


AQUATIC FERNS OF THE FEDERAL CAPITAL TERRITORY ABUJA AND THE PHYSICOCHEMICAL PROPERTIES OF THEIR NATURAL WATER BODIES
 

ABSTRACT
[bookmark: _GoBack] The present study explores the potential effect s of water physic chemical parameter rivers on occurrence and distribution of aquatic ferns in the Federal Capital Ierritory Abuja. Aquatic ferns distribution is usually  explained by climate, but the relative importance  of local environmental predictors of aquatic ferns habitat specificity is not fully understood. Moreover, in the freshwater realm, intrinsic differences existing between different categories of water bodies can lead to significant differences in species–environment relationships. Here, we tested the relative importance of   local environmental predictors in explaining aquatic ferns species distributions in   three rivers .  Each of the three rivers has only one fern species. Water samples were taken at two  different locations along the course of each river. Comparative analysis of twelve physicochemical parameters of water quality shows significant differences(P<0.05) These results  probably may be due to  variability and range of water local physico-chemical parameters, in  the streams. Although,the  local environmental  predictors are usually regarded as less important compared to the climatic factors, they may  be crucial to the occurrence and distribution of aquatic ferns in waterbodies. Based on the present study,Ceraptoteris  cornuta,Marsilea minuta and Bolbitis hedioli tend to be specific in terms of the local environmental condition(P<0.05).Further works on the aquatic ferns  physicochemical specificity potentials  will be of immense help to  fernery
 Keywords: Aquatic ferns ;Federal  Capital  Territory Physicochemical properties; Aquatic ferns; 






	INTRODUCTION
Over years, patterns and factors affecting   species distributions have been a great concern to the ecologists and the biogeographers  (Cox, et,al. 2016; Humboldt and Bonpland, 1805). This is because the study of geographical distributions enables researchers to estimate the ecological needs   or limitations of species in an ecosystem .Species and their habitat locations are made easy by the biogeographical information (Brown et,al. 1996). Hence,  study of factors associated with distributions is very pertinent to better understanding of the ecological and evolutionary development  various groups of species and can provide the indispensable information that is crucial for conservation   plan and management. Understanding of  local environmental predictors of an ecosystem plant diversity such as physico-chemical parameters of water or soil is very paramount for vegetation analysts to be able to give a concise and precise ecological of any species (Chappuis, et,al 2014; Dubuis et al., 2013). Soil physicochemical and water chemistry are very important for a scientific insight into both aquatic and terrestrial plants’ distribution. Though, the aquatic macrophytes may be obligate wetland species, abiotic factors  such as  water velocity, depth, or physico-chemical properties may have  profound effects on their growth and distribution in or around water bodies (Anten and Sterck, 2012; Bornette and Puijalon, 2011). There is paucity of information on the   significance of physicochemical parameters of water on the distribution of the aquatic  pteridophytes .The question of habitat specificity in terms of occurrence and distribution can be  properly answered by ecologists or plant scientists through adequate information on the  factors that drive freshwater ferns  distributions at various scales and in different water bodies. Such knowledge will also improve our general understanding of other plants  group  species and their habitat preferences. .   There are few or no existing studies investigating the influence of   water physio chemical parameters  on the occurrence and distribution of aquatic ferns  species growing in streams. Although the differences in the frequency and intensity of disturbances between and within streams can result in the presence or absent of different  water ferns ,but considering the water chemistry why would there be a particular fern in a stream and not the other one? Do the aquatic ferns respond to the qualitative and quantitative variations in physiochemical parameter of streams differently?  Identification   and evaluation of the different aquatic ferns , and their responses to their local habitat physiochemical variables that may limit their growth and distribution can be  a proof or an evidence on what makes an aquatic fern to be present in one stream and absent in the other. 

 
.

