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) species of phytoplankton were identified in all the four (4) different sampling stations. A total of four (4) families and ten (10) species of fishes were identified in the sampling stations. The study revealed that irrigation runoff has adverse impact on the fish community of river Ngadda, hence the need for systematic monitoring to ensure the safety and health standard of this aquatic ecosystem.

Introduction

Agricultural runoff as a whole is one of the major nonpoint sources of pollution into surface waterbodies causing the deterioration of water quality and affecting the aquatic biodiversity (Verma and Agarwal, 2008;Shunsuke et al, 2009;Harris, 2012). The nonpoint pollution from irrigational sites into streams, rivers and lakes may be diluted with chemicals, such as pesticides and fertilizers which has the tendency of changing the 2 physicochemical parameters of such aquatic environment thereby influencing the abundance and distribution of the aquatic bioresource, (Bwala, 2019;Govind, 2012;Verma and Agarwal 2008) .

Surface runoff is a hydrological process at the origin of phenomena such as soil erosion, floods out of rivers, mudflows, debris flows and can cause major damage, (Lilly-Rose et al, 2016;Harris,2012;Verma and Agarwal 2008;Ingjerd et al, 2006). Runoff is the movement of water with or without any contaminants on soil surface which occurs when irrigation, rain or snow melt adding water to a surface faster than it can percolate into the soil (Lilly-Rose et al, 2016;Luke and Fleming, 2010;Shunsuke et al, 2009;Ingjerd et al, 2006).

Soil characteristic such as soil moisture content, soil texture, topography (slope or grade of the site) and vegetation cover affect rates and durations of runoff, (Ron, 2012).

Land use and physicochemical characteristics of a site influences the quantity and quality of runoff of that site (Ron, 2012;Syed, 2011;Luke and Fleming, 2010;Verma and Agarwal 2008). 

The insurgency in

Study Area

Maiduguri is the capital and the largest city in Borno State, Nigeria. It is located on latitude 11 0 51' 42''N and longitude 013 0 09'' 35E and lies within the northern Sudan Savannah with distinct dry and wet (rainy) seasons. The town has an annual mean temperature of 37 0 C. The town has two (2) main river systems (Nggadabul and Nggada Rivers) which met and continue to flow as River Nggada; both rivers are freshwater bodies which are remarkable for 3 their circular shape, (Bukar et al, 2016;Bwala, 2019).

Water from the river is used for irrigation, human consumption, domestic purposes and various industrial activities and the river receives runoff from the irrigated sites and effluent from Maiduguri Water Treatment plant, abattoir and dyeing industries located beside the river bank. This calls for systematic environmental monitoring to ensure the safety and health of the aquatic environment, (Adeniyi and Yusuf, 2007;Haruna andAnthony, 2011 Syed, 2011). 

Sampling

The river was divided into four (4) different stations based on the irrigational activities along the bank of the river. 
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A total of seven (7) classes and sixteen ( 16) species of phytoplankton were identified in all the four (4) different sampling stations. (2013). Table 3: 

  North eastern, Nigeria and particularly Borno State has displaced more than one million persons and Maiduguri, the Borno State capital being a major city of refuge to the displaced individuals with over six (6) major Internally Displaced Person's (IDP) camps has witnessed a rapid change in population, land use and economic activities resulting in intense irrigational activities along the bank of river Ngadda. Various activities which takes place along the river bank such as farming, fishing, forestry, construction, urban development and land pollution (indiscriminate solid waste disposal) may result to water quality problems, adversely changing the physicochemical parameters of aquatic ecosystem and this dynamism may disrupt the aquatic bio resource, leading to migration, reduction in productivity and subsequently death (Syed, 2011; Akan et al, 2013) This paper is aimed at examining the impact of the intense irrigational activities on the physico chemical parameters of River Ngadda and its biodiversity.
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 1 Fig 1.1: Map of Maiduguri Metropolis showing the sampling Stations Source: Sharah, (2020)

  Fig. 2.1Mean Physicochemical parameters of the Sampling Stations
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 22 Fig. 2.2 Distribution and Abundance of Phytoplanton

  3 suggests that irrigation runoff adversely impact fish community of river Ngadda Sampling Station D although being a flat irrigated land, receives point source pollutants (effluent) from abattoir has the highest TDS 298NTU which may have adversely affected the abundance and distribution of fish species with only 34 fish recorded using the Lincoln index.The abundance and distribution of fish species is adversely impacted with the changing physicochemical characteristic of the river, as the data is slightly lower than the findings ofMshelia et al, 2015; Gwamna et al, 2017. 

Table 1 .1 Sampling Stations

 1 

	S/N STATION LOCATION	GPS COORDINATE	ACTIVITIES/REMARK
	4	A	Up Stream Close	N11 0 44' 11.8''	 Non-Irrigated Site.
			to Alau Dam	E013 0 11' 38.0''	
	1	B	Beside	Water	N11 0 47' 28.1''	 Irrigation sites
			Treatment Plant	E013 0 11' 33.8''	 Topography: Sloppy

Table 2 .2: %Ra of class of phytoplankton

 2 

	S/N	CLASS	A	B	C	D	TOTAL
	A	CHLOROPHYCEAE	19.6	35.5	24.6	20.3	100
	B	CRYPTOPHYCEAE	35.0	45.0	5.0	15.0	100
	C	CHRYSOPHYCEAE	3.85	3.85	7.7	84.6	100
	D	CYANOPHYCEAE	66.6	28.6	0	4.8	100
	E	EUGLENOPHYCEAE	26.1	36.2	21.7	16	100
	F	RHODOPHYCEAE	20	31.4	20	28.6	100
	G	BACILLARIOPHYCEAE	31.6	47.3	5.3	15.8	100
		TOTAL	24.7	34.1	18.6	22.6	100

Table 3 .3: Relative Abundance of Fish

 3 (Lincoln Index) 

	S/N	FAMILY	A	B	C	D	TOTAL
	A	CICHLIDAE					
		1 Tillipia zillii	34.6	25.1	12	2	73.7
		2 Oreochromis niloticus	2.1	2	0	0	4.1
		3 Himechromis bimaculatus	2	1	1	0	4
	B	CLARIDAE					
		4 Clarias gariepinus	12	2	5.2	1	20.2
		5 Clarias ngularis	4.2	3.2	18.6	4	30
	C	CYPRINIDAE OSTEOGLOSSIDAE					
		6 Labeo sengalensis	0	2	2.1	2	6.1
		7 Heterotis niloticus	0	0	3	2	5
	D	CHARACIDAE MOCHOKIDAE					
		8 Synodontis nigrita	1.2	2	3.1	0	6.3
		9 Synodontis eupterus	2	2.4	4.1	1	9.5
	10 Alestes nurse	25.2	23	21	12	81.2
	E	OTHER FAMILY					
	11 Other Species	32	24.2	23	10	89.2
	TOTAL		115.3	86.9	93.1	34	329.3
	A total of four (4) families and ten (10) species of fishes were identified in the sampling stations.
	Station A has the highest relative abundance of				
	fish (115.3) and it was an unirrigated zone, less				
	disturbed with anthropogenic activities and				
	interference which may have favoured the				
	growth and development of the fish species in				
	the sampling (Portt et al, 2006; Harris, 2012).				
	Tillipia zillli (73.7), Alestes nurse (81.2) and				
	Clarias gariepinus (20.2) are the most				
	abundant species this agrees with Gwana et al,				
	(2017); Mshelia et al, (2015); Akan et al,				
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