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Abstract
The main objective of the paper is to determineetfiects of urban sprawl on biodiversity in peripgldands in
Calabar, Nigeria. The specific objectives of thedgtare: To examine the effects of farm size amoh fdensity
on selected species in peripheral agricultural dasach as birds, butterflies and bumblebees arabrtgpare
faunal diversity on farmlands within sprawl (FLW&)d farmlands outside sprawl (FLOS) areas. 20 favere
sampled for the study, 10 in FLWS and 10 in FLOSe Telationship between farm size, tree diversitg a
diversity of avian fauna (birds) on agriculturahds was tested with multiple correlation analyBissult of the
analysis revealed that FLOS had more butterfly rditae with 42 (62.69 per cent) than FLWS with 25 @&l per
cent). It was also observed that the joint contitbuof the two independent variables to the varanof bird
species in agricultural lands is positive with riplé correlation coefficient value of r = 0.50. $hi value is
significant, implying that there is a significamationship between farm size, tree diversity drediversity of
avian fauna in agricultural lands. This finding iiep that species diversity in agricultural lande declining
while others, such as those in the Satyridae faartyin danger of becoming extinct due to encroarkprawl
development. It is therefore, recommended thatfaoing techniqus such as the cultivation of spegfants
that attract pollinators such as Ranvolfia volm#dye integrated into farmlands.
Key words: Agricultural, Biodiversity, Peripheral, Urban spilaw

I ntroduction

Urban sprawl is one of the most challenging thréatbiodiversity in the world today. Sprawl is arrfo of
development that typically occur in cyclical bargigrounding large urban centres. Often times udawl
development originate as disconnected developnardssingle family homes established outside urbvaasa
well beyond city limits but usually within commugjrdistance to the city centre. Over time, the ateta/een
the disconnected settlements and the urban ceagie b be filled with residences, large ware datkend other
businesses, parking lots and manicured lawns ardiénse suburb is created. This newly developeak drave
been called “peri urban areas” (Imhoff, 2000), titer-metropolitan periphery” (Berry, 1990), antet
“exurban areas” beyond the suburbs called “fringeetbpment” (Daniel, 1999) and “extendend placesieau
of the Census 2000) are all referred to as sprexglsa(Atu, Offiong, Eni, Eja & Esien 2012)

Thus, urban sprawl involves the conversion of oppace, wetland, semi natural and natural vegetatiah
agricultural land into built up developed land, réfere, the development of urban sprawl is not etth
consequences on the native biota since land cevgositively correlated with species endemism, (fdye
Mittermeir, Mittermer, Fonseca & Kent 2000). Hensprawl development threatens biodiversity directly
through habitat loss and indirectly through habitaggmentation, degradation and homogenizatiorhefriative
biota.

The development of urban sprawl is linked to urlaad suburban decline as economic activities moom fr
inner city region to Greenfield development sitesha suburbs. These Greenfield sites frequentigr ddwer
construction cost in the initial stages of develepin The movement to new location is associatedh wit
population growth, advances in transportation tetdgy, and policies governing housing and infrastice
(Mum, 1956).

Recently, in Calabar, 2002-2012, there has beegrawth of Greenfield residences on the urban periph
developed by the government, and the private séotdheir workers or by property developers fontrer sale.
These development is consequent on the growtheopdipulation of Calabar as a result of its newustats the
tourism/leisure destination of West Africa. Thisaolge in the size of the population and statusetity implies
pressure on agricultural lands and biodiversityaoese peripheral agricultural lands are convertedpt@awl
development in order to accommodate the rapidlyemsing urban population while the remaining adpical
lands are worked more intensively to feed the imatecheeds of the large urban population.

Prior to the recent sprawl development, the pergdhagricultural lands in Calabar are areas of héphcies
diversity, but, as these areas are modified, nunsegpecies are declining such EBgretta garzetta, Little
egretta, Bostrycgichagadash an&treptopelia decipiensThis is due to the fact that most species thaeha
adapted to agricultural lands require methods ofintensive habitat management for their survivalerefore,
the conversion of such farmed environment to udpawl is a threat to the rich fauna of these areas
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Incidentally, agricultural lands and biodiversitye aften considered to be mutually exclusive, hestigies on
sprawl impacts on biodiversity are limited to tH#eets of urbanization on the environment (Kolamkiez and
beck 2002);sprawl effects on agricultural land (Zohes, 2002; Lopez’, Mitchell and Thomlinson 2001)
Inspite of these studies, the relationship betwesdran sprawl, loss of agricultural lands and thelide of
biodiversity, specifically, birds, butterflies artsumblebees has not garnered much attention in tgaien
researches. It is this perceived limitation in stifec researches that this paper sought to sthayeffects of
biodiversity in peripheral agricultural lands in |&taar, Nigeria. It is based on the above that weddghe
questions: is there a difference in the diversftgpecies (birds, butterflies and bumblebees) betvegricultural
lands impacted by sprawl and agricultural landsmpacted and is there a difference in the diversiigting
within agricultural lands, that is, birds, buttédfi and bumblebees among the different sprawl fooms and
hypothesized that there is no significant relatmpdetween farm size, tree diversity and the ditgrof avian
fauna in agricultural lands.
Objectives
The main objective of the paper is to determineanrbprawl effects on biodiversity in peripheraliagitural
lands in Calabar, Nigeria. And the specific objezsiare:
1. To examine the effects of farm size and farm dgrmitselected species in peripheral agriculturad$a
such as birds, butterflies and bumblebees.
2. To compare faunal diversity on farmlands withinasgr (FLWS) and farmlands outside sprawl (FLOS)
areas.