 Materials and Methods 
 
The Federal Capital Territory of  Nigeria has a total land mass of about 8000sq. km: and it is geographically located at the centre of the country. The FCT experiences three climatic conditions annually. These include a warm, humid rainy season, a hot dry season and a brief harmatattan period between the two seasons. The harmattan period is usually characterised with the North East Trade Wind, featuring dust haze, intensified coldness and dryness (AMAC, 2008). The rainy season starts usually from April and ends in October. The FCT average daytime temperatures can reach 28-30oC and at night time, it can  be around 22 – 23oC. During the dry season, the daytime temperatures can rise up as high as 40oC and night time temperatures can be as low as  12oC, leading to cold and chilly evenings. In the Federal Capital Territory of Nigeria, the chilliest nights can be followed by daytime temperatures that are well above 30oC. The high altitudes and undulating terrain of the FCT have control over  the weather of the territory. The FCT rainfall shows the effects of the territory’s location on the windward side of the Jos Plateau and the zone of rising air masses with the annual total rainfall between the range of 1100mm to 1600mm.
[image: ]
SAMPLE COLLECTION AND PRESERVATION
 Samples of river water were collected from three rivers  in the Federal Capital Territory Abuja. Each river was with a particular fern species:Ceraptoteris cornuta from the Mini Campus of University of Abuja in Gwagwalada Area Council,Bolbitis hediolitis from Zuma  ii Village in Bwari Area Council and Marsila minuta from Sabon gari  Settlement in Bwari  Area Council respectively. The rivers containing each of the ferns species are several kilometres away from each other. At every sampling point prior to each collection, the sampling container was thoroughly washed with the water sample before final collection. At each river, water samples were collected from the surface water at different points   using 100ml reagent bottles and one liter plastic bottles. Duplicate water samples collection was made from each site using two reagent bottles. Reagent bottles for dissolved oxygen (DO) determination from each site were all fixed for DO  using acidified manganese chloride. . All samples were properly labelled and kept in ice chest in cooler prior to transporting to the laboratory where further preservation in refrigerators continued before analysis.( APHA (1998), and Aiyesanmi (2006; 2008) 
RESULTS & DISCUSSION
 
. Physicochemical parameters analysis 
To estimate the physicochemical water quality, the samples were collected from the select. Temperature, pH and salinity were observed in situ using a mercury-in-glass thermometer, portable pH meter (Eutech, Japan) and refractometer (ATAGO, Japan), respectively. The dissolved oxygen (DO) was determined by using Winkler’s method (APHA 1998). Turbidity (NTU) and conductivity were measured using a TN-100 turbid meter by Eutech Instruments, Singapore, and conductivity meter, model 1601, respectively. Total dissolved solid was described using the method by Goel and Trivedy (1987)
TABLE 1.NEANS AND STANDAED DEVIATIONS PF THE PHYSICOCHEMICSL PATAMETERS 
	PARAMETERS
	BOLBITIS HEDEOLITIS
	CERAPTOTERIS CORNUTA
	MARSILEA MINUTA

	
	N
	Mean
	SD
	N
	Mean
	SD
	N
	Mean
	SD

	TEMP(o C)
	3
	29.667
	1.528
	3
	30,333
	0.577
	3
	30.333
	0.577

	pH
	3
	7.480
	0.370
	3
	6.900  
	0.210  
	3
	7.193
	0.395

	Conductivity (µS/cm)
	3
	180.00
	9.00
	3
	117.00
	3.51
	3
	166.00
	3.32

	Acidity (mg/l)
	3
	20.00
	1.00
	3
	20,00
	1.00
	3
	27.OO
	1.00

	Hardness (mg/l)
	3
	27.667
	1.522
	3
	32.00
	0.960
	3
	46.00
	1.85

	Chloride (mg/l)
	3
	8,800
	0.440
	3
	11.760
	0.350
	3
	13.720
	0.550

	BOD (mg/l)
	3
	4.800
	0.240
	3
	8.3333
	0.1607
	3
	4.000
	0.1600

	COD (mg/l)
	3
	8.787
	0.420
	3
	11.760
	0.350
	3
	13.720
	0.550

	Nitrate (mg/l)
	3
	0.025
	0.010
	3
	2.300
	0.0700
	3
	8.540
	0.270

	NitrIte (mg/l
	3
	ND
	ND
	3
	0.273
	0.055
	3
	0.450
	0.020

	Calcium (mg/l)
	3
	7.140
	0.360
	3
	10.020
	0.300
	3
	8.400
	0/340

	Magnesium (mg/l)
	3
	2.600
	0.1300
	3
	1.600
	0.0500
	3
	5.845
	0.220

	Pho(mg/l)sphate (mg/l)
	3
	0,3000
	0.000
	3
	0.0867
	0.0577
	3
	0.18667
	0.00577




[image: ]
Figure2: Comparative average mean values of the physicochemical       parameter  the aquatic media of the FCT water ferns.
 
KEYS
:FERNS:
BH=Boulbitis hedioliti, CERAC=Ceraptoteris cornuta and MM=Marsilea    
 minuta
  
  PARAMETERS: 
AC =Acidity,ch=Chiorides,NIT=Nitrite,NITR=Nitrate,PHO=Phosphate


[image: ]
Figure 3 A Dendogram Showing the habitat similarity tendency based on the physicochemical parameters of the of the aquatic media of the ferns:
 KEYS:
:FERNS:BH=Boulbitis hedioliti, CERAC=Ceraptoteris cornuta and      
            MM=Marsilea minuta.


