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ABSTRACT

Cowpea (Vigna unguiculata (L) Walp) is one of the most important food legume crops grown in many tropical and subtropical countries. An experiment was carried out during the planting seasons of 2006 and 2007 respectively, to determine the antifungal properties of plant extract and plant density on some fungal diseases and yield of Ife-brown 825-124 (erect type) cowpea. Analysis of variance indicated that plant density was highly significant on leaf spot disease at 6 Weeks after planting (0.71, 0.82) and at 8 weeks after planting (0.74, 0.82) at 5% probability level in 2006 and 2007 respectively. Plant extract was significant on leaf spot disease severity at 4 weeks after planting (0.43, 0.51) as well as 6 weeks after planting (0.051, 0.22) in 2006 and 2007 respectively. Gongronema latifolium treated plots recorded lowest of all the diseases and seasons investigated. No sprayed plots (control), recorded the highest leafspot disease severity (10.3, 13.3) while, Gongronema latifolium had very high antifungal (7.7, 6.10). Vernonia amygdalina recorded the lowest severity of blight (4.3, 5.5). 50x100cm recorded the highest leafspot disease severity (10.3, 15.0) as well as blight (5.7, 5.1), while 100x100cm had the lowest (7.0, 6.2) in 2006 and 2007 respectively. Similarly, 50x100cm recorded the highest severity of blight (5.7, 5.1) with 100x100cm recording lowest (4.0, 4.6). Investigation revealed that the severity of leafspot and blight diseases had direct relation with plants age. Interaction of Gongronema latifolium and 100x100cm, as well as interaction of no spray with 50x100cm, recorded the lowest leafspot disease severity. Interaction of no spray with 50x100cm recorded the lowest severity of leafspot disease (3.0, 4.2). Gongronema latifolium interaction with 100x100cm, recorded the lowest occurrence of blight (3.0, 0.5). Similarly, interaction of Vernonia amygdalina with 75x100cm recorded lowest severity of blight (0.3, 0.1), while that of no spray with 50x100cm recorded highest severity of blight (1.0, 1.5) in 2006 and 2007 respectively. Vernonia amygdalina interaction with spacing 50x100cm recorded the highest stalk yield (119.7, 132.0). Investigation showed that closer spacing and no treatment increase the sweverity of the diseases on yield and performance of cowpea. The micro-organisms identified with infected cowpea were Aspergillus species, Penicillium species and Rhizoctonia solani.
KEYWORDS: Antifungal, Plant extract, Density, Some diseases, Yield, Cowpea.
INTRODUCTION

Cowpea (Vigna unguiculata (L) Walp) popularly known as bean is a tropical herbaceous, short stem annual grain legume which is cultivated in many tropical and subtropical countries. It belongs to the family Leguminoseae (Allen, 1981). In Nigeria, cowpea is the most important indigenous grain legume. A total of 1,412,500 tones of cowpea were produced in the country for the 1989/90 cropping season (Anon, 1990).
Cowpea is the most important food legumes especially

To low income farmers in less developed countries of the tropics. It is used as food for man and feed for livestock, as cash crop as well as for restoration of soil fertility (Awurum, et. al., 2001). The grain is a major source of protein in the diet and they help balance the diet for the majority of the people. In addition, because the grain is widely treaded out of the major production area, it provides a cheap and nutritious food for relatively poor urban communities. 
In fresh form, the young leaves, immature pods, and peas are used as vegetables, while several snacks and main meal dishes are prepared from the grain. All the parts of the plant that are used for food are nutritious providing protein, vitamins and minerals. Petty trading of fresh produce and processed food provides both rural and urban opportunities for earning cash, particularly by women. They constitute a significant proportion of the total dietary protein and energy intake of Nigeria (Fetuga and Ologhbo, 1987). 
The cowpea in symbiotic association, with some bacteria Rhizobium japonica gets the roots infected giving rise to a membranous structure called a nodule that houses the bacteria. This symbiotic association fixes a substantial amount of nitrogen to the soil and plant up to 200-500kg of N/ha/year and it is vital for maintaining soil productivity over long period. 

