4.69 0.03 02 004
31 | Panicum maximurdacg. 40 04 1 2.22 0.97 0.64 3.8 0p2 0j01 .03
32 | Zonia latifoliaSm. 20 0.6 3 1.11 145 2.03 4.59 0.03 0.2 0j15
33 | Tephrosia bracteolat&uill & Perr 20 04 2 1.11 0.97, 1.35 3.43 0.02 0101
34 | Andropogum tectorurShum & Excell 40 0.6 15 2.22 1.41 1.02 4.69 0403.020 0.04
35 Ludwigia hyssopifoligG. Don) Excell 20 0.4 2 1.11 0.97 1.31 3.43 0.02.010] 0.1
36 Pentodon pentandruy$Schum & Thonn) Vatke 20 0.4 2 1.11 0.97 1.35 3.420.02 | 0.01| 0.1
37 | Chamaecrista mimosoidéls) Greene 40 0.4 1 2.22 0.917 0.68 3.87 002 0.0103
38 | Hyptis lanceolataPoir 20 0.4 2 111 0.97 1.35 3.43 0.02 01 A
39 Hyptis spicigerd_am. 20 0.4 2 1.11 0.97] 1.35 3.4 0.02 0J)1 A
40 Leucas mortinicensi§lacq.) Act. F 20 0.6 3 1.11 1.4% 2.08 4.59 0/03 020. 0.15
41 | Tephrosia pedicellat8ak 20 04 2 1.11 0.97, 1.35 3.43% 0.02 01 A
42 | Sida linifoliaJJussexCav. 20 2 10 1.11 483 | 6.77 12.71 | 0.06] 0.03] 0.5
43 | Oldenlandia corymboshinn. 40 6 15 222 | 14.49| 10.16 0.09 | 0.05| 0.38
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44 | Oldenlandia herbacef inn.) Roxb 20 4 2 1.11 9.66 1.35 12.12 | 0.06| 0.03] 0.1

45 | Eleusine indicgGaertn. 40 0.6 15 2.22 1.41 1.02 4.69 0/03  (0.0204 0.

46 | Mimosa pudicd.inn. 20 0.6 3 1.11 1.45 2.03 4.59 0.03 0.p2 0]15

47 | Centrosema pubesceBsnth. 20 0.4 2 1.11 0.97 1.35 3.48 0.2 0j01 D.1

48 | Aspilla buseiO.Hoffon & Musehl. 20 0.4 2 1.11 0.97 1.34 34 00| 001| 0.1

49 Desmodium ramosissimuéDon 20 0.4 2 1.11 0.97 1.35 3.438 0.02 0Jjo1 D.1

50 | Mariscus alternifoliusvahl 40 0.4 1 2.22 0.97 0.68 3.87 0.02 0p1 0,03

51 Kyllinga squamulata&’honnexVahl 40 0.6 15 2.22 1.45 1.02 4.69 0.03 0/02 Q.04

52 | Panicum laxunSw 40 0.4 1 2.22 0.97 0.68 3.87 0.02 0p1 003

53 Desmodium trifflorunfLinn) De 40 0.6 1.5 2.22 1.45 1.02 4.69 0.03 0/0R.04

54 | Calapogonium mucunoid&esv 20 0.2 1 1.11 0.48 0.68 2.27 0.02 0J01 Q.05

55 | Mimosa pigraLinn. 20\ 0.2 1 111 0.48 0.68 2.21 0.02 0.p1 005

56 Pueraria phaseoloide@Roxb) Benth 20 0.4 2 1.11 0.97 1.3%5 3.43 0j02 10.00.1

57 | Psidium guajava.inn. 20 0.4 2 1.11 0.97 1.35 3.43 0.02 0p1 01

58 | Chromolaena odaratél) R. M King & Robinson 20 0.4 2 1.11 0.917 1.34 43.| 0.02| 0.01] 0.1

59 | Tridax procumbenkinn. 20 0.6 3 1.11 145 2.03 4.59 0.03 0.p2 015

60 | Boerhavia coccineMill 20 0.4 2 111 0.97 1.35 3.43 0.0p 001 0}1

61 | Aspilla africana(Rers) C.D.Adams 20 0.4 2 1.11 0.97 1.35 3.43 0.02.01 | 0.1

62 | Bambusa vulgari$chard 20 0.6 3 1.11 1.44 2.0 4.59 0,03 0,02 15

63 Draceana aboregWilld) Link 20 0.4 2 1.11 0.97 1.35 3.43 0.02 0.010.1

64 | Sorghum arundinaceu(®esv) Stapf 20 0.4 2 1.11 0.97 1.3% 3.43 0/02 Q.00.1
TOTAL 1800 | 414 | 14766 | 99.9 | 90.12 | 115.89 | 300.06

Note: %F- Percentage frequency,

D-Density, bAwfdance, %RF-Relative frequency,

%RD-Relakdresity, %RA-Relative abundance,

SDR - Species diversity richness, SDE — Speciessilivevenness, A/F-Ratio of abundance to frequenc
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The ratio of abundance to frequency (A/F) indicdbesdistribution pattern of the species. Elevet) Epecies had a
regular distribution pattern and thirteen (13) haddom distribution, while greater number (55) feé tegenerated
species are more contiguous in nature. The findafghe present study provide a complete view gereration
status in the study area. It is evident that thgralted forest of the Obowo quarry site is turningpia
heterogeneous natural forest again. The area isndted by herbaceous regenerating species thad cesilt in the
establishment of a diverse natural forest, hendh wigreater contiguous distribution pattern angrdjected to
conserve the seedlings or saplings of the regeéngrspecies.