Literature

The decline in biodiversity as a result of the @hn and modification of agricultural lands hasbe
documented as evidence in the literature. Thigéabse sprawl encroachment into peripheral aguiailt
lands results in the loss of fertile land. Farméhgrefore, need to enhance the fertility of thedldy
adding fertilizer, changing to new farm techniqoeshanging to more productive crops. This chamge i
prior farming techniques will definitely change thenstitution of biodiversity that has adapted he t
former farm management. For instance Belfrage ridBjad and Salomonsson (2005) in their study on the
‘effects of farm size and organic farming on theedsity of birds, pollinators and plants in a Svebdi
landscape’ discovered that more than twice as rbadyspecies, butterflies, herbaceous plant specids
five times more bumblebees were found on the sorgtnic compared to the large conventional farms.
The authors argued that altered management prastich as monocultures and intensification of
agriculture has influenced the number and demograyhbirds. This is in line with the findings of
Beecher, Johnson, Brandle, Case and Young (200®@¥eabird abundance in organic sites were found to
be more than two times higher than non -organasgithat use fertilizer and herbicides).

In a similarly study, Luoto, Seppo, Jyrki and JUR803) linked agricultural production changes to
landscape fragmentation and species diversity. asdgheir study on ‘the loss of plant speciesreds
and habitat connectivity in grasslands associatiékd agricultural change in Finland’, they argueatth
development in agricultural production drives lamge changes and thus controls the capacity of
landscapes to maintain biodiversity. Hansen, Knigarzluff, Powell, Brown, Gude and Jones (2005)
also asserted that land use and land cover chargedprawl is the primary cause of biodiversitysl in

the world. While Riley, Gary, Lee, Thomas, LenasR Jacob, Robert and Sauvajot (2005) attributed t
decline of mammalian carnivores to urbanizatiomgg) and fragmentation. This assertion was made
based on the outcome of their research on ‘effectgbanization and habitat fragmentation on Bobcat
and Coyotes in Southern California’ where urbarasieere found to be less suitable in significangsva
Riley, et.al (2005) studied the ecology of bobdatgnx rufus)and coyotesGanis latran$ relative to
development in a fragmented landscape in southatifo€ia from 1996 to 2000. 50 bobcats and 86
coyotes were captured and radiocollared. The hoamges for 35 bobcats and 40 coyotes were
determined and their exposures to urban associat@a measured. Their findings show that even the
few animals that had almost no human developmetftimtheir home range were vulnerable to human
related mortality.

In view of these assertions (Forys and Allen 20@%plored the relationship between sprawl and
biodiversity using a data set of ants species ctke from forty six habitat patches located in the
increasingly urbanized Florida Keys in a study‘@hge Impacts of Sprawl on Biodiversity: the Ant Feu

of the Lower Florida Keys'. They quantified spread the proximity of roads and amount of development
surrounding a habitat patch. Bait transect was wgddentify 24 native and 18 non- native speciés o
ants. Their findings show that neither the ovemalinber of native species nor the number of rareispe

220



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) JLET]
Vol. 3, No.7, 2013 IISTE

was significantly correlated with the amount of eleypment. They concluded that the native ant faafna
the Florida Keys does not appear to be dramatidaflyenced by sprawl. However, they conceded ithat
development increases, the number of non native raaly increase and many of these will decrease the
native ant diversity. Based on the study it carcdwecluded that sprawl is a precursor to the intctida

of invasive species in an ecosystem. This will ¢éwvelty lead to the decline and loss of native sp&ci
The work of Riley et. al., (2005) in Southern Cadifia Streams, contradicts the findings of Foryd an
Allen (2005), by showing that urbanization was #igantly correlated with alteration of stream habi
and the introduction of invasive species. Rileyaé{2005) also researched on the ‘effects of nidadion

on the distribution and abundance of amphibians iaadsive species in southern California streams’.
They determined the distribution and abundance aivea amphibians and exotic predators and
characterized stream habitat and invertebrate caniti@si in 35 streams in an urbanized landscapéinort
of Los Angeles. Watershed development was measasdte percentage of area within each watershed
occupied by urban land uses. Streams in more desedlovatersheds had more exotic crayfish
(Procambarus clark)i and fish and had fewer native species such aifo@a& newts Taricha torosa

and California tree frogHyla cadavering whose effects seemed particularly evident aboyeeBcent
development. They thus, concluded that urbanizdimmsignificantly altered stream habitat in thgiae
which may enhance invasion by exotic species amatiely affect diversity and abundance of native
amphibians.