Table 2: statistical analysis of the a comparative water physic-chemical parameters  of the rivers   growing Ceraptoteris cornuta, Bolbitis hediolitis and Marsilea minuta
	COMPOUND
 PARAMETER
	DF
	SS
	MS
	F-VALUE
	SIG

	TEMP . (o C)
	2
	0.8889
	0.4444
	0.44
	0.661

	pH
	2
	0.505
	0.252
	2.25
	0.187

	Conductivity (µS/cm)
	2
	6566.00
	3283.00
	94.39
	0.000

	Acidity (mg/l)
	2
	98.000
	49.000
	58.19
	0.000

	Hardness (mg/l)
	2
	551.10
	275.552
	124.14
	0.000

	Chloride (mg/l)
	2
	36.810
	18.404
	89.26
	0.000

	BOD (mg/l)
	2
	31.902
	15.95
	438.85
	0.000

	COD (mg/l)
	2
	37.020
	18.510
	93.31
	0.000

	Nitrate (mg/l)
	2
	68.465
	34.232
	1318.32
	0.000

	NitrIte (mg/l
	2
	0.0468
	0.0468
	27.27
	0.006

	Calcium (mg/l)
	2
	12.505
	6.253
	55.97
	O.000

	Magnesium (mg/l)
	2
	29.002
	14.501
	601.71
	0.000

	Phosphate (mg/l)
	2
	0.0342
	0.0171
	513.00
	0.000





Physicochemical parameters are considered as one of the most important factors that are capable of affecting the aquatic environment.  Temperature is an abiotic factor that can determine the occurrence and distribution of the biotic components of an aquatic ecosystem(SignhMathur.2005 ) of the controlling factors, whether the functions of the aquatic ecosystem, and it infuences the growth and distribution of fora and fauna (Dwivedi and Pandey 2002; Singh and Mathur 2005; Jalal and Sanalkumar 2012; Tank and Chippa 2013). The physico chemical parameters of the  water samples from the studied sites show significant variations with respect Conductivity,acidity,water hardness, chloride BOD,COD, nitrate,nitrite,calcium,magnesium andphospha among the aquatic  media supporting the ferns(Table).However ,temperature and ph show no significant differremces  with p-values  0.667 and 10.187 respectively Aquatic habitat physicochemical specificity potential has been reported for Ceraptoteris pteridoides (Yua-Huo et,al.201They reported that high pH and low dissolved oxygen led to the extinction of the populations of Ceraptoteris pteridoides in some studied water bodies. This report is an indication that aquatic ferns response to water physicochemical parameters might be species specific.The physicochemical parameters of the studied rivers differ significantly(P<0.05) and they have different ferns species associated with them The lowest f value 0.180 was recorded for pH and highest of 2.478 for TDS. Some submerged macrophytes,such  as Ceratophyllum demersum L., , Marsilea quadrifolia L., Sagittaria guayanensis Isoetes ripariaﬂoating  Potamogeton nodosus Poir., Nymphaea odo-rata Aiton., Nelumbo nucifera Gaertn., Myriophyllum spicatum L. and Hydrilla have been  reported to serve as  water quality key indicators() .They are usually found where there is a better water quality condition. The EC, TDS and turbidity negatively inﬂuenced the aquatic plants. It  is, therefore is a necessity for some adaptation measure to   be taken by potential   plant hobbyists  mimic constant water quality for healthy growth of the aquatic ferns as    It is  obtainable    in the      wild(Mac-kenzie,2000)The aquatic    ferns  can act as measurable indicators of the ecological conditions of surface waters;because the submerged species  are strongly dependent on water quality and   they can  be vulnerable to changes in the aquatic environment (Bako, et.al,1991) The  aquatic ferns are suitable of being used  as eutrophication indicators because their occurrence and   distribution are sensitive to changes in the  local environmental conditions.  Although they have not been subjected to conservative measurement, the alarming rate of the developmental processes in the societal industrial, urban and agricultural activities might lead to the significant alteration and destruction of there habitats,(the  water bodies)  . The water   bodies with their intricate  flora ecological components if   left unperturbed  are capable   supplying  rich  resources and productive nourishment resources for many other organisms  in the food web (Williams 1990; Secmen 1996).The aquatic ferns also have great impact on the prevalent environmental    condition of their microhabitat The quality of a given water body is partly a  function            of its  riparian  vegetation.   Thus, aquatic ferns are   bio-indicators of pollution ( Shukla 1991). The present study investigated the status of the physiochemical parameters of the Federal Capital Territory wild aquatic ferns to serve a  baseline for plant  hobbyists, conservators  and policy makers to know how m the ferns  can  be managed effectively  for  the  well being of  mankind. 