DISCUSSION

Quarry operations induce ecosystem disturbance pmdound modifications on the substration and the
topographical profile of a site. On such heavilgtdibed areas, spontaneous colonization is sloy 4#d the
natural vegetation succession is often inefficiémt ensure proper protection against natural enwiemtal
degradation such as erosion [45, 46]. Several essuative shown a correlation between plant speojasigtion and
diverse environmental changes.

Community structure can be examined through therdehation of various attributes of its compongmces and
their relationship to each other. Such attribute®m g others may include plant species composiadundance,
density, frequency, diversity, basal cover, ImpoctValue Index (IVI) etcThe ecological characteristic of an area,
its species diversity and regeneration status etisg and habit influences the nature of any focestmunity
[47].The species richness is one of the majorrgait@ recognizing the importance of an area farsgsvation [48].
Conservation is a fundamental component of sudtenecosystem functioning which aims at recrealiabitat for
wildlife and flora.

In the present research the heterogeneity of tigetadon of the study area is being attributed t@teogressive
process such as the influence of quarry operatiotigr forms of human activities, the regeneratiod floristic
succession of the study site. This has resultethémges in vegetation structure in terms of aburelamd species
diversity. This corroborates Cubizollet al [49] who observed human activity as an imporfactor influencing
plant species biodiversity. On such quarry impacheeas, spontaneous colonization is slow and therala
vegetation succession is often inefficient to easproper protection against other post impact enwirental
influences. This also corroborates the assertibWhatenant,et al [44] and Bradshaw, [45, 46]. The existence of
plant species in forest community largely deperisis an its regeneration establishment under varedronmental
condition such as increased solar radiation ind¢identhe forest floor. Consequently this could alstuence the
growth stages in seedling, sapling and young heshsjbs and trees of plant communities that mainthe
population structure of any forest.

Poaceae, Fabaceae, Rubiaceae, Asteraceae, Cyperaoceld amiaceaewere the dominant families in the study
site possibly as a result of such environmentabitam involving direct insolation on plant speciebich favour
germination and seedling establishment in such a@aepy. This confirms the assertion that open pamay
favour germination and seedling establishment thinoincreased solar radiation on forest floor [5@H aalso
corroborates the assertion that grass biomass evaslated with canopy cover [51]. Similarly sevevairks have
shown that vegetation dynamic relies on speciesateavailable and adapted to local environmgidglography
and soil) constraints [52].

Regeneration is a critical phase of forest managéniecause it maintains the desired species catiggosind
stocking after disturbance [53]. This may also he tfor the present research. Many new species Voensd
regenerating, which were absent as adults and méhy exhibiting multiplier effect through coppicingnizomes
and seedlings in their mode of regeneration status.

The quantitative structure of regeneration in ttuels area also reveals the biometric ecology ofstody site. The
study area was found to be dominated by the sepdlisaplings ofOldenlandia corymbosa, Sida linifolia,
Oldenlandia herbacea, Sporobulus pyramidalis, Speoune verticillata, Panicum reperand Digitaria gayana.
However among the recorded species, the dominagciespare not only important for biodiversity cansgion but
also of commercial importance in ethno-botany ahd@medicine.

The greater abundance of lower vascular specieq@rite families is an indication of a secondaryetation
structure heterogeneous in nature as a resulteafetpeneration process with new species that wesena as adult.
However, there were still differences in the rankspecies frequency, diversity (richness and esssh density
and abundance. Khatet al [54] compared levels of degradation and the tEgutcommunities. They found that
less degraded sites favoured woody shrubs and matérerbs while more degraded site favored anplaaits.
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There was a tremendous change in the floristic amitipn of the study area with regard to differemtespecies
time-lag adaptation associated with post quarrgmegation. This also confirms the observation egjetation is an
anthropogenic influenced habitat is linked to emereasing synanthropisation [55]. This was atteuo a number
of direct human activities resulting to total chasgin plant species biodiversity cover and losshabitat

connectivity [56, 57].

The present study shows that the study area cémdught under complete forest by natural regermrati forest
establishment. Complete absence of seedlings gridgandicates poor regeneration, while preserfgeopulation

indicates successful regeneration [58]. The dendiggquency, abundance, species diversity, RD, R&RA

considered as indices of success in reforesta®h guggests that it is possible to re-establistoraplete forest
cover from the degraded quarry site by natural megaion. Ratio of abundance to frequency (A/F)jdatés that
the distribution pattern of all the regeneratedc&®e was contagious. According to Odum [60] comtagi
distribution is the commonest pattern in natureleviandom distribution is found in very uniform émnments.

Similarly is the report by several other workerstsas [61, 62, 37]. From the research findings @vident that the
qguartz dominated quarry site in Umuoke, Obowo direes has the potential in turning into diverseehegeneous
natural forest vegetation again.

CONCLUSION

The findings of present study provide a complewbf regeneration status in the study area, whictich in
regenerating species that could result in the bskatbent of a diverse natural forest if protectedconserve the
seedlings or saplings of the regenerating spetlesresult shows that it is possible to bring tbpldted area under
complete forest cover through the protection ofiratregeneration.
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