In another study on the European tree frbtyl§ arboregd in an agricultural landscape in Western
Switzerland, (Pellet, et. al. 2004) used a robuostcentric approach based on permutation to evathate
impact of urbanization (sprawl) on the presencthefendangered tree frog in wetlands. The frequehcy

1 traffic and 14 land use indices at 20 circularges (from 100m up to 2 km radii) around 76 ponds
identified in western Switzerland were analyzedeiTfindings differ significantly from those of (Fgs

and Allen 2005) by indicating that urban areas @vadl surfaces had a strong adverse effect onroge f
presence even at relatively great distances (100m)-1This implies that sprawl and traffic must be
considered when pond creation is an option in amas®en management plans as is the case for the
European tree frog in Switzerland. Markovchick- iNils, Regan, Deutschman, Martin, Noreke and Hunt
(2008) looked at ‘relationships between human distnce and wildlife land- use in urban habitat
fragments’ by tracking data (animal tracts and debed sites) on 10 animal species and informadion
human activity and environmental factors associatgth anthropogenic disturbance in 12 habitat
fragments across San Diego County, California. Téxamined the relationship among habitat fragment
characteristics, human activities and wildlife prese. No significant correlations of species presemd
abundance with per cent plant cover for all speorewith different land use intensities for all spgs
except the oppssunidelphis virginiang, which preferred areas with intensive developnvesd found.
Their result indicates that maintenance of halfitagments in the form of farmlands is conservation
benefit to some animal species despite human gctivid disturbance as long as the fragments age.lar
Waltert, Mardiastuti and Muhlenberg (2004) findindifer significantly from those of Markovchick-
Nicholls,et. al. (2008) by showing that specieshmess decreased from natural forest and young
secondary to agro forestry systems and annualreslt\ithough species richness was similar between
natural and young secondary forest, the numbemdemic birds’ species was significantly lower in
second growth forest. Specifically, species contosigradually changed as the habitat changed from
natural to secondary forest to agroforestry systangsannual cultures despite the proximity of #wenfs

to near primary forest, the agro forestry suppodel¢f a few small frugivorous-nectarivorous species

For Bell and Irwin (2002) sprawl is more a time dagent process that results in particular sprawling
spatial distribution that is visible at varying s§phscale. Human settlement is usually biased tdwa
resource rich areas resulting in clustered spdistiibutions. Agreeing with (Bell and Irwin 2002),
Theobald (2003) pointed out that settlement patteen highly clustered around important resources.
Hence as settlement expands with time the germral bf human activity at broader scales increasels
human influence grows throughout the landscape digcing more biologically rich habitat and
fragmenting landscapes thereby increasing conflittts biodiversity.

The sprawl process according to Brown and Laba®@&P leads to higher levels of human activity at
broader spatial scales hence higher levels of impacbiodiversity. Brown and Laband (2006) also
asserted that it is the degree of activity and vaotation in spatial distribution of activities thbest
explains the variation in the proportion of endaimge of native species. Hence the degree to which
settlements cluster or diffuse human distributiomat related to the percentage of endangeredespiri

an area when human activity levels remain constantesponse to (Brown and Laband 2006), Baldwin,
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Ray, Trombulak and Woolmer (2007) agreed that hidgéneels of activity inside any unit will lead to a
greater conflict with biodiversity but disagree lwtheir conclusion that the patterns and procespiawl

is not a leading cause of species imperilment.

M ethodology

The types of data acquired for the study includgadn the spatial extent of farm lands within gpra
(FLWS) and farmlands outside sprawl (FLOS) areasnfsizes (FS) of farm lands, distance between
patchesm that is density (FD) of FLWS and FLOS prakimity of farm lands to built- up areas. The
total number and types of cultivated crops and tpecies on FLWS and FLOS were collected.
Inventories of pollinators’ diversity (butterfly dnbumblebees) and birds were also collected for the
study. Field observation, measurement and courtinthe researcher was the main source of data for
birds, butterflies and bumblebees inventory, numdned patch sizes of agricultural land, proximity of
agricultural lands to built -up areas and the typé<rops cultivated. Data on the spatial extent of
agricultural land was extracted from Landsat ETMA&nd SPOT Image of Calabar 2012. These data
sets were sourced from National Centre for Remaasiig (NCRS) Jos, and the GIS Laboratory
Department of Geography and Regional Planning, &mity of Calabar, Calabar. Other sources of
information utilized for the study include journatext books, dissertation on relevant study assmsthe
internet which were sourced for literature and te&oal framework for the study.