The dendogram shows some degree of relative affinities based on the habitats physicochemical parameters(Figure 2).Ceraptopteris cornuta is very close to Marsilia minuta in terms of habitat physicochemical parameters requirements compared to  Bolbitis hediolitis.This  work can  useful in a fernery aquarium.

CONCLUSION
The present research work showed the aquatic   ferns of the   Federal    Capital Territory, as a plants that are in need of conservative attention. Although the    ferns  are of  great  ecological potential  to  benefit  numerous  floras and  fauna of  the ecosystem Their habitat faces threats from various sources,in the society. Uncaptioned domestic waste discharge   and other   anthropological activities are posing a threat   to  the   existence   of the  ferns Localization   of    industries  and  other effluent producing sites around the catchment areas of   the  water  bodies will always result in the dumping of harmful effluents into the wate  bodies. In  the sam vein, the use    of  soil and      air pollutants , such as pesticides and fertilizers, have led to nutrient imbalances in the water   bodies as run-offs into the    water bodies.  Contaminations of water bodies  increases in the concentration of parameters such as BOD (S8—9 mg/L, S9—10.27 mg/L) and TDSs (S6—610 mg/L, S8—622 mg/L, and S9—636.6 mg/L). The sites producing these       contaminants should not   be close  to the catchment areas  of the  water bodies. This calls for thorough   on the   part  of  the policy  makers. .  Thus, proper monitoring of different water bodies physicochemical parameters of freshwater environments should be carried out to update   important  data on the water bodies so that a healthy freshwater ecosystem can be  managed   and maintained. By doing   these,  envinronmental factors and their seasonal variations that   are indicators of freshwater pollution can  be brought under  control.  Seasonal water bodies assessment  of physicochemical factors of the freshwater bodies  keeps the policymakers abreast of the status of the waterbodies quality. Constant and    periodical monitoring is needed    because water quality is influenced by many parameters; which varies as these physical, chemical, and biological parameter changes. The waterbodies can also be threatened by the presence of introduced invasive alien or an exotic species or even indigenous weeds. Ecornia crassipens phaerum suaveolens, Parthenium hysterophorus, Pontederia crassipes and Eupatorium adenophorum, are examples  of plant species that  are capable of posing a great risk to the waterbodies natural flora composition. Also, unethical fishing practices  should    be    discouraged  in all waterbodies.  Although fish is the  taget; but the latent chemical effect of   the post-harvesting period ls   having an  adverse.effect   on floral component   of an           aquatic  The submerged ferm species are strongly dependent on water quality and  they are usually prone  to changes in the aquatic environment ( Dawson etal. 1999).  An increase in water turbidity,usually affect  light  tansmission   and czn leads to changes in community structure and reduction in vegetation diversity.In order to ensure the long-term viability of the waterbodies and its associated flora populations,  good water quality  maintenance is crucial   through effective management strategies. . To address the multiple risks that the water bodies  faces, there is need for  a joint effort at all levels to manage and maintain the water bodies. There is a need for awareness creation on the  importance  of the   water  bodies and  the conservation of these habitats, which are invaluable for the sustenance of the ecosystemd .The society must be    avail of adequate    information about   the   danger of     abusing the     natural resources that playing   pivotal roles  that are salient to our  existence   as mankind. Sustainable management practice IS     crucial to  ecological balance if we want to  wage  a   successful war against  inimical practice  that is  leading  to  the brink of floral  extinction
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Figure 1. Map of federal capital territory showing the six area councils (AGIS., 2004)





image2.emf
PARAM

M

M

C

E

R

A

 

C

B

H

T

E

M

P

P

H

O

P

H

N

I

T

R

N

I

T

M

A

G

H

S

C

O

D

C

O

C

H

C

A

L

B

O

D

A

C

T

E

M

P

P

H

O

P

H

N

I

T

R

N

I

T

M

A

G

H

S

C

O

D

C

O

C

H

C

A

L

B

O

D

A

C

T

E

M

P

P

H

O

P

H

N

I

T

R

N

I

T

M

A

G

H

S

C

O

D

C

O

C

H

C

A

L

B

O

D

A

C

200

150

100

50

0

P

A

R

A

M

E

T

E

R

 

A

V

E

R

A

G

E

 

M

E

A

N

 

V

A

L

U

E


image3.emf
MM CERA C BH

99.48

99.66

99.83

100.00

S

i

m

i

l

a

r

i

t

y