Cowpea can also serve as cover crop, smothering weeds, protecting the soil from rain drop impacts that would have caused surface sealing, crusting, compaction and subsequent soil erosion. However, the call for self-sufficiency in cowpea production today requires that not only land area be brought under arable land but also that low input technologies affordable by resource poor farmers be evolved.
The production of cowpea is treated by biotic and abiotic factors, especially menace of diseases and pests. Fungal and bacterial diseases are capable of causing a loss in grain yield of up to 100% (Emechebe and Shoyinka, 1985). Crop losses of varying degree due to specific fungal and bacterial diseases have been reported by various workers. (Alabi, 1994; Latunde-Dada, (1990); Stofella et. al., (1990). Crop loss of up to 70% was observed in the savannah region of Nigeria due to Sphaceloma Scab. Also, Cercospora and Pseudocercospora leafspot was listed as major disease of cowpea (Florini, (1997). Oputa, (2004), observed that plant population and nitrogen fertilizer could be adjusted to reduce the severity of leafspot disease and yield of groundnut.
Cowpea grown in the tropics are attacked by diseases such as bacteria blight (Xanthomonas compestris), bacteria wilt (Pseudomonas syringae), Anthracnos, spot, or leaf smut, Brown blotch, Brown rust, Cercospora leafspot, Pseudocercospora leafspot, powdery mildew, Pythium soft stem rot, Septoria leafspot, Sphaceloma scab, web blight and Basal stem rot. The leafspot symptoms appear initially on the lower surface dark red to black lesions occur along the veins on larger leaf vein, these lesions expand into sunken cankers, within which acervauli bearing conidia are produced . Lesions also commonly develop on cotyledons, petioles, branches, stems and pods. Seedlings that develop from infected seeds show severe symptoms (Allen et. al., 1996).
Rust (Uromyces appendiculatas) occur world wide wherever bean are grown. The extent of crop loss depends on the growth stage of which infection occurs, the susceptibility of the cultivars, and environmental conditions dissemination occurs principally by means of wind borne urediospores. Secondary dispersal of urediospores is favoured by humid, cloudy weather with heavy dew and temperatures of 21-27oC. Minute yellow raised spots appear on both surfaces of infected leaves as well as on petals and pods. The spots enlarge and rupture the epidermis to form reddish brown uredial pustules, which may be surrounded by yellow haloes and then by rings of smaller secondary pustules. Dry powdery spores are typical of rust fungi. As the infection ages, much of the leaves become chlorotic while the tissues colonized by the fungus remains green. While Ascochyta blight causes severe defoliation and lesions on stems and pods. The fungus is seed borne and also survives on bean straw. Secondary spread occurs through rain splash and infection depends on high relative humidity and cool temperatures (21-24oC). Dark grey to black appear on leaves and later become concentric ringed. These lesions develop also on petioles, stem nodes, peduncles and pods and they can girdle stems and thus skill the plant. Flower infection can lead to stem end rot of the pods, which can also be infected directly. Pod lesions expand and merge, causing significant damage (Allen et. al., 1996). Therefore, disease control strategies especially those that are effective, cheap and environmentally non-hazardous, are needed. The presence of anti-fungal compounds in higher plants had been recognized long ago, as an important factor to disease management (Mahadeun, 1982). Similarly, Kuruchve et. al., (1997) reported that the extracts from plant parts were recommended for the control of disease.

Alabi et. al., (1999) reported that the extracts from four botanical plants namely, Vernonia amygdalina, Bryophllum pinnatum, Eucalyptus globules and Ocimum gratissimum, increased plant height, plant shelf life, relative water content, chlorophyll contents of extracts treated plants significantly (P=0.05), when compared with heir control during the planting seasons of 2000-2001. 
O’Donovan, (1994) reported that crop density had major effect on crop/weed interactions. Blumental and Ison, (1994), noted plant population density as major determinant of agronomic success in annual crops in a sense that it determines total dry matter yield. While Japtap et. al., (1998) showed that optimum plant density is important for maximum biological yield of crops.
Hence the objectives of the research are to determine the antifungal properties of plant extract and plant density on some fungal diseases and yield of cowpea, as well as to assess the microorganism associated with diseased cowpea.
MATERIALS AND METHORDS