A reconnaissance survey of the study area was takeer from %' -7th March, 2012 to determine
farmlands within and outside sprawl areas. The meatssance survey also created opportunities for
determining access points to the farms, line tranieeation, and obtaining permission from the farsn

to use their farms for the study. Samples wereect#tl from the identified farms from May"4August

14™ 2012 (which is the peak of the farming seasorgldFineasurement of farm sizes, farm density and
the distance of the farms to built- up areas witlid outside sprawl areas were done by the resarch
with two assistants with the aid of a metric tapleis is to determine if sprawl has an effect omfaize

and crop types which were related to the diversitlyirds, butterflies and bumblebees. The buttesfind
bumblebees were collected using baits made up mdirizaand table salt placed at sampled points (two
each of agricultural lands within sprawl and adtimal lands outside sprawl). Butterflies and buetldes
that were attracted to the baits were collectedgusiveep nets as well as those on reproductive pért
plants and placed in a killing jar containing catwwool and chloroform to immobilize them. They were
then collected with fine forceps into labeled sanpottles and conveyed to the laboratory for
identification. Identification of the butterfliesxd bumblebees was done using Boorman’s (1991) rmdetho
and confirmed with paratypes identified in Britisluseum and kept in the department of Zoology and
Environmental Biology laboratory, University of @alr. Photographs of the butterflies and bumblebees
were taken immediately after collection and duridgntification with anti-blur technology super diga
shot Sony cyber- shot digital camera with 1ISO 3t fspeed, 3xs zoom and face detection ability.
Number of butterflies and bumblebees collectedres@nted as mean values of two and four sampled
areas. For the bird census, all nestling and fagagirds within 100m of each sample point during a
minutes time frame were counted. The birds werepgaanby sighting; Care was taken to observe the
appearance, habit, number of occurrence and varaidsof each bird. Photographs were also taken
where possible in all sampled areas. ldentificatieas made using Svensson and Grant, (1999) and
Perlos, (2002) methods. Flying birds were not idelliin the survey as they could not be said tothese
agricultural land (unless birds that feed duririghi). Tree species were identified, counted amdnded
once on each sampled farm at the sampled poitizedtifor the birds, butterflies and bumblebeessosn

All sampled sites were visited once a day for thee@secutive days from 6.30am-9.30am for the
pollinator census. The mean of all observations wsed in the data analysis. The SPSS (Statistical
Package for the Social Sciences) version 10.0 wed for all statistical analysis.

Analysis: The Watt Market was adopted as the Central Basifgstrict (CBD) and Mile 8 was assumed
to be the limit of the urban area. Thereafter, ldldmetere buffer zone in an Arc GIS environmentswa
created from mile 8 to delimit the peripheries loé turban area. The delineation of sprawl adopted th
format of Atu, Offiong, Eni, Eja and Esien (201Ejve areas out of the 8 identified areas that have
witnessed significant sprawl development in the pdasade were purposively chosen for the studys;Thu
the sampled locations included Anantigha in Cal&@mmarth Local Government Area, Edim Otop/Satellite
town, Parliamentary Extension, Ekorinim and Esukaruin Calabar, Municipality. The study areas were
further classified into Farmland Within Sprawl (FIS)Vand Farmlands Outside Sprawl (FLOS) giving a
total of 10 sampled sites. Two farms were thencsetefrom each of the sites as the sampled uhits, &
total of 20 farms were sampled for the study. Thatipie correlation analysis was utilized in tesgtithe
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hypothesis. Birds in agricultural lands that havieeguency of 1 were classified as very rare, bpdcies
with a total frequency of two were classified arand those with frequencies of 3-10 were cleeskis
common and frequencies of 11 and above were diedsf abundant. The total number of bird species
and the average of all observation for butterfa@sl bumblebees with the total number of tree specie
were used for the statistical analyses. The relalipps were tested for the total number of birdcigse
and the total number of butterfly and the total bemof bumblebee’s species in relation to the ayera
size and the farm patches. The relationship betviemen size, tree diversity and diversity of aviauifia
(birds) on agricultural lands was tested with npléticorrelation analysis. The formulas for the ipilgt
correlation analysis adopted from (Udofia, 200@) mresented as follows

n. Yx1y—¥x1.y

TyX1=

Jn 1" =(Ex1)2 1. Ty2-(2y)?
ryx,= nyXxX2y-yX2.y

=
Jn Lz = (Ex2)2 /1 Ty2-(2y)?

ryx X, = N YX1X2—YX1.5%2

Jn 21~ (Zx2)2 .Jn Tz~ (2y)?

2 \/7”2 Yx1+ 172 Xa- 2 xy,- TYX2 7y X1X2
T X1X2= 1-12 x1%,
Where:

n = number of sampled farms
y= bird species on sampled farmlands
x,= farm size
x, = number of tree species (diversity)
r = correlation coefficient
Findings
A total of 20species of butterflies in five famgief over 280 butterflies were identified duringrmgding (Table
1). Pieridae family had the highest occurrence ®{4&2.85 per cent), Lycaeidae 18 (27.7 per cemtuwence
and the least occurrence was recorded in the 8agrand Acraidae 3 (4.29 per cent). The highestiespe
occurrence was the Zizeeria kynssna species witli4 per cent) followed by Mylothris sp with 29.p6r cent,
Acraea eponina 11.43 perc ent. Generally, FLOS rhace butterfly diversity with 42 (62.69 per centpan
FLWS with 25 (37.31 per cent). This finding impligmit species of butterflies in agricultural lards declining
while others, such as those in the Satyridae faardyin danger of becoming extinct unless drastitservation
measures are adopted. The mean number of butspdigies identified per sampled area is illustraietable 2.
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Table 1. Mean number of butterfly speciesidentified in agricultural lands

N Family Genus/Species Mean number %
collected abundance
1 Pieridae Leptosia medusa 5.0 7.14
Catopsilia florella 3.0 4.29
Mylothris rhodope 11.0 15.7
Mylothris chloris 10.0 14.29
Colotis evippe 1.0 1.43
30.0 42.85
2 Nymhalidae Acraea eponina
g Précis oe?wone 8.0 11.43
Hypolimnas 2.0 2.86
E 1.0 1.43
missippus 10 143
Hypolimnas sp ' '
Euriphene tadema 1.0 1.43
Eunica amulia 2.0 2.86
) : 1.0 1.43
Byblia achellia
16.0 22.87
3 Lycaenida
e Thermoniphas 4.0 5.7
micylus 12.0 17.14
Zezeeria knyssna 1.0 143
Spindasis sp 1.0 1.43
4 Spindasis 18.0 25.7
Satyridae mozambica 1.0 1.43
1.0 1.43
5 Ypthima doleta 1.0 1.43
Acraeidae Bicycles asoctus 3.0 4.29
Ypthima sp 6.0 8.58
Bematistes vestalis 70.0 100.0

GRAND TOTAL
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Table 2: Mean distribution of butterfly species per sampled area

Family Species Edim Otop Anantigha Esuk Utan ripkim Parliamentary
FLOS| FLWS| FLOS| FLWY FLO$ FLW$ FLOS FLWS FLOS FL
WS

Pieradae Leptosia medusa 5 0 0 0 0 0 0 0 0 0
Catopsilia florella 1 0 0 0 0 0 0 1 1 0
Mylothris rhodope 0 2 0 2 2 2 0 1 1 0
Mylothris chloris 0 0 0 0 3 4 0 3 0 0
Colotis evippe 0 0 0 1 0 0 0 0 0 0

Nymhalidae| Acraea eponina 5 0 3 0 0 0 0 0 0 0
Précis oenone 1 0 0 0 0 0 1 0 0 0
Hypolimnas 1 0 0 0 0 0 0 0 0 0
missippus 1 0 0 0 0 0 0 0 0 0
Hypolimnas sp 0 0 0 0 0 0 0 1 0 0
Euriphene tadema | 0 0 1 0 0 0 0 1 0 0
Eunica amulia 0 0 0 1 0 0 0 0 0 0

Lycaenidae | Byblia achellia 0 0
Thermoniphas 0 0 1 0 0 0 0 0 0 0
micylus 0 0 5 0 0 1 0 0 1 0
Zezeeria knyssna 0 0 0 0 0 0 1 4 0 0
Zezeeria amulia 0 0 0 0 1 0 0 0 0 0
Spindasis sp 0 0 0 0 1 0 0 0

Satyridae | Spindasis mozambica 1 0 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0 0

Ypthima doleta 0 0 1 0 0 0 0 0 0 0
Bicycles asotus

Acraeidae | Ypthima sp 0 0 2 0 0 0 1 0 0 0
Bematistes vestalis

Only two species of bumblebees were identifiedamged farms. FLOS had one species (specificallFlodS

3 and FLOS 4) Table 1. FLWS had two Bombus spddiestified on FLWS 1 and FLWS 2. Both FLOS and
FLWS had 10 per cent occurrence of bumblebees.tWhespecies of BOmbus identified during sampling ar
illustrated in Plate 1. Bumblebees exists primgrirh the Northern hemisphere, few lowland speciés o
bumblebees exist (specifically in New Zealanad &asimania). Therefore, the occurrence of Bombusispen
these farmlands implies that specific plant(s)attthe bumblebees to the farms. A common chaistiteof the
farms with Bombus species is the abundance of Raawpomitoria (illustrated in Plates 2a and 2bhus,
Ranvolfia vomitoria is considered in this reseaashan attractant to Bombus species. A bumblebedlikterfly

is a pollinator of the bee genus Bombus, in thedapifamily. There are over 250 known species abhdpmcies

in 15 subgenera, existing primarily in the Northétemisphere although there are more common in New
Zealand and Tasmania with few exception (thereadeav tropical lowland species). Bumblebees am& iitthe
production of certain crops, because they do piirplant species that other pollinators cannousing a
technique called buzz pollination. For instance biginees are often placed in greenhouse tomato gtiodu
because the frequency of buzzing a bumblebee nedfexdively releases tomato pollen
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Plate 2a: Ranvolfine volmitorie plant (Indian snake tree)
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Plate 2b: Ranvolfine volmitorie plant (Indian snake tree)

Two bird species identified and classified as veage are Streptoppelia decipiens and Streptopelia
selegalensis Plate 3. Bostrycgia hagedash andt&gmgtetta had a frequency of two and were claskifi
as rare. Other species such as Bueto bueto anduRlsaperciliosus were more common and abundant as

shown by their frequency of occurrence in Table 3.

Plate 3: Streptopelia decipiens (African mour ning dove)
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Table 3: List of bird Speciesidentified during sampling
Scientific name Common Name Fregye Classification
FLWS FLOS Total
Egretta garzetta Little egretta 1 1 2 Rare
Bostrycgia Hadada 1 1 2 Rare
hagedash Black kite 6 9 15 Abundant
Milvis  migrans Hooded vulture 2 3 5 Common
migrans Common 5 5 10 Common
Necrosyrtes buzzard 1 1 1 Rare
monachus Helmeted 4 8 12 Common
Bueto bueto guinea fowl 0 1 1 Very rare
Numida Little button 0 1 1 Very rare
meleagris quail 10 10 20 Abundant
Tunix sylvatica African 9 10 19 Abundant
Streptopelia mourning dove
decipiens Laughing dove 8 10 18 Abundant
Streptopelia Lesser  stripe 7 8 15 Abundant
selegalensis swallow
Hirundo Village (Black
cucullata headed) weaver
Ploceus Compact
cucullatus weaver
Parasitic
Ploceus weaver
superciliosus
Anomalospiza
imberbis

The multiple correlation analysis was utilized @3and 0.01 significant level to test hypothesis.thhe
dependent variable is the bird species, while faipe and tree species are the independent variables
(Table 4.14). The mean scores for patch size sjpeeies and bird species in peripheral agricultarads

in Calabar were 1827.38, 2.25 and 3.35 (Table 4r&5pectively. Result of the multiple correlation
analysis indicate that the relationship betweelpatze and bird species is positive at r = 0.Z8#le
4.16). Tree diversity has a positive relationshiphvibird diversity on farmlands with r= 0.342. Tkes
relationships are positive but not significant. ¥da other hand the relationship between patchasidethe
diversity of trees on farm lands was very significat the 0.01 significant level at r= 0.844 (Tabl&6).
Result of the multiple correlation analysis inde#tat the relationship between farm size and $peties

is positive at r = 0.283 (Table 4.16). Tree divisrsias a positive relationship with bird diversin
farmlands with r= 0.342. These relationships areitp@ but not significant. On the other hand the
relationship between farm size and the diversityreés on farm lands was very significant at tHL0.
significant level at r= 0.844 (Table 4.16). The tidrution of the two independent variables (faresi;
and tree diversity,) to the variance of birds was also examined bylyapyp the multiple correlation

formula of:

\/rz YX1+ T2 Xp_ 5 0y, TYX2 r X1X2

2 -
T X1X2= 1-12 x1x;

The result of the analysis indicates that thatjoontribution of the two independent variables
to the variance of bird species in agriculturaldiss positive with multiple correlation coefficievalue of r =
0.50. This r value is significant, implying thaketlk is a significant relationship between farm siee diversity
and the diversity of avian fauna in agriculturadda.

The coefficient of multiple determination r= 0.RBplies that only about 25 per cent of the variatad

birds on farmlands is as a result of the sizefhieffarms and the number and species of crops atdtyv
The explained variation when 25 per cent is takemf100 per cent may be attributed to other factors
such as proximity of farms to natural forest, distaof farms to built -up areas, abundance of Hiite

and other insects that the birds feed on and tharityastage of the cultivated crops.
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Table 4: Results of multiple correlation of farm patch size, tree diversity and the diversity
of birdsin agricultural land
Farm size TS BS
FS Correlation 1 .844x* .283
Sig. (2-tailed) .000 227
N 20 20 20
TS Correlation .844** 1 .342
Sig. (2-tailed) .000 .140
N 20 20 20
BS Correlation .282 .342 1
Sig. (2-tailed) .227 .140
N 20 20 20

The multiple correlation analysis was also usedexamine the relationship amongst farm size, farm
density and selected species in peripheral agui@iliands such as birds, butterflies and bumblebee
Result of the analysis shows that significant fetethip exist among the variables. The relationship
between farmsize and farm density was significan0.81 level Table 5. A positive and significant
relationship also exist between farm size and Hittepecies at r=0.553. The relationship betwesmf

size and bird species was positive but not sigmificat r=0.283. Generally, there was a positive

relationship amongst all inventoried variables. nk@rwith high butterfly diversity had high crop and
Bombudiversity.

TABLE 5: Results of multiple correlation of patch size and patch density with birds, butterflies and
bumblebees speciesin agricultural lands.

Farm Farm BS BFS BBS
size density
patch size Correlation 1 .704%** .283 .551* -.174
Sig. (2-tailed) .001 227 .012 463
N 20 20 20 20 20
patch density Correlation .704** 1 .005 .353 -.239
Sig. (2-tailed) .001 .982 127 .306
N 20 20 20 20 20
BS Correlation .283 .005 1 441 .549*
Sig. (2-tailed) 227 .982 .051 .012
N 20 20 20 20 20
BFS Correlation .551* .353 441 1 124
Sig. (2-tailed) .012 127 .051 .603
N 20 20 20 20 20
BBS Correlation =174 -.239 .549* 124
Sig. (2-tailed) 463 .306 .012 .603 1
N 20 20 20 20 20

*, Correlation is significant at the 0.05 levelt@ied)
**_Correlation is significant at the 0.01 level(&iled)
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Conclusion

The research demonstrates that sprawl has impawgdtively on biodiversity (birds and butterflieis)

agricultural lands and some species of butterfighsas those in the Satyridae family are alreadganger of
becoming locally extinct, while Streptopelia deeipi(African mourning dove) is on the verge of eatiion in

the locality. Atu, et. al (2012) in their study dthe effects of urban sprawl on biodiversity in ip&eral

agricultural lands in Calabar, Nigeria” argued tha expansion of sprawl into peripheral agricatdands
reduce the spatial extent of farmlands and fragrtieh leading to reduce farm sizes and adaptatmnsban
expansion leads to new forms of farm practicesawss crop types and farm management practicegeldre,

the declining status of biodiversity on peripheagticultural lands is attributed to changes in pdmp types
and farm management as a result of farmland losgalsprawl. This is because fauna species on dadrthave
adapted to prior regimes of farm practices, theszfohanges in these prior farming systems asudt fssprawl
development impact negatively on biodiversity afidated by this research.

We therefore, suggest the adoption of eco- friefaigning systems such as planting of specific sggeof plants
that attracts birds, butterflies and bumblebeas anvolfia volmitoria) on agricultural lands.

References

Atu, J. E., Offiong, R. A., Eni, Devalsam, |., ER@, |. and Esien O. E. (2012) the effects of urbarawl
on peripheral agricultural lands in Calabar, Nigerinternational Review of Social
Sciences and Humanities vol 2, No. 2, pp68-76

Baldwin, R. F., J. C. Ray, S. C. Trombulak and Gadlkher (2007):  “Relationship between spatial
distribution of urban sprawl and species imperiltiieResponse to Brown and Laband.
Conservation Biology 21 (2): 546-548.

Beck, R., Kolankiewicz, L. and Camarota S. A. (2003utsmarting Smart growth, population growth,
immigration and the problems of sprawl. Centerlfamigration Studies. Available at:
http://www.cis.org/article/2003/sprawl.html

Beecher, N. A., Johnson, R. J., Johnson, J. R.Bra@édse, R. M. and Young, L. J. (2002): “Agroeggio
of birds in organic and non- organic farmlan€onservation Biology 16 (6): 1620-
1631.

Belfrage, K., Bjorklund, J. and Salomonsson, L.&00The effects of farm and organic farming on the
diversity of birds, pollinators and plants in aeslish landscapeAMBIO,_34, (8): 582-
588.

Bell, K. P. and Irwin, E. G. (2002): “Spatial exqpti micro-level modeling of land use change atril&l-
urban interface”Agricultural Economics 27: 217-232.

Berry, B. J. L. (1990): Urbanization. In B. L. Tem W. C. Clark, R. W.Dates, J. F. Richards, J. T.
Mathews and B. Myers, (eds) The earth as transfdrbnye human action: global and
regional changes in the biosphere over the past B&rs, 103-119. Cambridge,
Cambridge University Press.

Bibby, C. J., D. Burgess and D. A. Hill (1992):r@iCensus Technique. London, Academic Press.

Boorman, J. (1991): West African butterflies andtimoWwest African Nature Handbook. Longman
Group.UK. 79p.

Brown, L. (1985):_State of the world 1985. A Worlde Institute Report on Progress towards a
sustainable society. New York, WW. Norton and Co.

Brown, R. M. and D. N. Laband (2006): “Species Inipgent and Spatial Patterns of Development in the
United States”"Conservation Biology 20: 239- 244.

Bureau of the Census (200@ensus 2000. Washington D. C.: Bureau of the Census. Condiasthe
New Urbanism. (1990). Charter of the new Urbaniéxailable atwww.cnu.org

Collinge, S. K. and R. T. T. Forman (1998): “A ceptual model of land conversion Processes:
prediction and evidence from a field experimenthw@rassland insectsQikos 82: 66-

84.

CR-SEEDS (Cross River State Economic Empowerment and Devetop@trateqy 2005-2007).

Cross River State Economic Blueprint 2007-2008eSfdanning Commission, Calabar,

Daniels T. (1999). When City and Country Collide:aivaging Growth in the Metropolitafringe,
Washington D. C. Island Press.

Doak, D. F. and L.S. Mills, (1994): “A Useful rdler theory in conservationEcology 75 (3): 615- 626.

Federal Republic of Nigeria Official Gazette No. 24 v M ay 2007.

230



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) JLET]
Vol. 3, No.7, 2013 IISTE

Fiedler, P. L. and S. K. Jain, (1992): and Halln§&rvation biology: the theory and practice of natu
conservation, preservation and management, New, Yaitkpman

Forys, E. A. and Allen, C. R. (2005): “The ImpaétSprawl on Biodiversity: the Ant Fauna of the Lawe
Florida Keys”.Ecology and Society,10(1):25.

Government of Cross River State- Nigeria: The Economic Blue Print 2007-2011 (EMT).

Hanski, I. T., Pakkala, M. K. and G. Lei (1995): telgopulation persistence of an endangered butterfly
a fragmented landscap@ikos 72: 21-28.

Imhoff, M. L. (2000): “The use of Multi Source aishtellite and Geospatial Data to Study the Effetts
Urbanization on Primary Productivity In the UnitSthtes” Transactions in Geoscience
and Remote Sensing 38: 2549-2556

Johnson, E. A. and M. W. Klemens. eds (2005): MatorFragments: the Legacy of Sprawl. Columbia:
Columbia University Press.

Kolankiewicz, L. and Beck, R. (2000): Sprawl in {f@inia. A report on quantifying the role of thett's
population boom.
www.mnforsustain.org/calif_sprawl_quantifying_clifda_kow beck parts%201...Acce
ssedon 6/19/2007.

Lop’ez, T. D., A. Mitchell and J. R. Thomlinson @0): “Urban Expansion and the Loss of Prime
Agricultural Lands in Puerto RicoAmbio: a Journal of the Human environment 30,
(1),49-54.

Luoto, M., Seppo, R., Jyrki, A. and Juha, P. (20@®)ss of Plant Species and Habitat Connectivity in
Grasslands Associated with Agricultural Changeimand. AMBIO 32(7) 447-452.

Ministry of Lands and Housindzeport of the Committee on Inventorization of Existing Gover nment
L ands. Executive Summary Report 2008.

Ministry of Works (2008)Program of Activities Presented to Cross River State Executive Council.
11" mar ch 2008.

Mumford, L. (1956):_The Natural History of Urbanizm. In Johnson. E. A. and Klemen M. W. eds.
(2005): _Nature in Fragments, the Legacy of Spr@alumbia, Columbia University
Press.

Myers, N., Mittermeier, R., Mittermeier, C., Fonae&. and Kent, J. (2000): “Biodiversity Hotspats f
Conservation Priorities’Nature, 403, pp 853 —858.

Pellet, J., Antoine, G. and Perrin, N. (2004): “Ar€entric Analysis of the Impact of Urbanizationtbe
Threatened European Tree Frog in an Agriculturaldsaape” Conservation Biology,

18 (6), 1599-1606.

Riley, S. P. D., Gary, T. B, Lee, K., Thomas, Veni, F. S. E., Rosi, G.D., Jacob, L. K., RoberEisher
and Sauvajot, R.M.,(2005): “Effects of Urbanizatiom the Distribution and Abundance
of Amphibians and Invasive Species in Southern f@alla Streams”.Conservation
Biology 19 (6) 1894-1907.

Riley, S. P. D., Sauvajot, R. M., Fuller, T. K., KpE. C., Kamradt, D.A., Bromley, C. and Wayne R.
(2003): “Effects of Urbanization and Habitat Fragmation on Bobcats and Coyotes in
Southern California”Conser vation Biology, 17(2), 566-576.

Yohannes G. H., (2002). Growth Equilibrium ModeliohUrban Sprawl on Agricultural Lands in West
Virginia. M.sc. Thesis submitted to the collegeAajriculture, Forestry and Consumer
Sciences at West Virginia University.

Yoveva, A., B. Gocheva, G. Voykov, B. Borrisov afidSpassov (2000a¥ofia: Urban Agriculturein
an _Economy in Transition. In Ambo, M. Environmental Change and Urban
Agriculture: Implication For food Security in CalbMetropolis, South Eastern Nigeria.
Ph.D. Proposal Presented to the Department of @pbgrand Regional Planning,
University of Calabar, Calabar. January, 2008.

231



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

CALL FOR PAPERS

The IISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. There’s no deadline for
submission. Prospective authors of IISTE journals can find the submission
instruction on the following page: http://www.iiste.org/Journals/

The IISTE editorial team promises to the review and publish all the qualified
submissions in a fast manner. All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than
those inseparable from gaining access to the internet itself. Printed version of the
journals is also available upon request of readers and authors.

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

rosef [Ree @

INFORMATION SERVICES

@ ULRICHSWERB JournaITOCs @ PKP l PUBLIC KNOWLEDGE PROJECT

GLOBAL SERIALS DIRECTORY

NS £z .8 Elektronische
!BA S E 0@ Zeitschriftenbibliothek

d Acade
open

The world’s libraries. — UniverseDigitalLibrary —
Connected. worldcat -