The experiment was conducted in the research farm as well as laboratory o the School of Agriculture and Agricultural Technology of Federal University of Technology, Owerri during the growing seasons of 2006 and 2007 respectively. Ife-brown 825-124 (erect type) variety of cowpea was used for the experiment, while plant extracts used were extracts from Onugbu (Vernonia amygdalina) and Utazi (Gongronema latifolium). Land preparation was done by slashing using cutlass, followed by packing of debris, mapping out of plot and making of ridges. Plots measuring 4m by 4m were mapped out and ridges measuring 1.0m by 1.0m were made, with 0.4m as main plot gap and 0.2m as sub- plot gap. Three levels of spacing were investigated upon and they include 50x100cm, 75x100cm, and 100x100cm respectively. 
Preparation of plant extract: Each of the plant materials was obtained, they were dried till they appear crispy. Then they were separately ground with mortar and later sieved. 10g of each of the ground plant powder were mixed in I liter of boiled water and spread per plot.
The experiment was laid out in a split plot design with plant extract as the main plot treatment while plant density constituted the sub-plot. The experiments consist of 3x3 = 9 combinations. At 3 replications = 3x3x3 = 27 plots

Data collection: Data was collected based on the following parameters: Number of leaves, Leaf area and severity of leafspot and blight diseases.

Number of leaves produced: This was obtained by counting the number of leaves produced per treatment one after the other and recorded. 
Leaf area: The length and width of each sampled leaf were measured with ruler and recorded at two weeks interval and area was determined by multiplying each sampled plant by a common factor.
Disease severity: The severity of leafspot and blight diseases were estimated using visual observation and scoring as a proposed by Ford and Hewitt, (1980).
Identification of microorganism:

 Preparation of PDA media: 25g of Irish potato was washed and peeled with knife. It was sliced and 10ml of water was added before boiling on the hot plate 100oC for 15minutes. It was put in 1000ml conical flask and filtered and the medium was covered with cotton wool and foil paper to prevent unwanted organism penetration and it was placed in the autoclave for 24 hours. Then 20g of glucose and 20g of Agar powder were dissolved in hot plate at 100oC within 15 minutes. After that the medium was poured in the glass dishes and allowed to solidify. 
Then samples of leaves and stem were placed unto the medium. After inoculation, the glass dishes were incubated for 24 hours it was sub-cultured and allowed for 48 hours at temperature of 37oC. The growths were observed under a microscope and the micro-organisms were identified using a laboratory manual by Barnett and Hunter, (1998).
Data were analyzed using the methods of Statistical Analysis System (SAS, 1999) and means were separated using the Fisher’s Protected Least Significant Difference (LSD).
RESULTS:
The result of the investigation revealed that plant extracts was highly significant on leafspot disease severity at 6 weeks after planting (0.71, 0.82) and at 8 weeks after planting (0.74, 0.82). Plant density also was significant on leafspot disease severity at 6 weeks after planting (2.25, 2.68) and at 8 weeks after planting (2.95, 3.62) in 2006 and 2007 respectively, at 5% probability level (Table 1). 

Analysis of variance revealed that plant extract recorded highest number of leaves at 4 weeks after planting (18.8, 20.0) and at 6 weeks after planting (974.4, 966.2). Also, plant density had a highly significant influence on the number of leaves produced by cowpea at 4 weeks after planting (16.5, 15.8) and at 6 weeks after planting (838.8, 845.2) at 5% probability level in 2006 and 2007 respectively (Table 2).
Table 2 also showed that interaction of plant extract and plant density had influence on the number of leaves produced at 4 and 6 weeks after planting (13.6, 14.0); (410.1, 428.5) in 2006 and 2007 respectively. Plant extract recorded significant difference on leaf area at 4 weeks after planting (11.5, 12.6) as well as plant density at 4 weeks (83.1, 80.0) and at 6 weeks (103.7, 110.5) after planting respectively. Also, interaction of plant extract and plant density was significant on leaf area at 4 weeks after planting (86.6, 84.5) and at 6 weeks after planting (243.9, 245.2). Result showed that plant extract and density interaction was significant on stalk yield (1240.9, 1260.8) in 2007 and 2007 respectively (Table 3).   
50x100cm recorded highest number of leaves (164.3, 188.5) and same was observed on leaf area (168.0, 192.5) followed by 100x100cm (112.0, 128.1) as well as leaf area (153.3, 156.0) in 2006 and 2007 respectively. Mean value of main effect indicated that Vernonia amygdaltina recorded higher leaf area (157.1, 175.5) than Gongronema latifolium (154.2, 162.3) when no spray (control), recorded the lowest (108.6, 104.5) (Table 4). 
No spray (control), recorded the highest leafspot disease (10.3, 13.3), as well as highest blight (8.7, 14.8), when Gongronema latifolium had the lowest leafspot disease (7.7, 6.1). Vernonia amygdalina recorded a lowest severity of blight disease (4.3, 5.5) in 2006 and 2007 respectively (Table 5).  
50x100cm recorded highest leafspot disease severity (10.3, 25.0), while 100x100cm was lowest (7.0, 6.2). Similarly, 50x100cm recorded highest blight (5.7, 5.1), while 100x100cm was lowest (4.0, 4.6) (Table 5).
Result indicated that interaction of Gongronema latifolium with 100x100cm recorded the lowest severity of leafspot disease while interaction of no spray and 50x100cm recorded high leafspot disease severity (3.0, 4.2). Also, Gongronema latifolium interaction with 100x100cm recorded the lowest blight severity (0.3, 0.5). No spray interaction with 50x100cm recorded highest blight disease severity also, while Vernonia amygdalina interaction with 50x100cm had the highest stalk yield (119.7, 132.0) (Table 6). 
Result showed that closer spacing and no extract increased the effect of all the diseases investigated on the yield and performance of cowpea. The micro-organisms identified were Aspergillus , Penicillium and Rhizoctonia species respectively.
DISCUSSION:

Plant spacing was inversely related to leafspot and blight disease development. This is because, the more the crowded nature of the plants, the less the nutrient available per plant and hence the lower the biochemical processes and the ability to withstand disease attack reduced, hence high disease severity in agreement with FAO, (1990), who proposed that disease development is formed by warm humid condition caused by closed spacing..

   Gongronema latifolium recorded the least severity of leafspot, this mat be as a result of the fact that Gongronema latifolium contains higher chemical composition than Vernonia amygdalina. This is in line with Alabi, (1999), who reported that extracts from four botanical plants significantly reduced disease infection rate, transpiration rate and stomatal aperture of cowpea. No spray plots (control), was the most affected with leafspot and its interaction with 50x100cm. This is in line with Hume, (1985), who proposed that crop density had major effect on crop/weed interaction. Thus, interaction development Gongronema latifolium with 100x100cm recorded highest resistance to leafspot and blight disease infection, because of induced resistance through high soil nutrient and low humid conditions.

The direct relation of number of leaves produced as well as leaf area of cowpea with weeks after planting may be attributed with the fact that increased in physiological and metabolic activities of the plant led to cell and tissue development, thereby resulting to increase in size as well as more photosynthetic activities, hence leaf production. This is in line with Ihejirika and Nwufo, (2001), who proposed that plant height and leaf production increased with plant age. Also, direct relation of leafspot and blight disease severity with plant age may be attributed to the fact that as plant ages, the tissue becomes weak and plant’s ability to withstand the attack of pathogens reduced, leading to increased disease penetration and symptom manifestation and spread. 
The significant difference observed in plant extract on the severity of these diseases investigated may be attributed to the effectiveness of the plant extracts as fungicides. This might be due to the chemical constituents of the plant, which disrupts their normal metabolic activities of the pathogen as well as act as antifeedants, repellence and insecticidal properties on insect vectors of plant pathogen, in agreement with Graigne et. al., (1985). 

Aspergillus , Penicillium and Rhizoctonia species were identified to be associated with diseased cowpea. This is due to the fact that these micro-organisms have been identified to be responsible for the disease development and spoilage of tropical crops, in line with Bankole and Adebanjo, (2003), as well as Richardson, (1990).
In conclusion, Gongronema latifolium treated plots recorded lowest of all the diseases while No sprayed plots (control), recorded the highest. Also, 50x100cm recorded the highest in all the diseases while 100x100cm had the lowest in all the seasons investigated. Aspergillus species, Penicillium species and Rhizoctonia solani are associated with diseased cowpea. 
	Table 1: Analysis of variance for leafspot and blight diseases of cowpea on Weeks    After Planting in 2006 and 2007

	
	Blight disease severity
	Leafspot disease severity

	
	2006
	2006

	
	            Weeks After Planting
	Weeks After Planting

	
	4
	6
	8
	4
	6
	8

	Factor A
	       0.1
	         6.8*
	     6.7*
	0.43
	0.05*
	0.51*

	Block/plot SSK
	       0.2
	        0.48
	    0.7
	0.28
	       1.15
	    0.6

	Error (SSAK)
	0.13
	        6.95
	     1.83
	       0.1
	        0.33
	      0.85

	Factor B
	6.24
	2.25*
	2.95*
	0.03
	0.71*
	0.75*

	Factor A and B
	
	
	
	
	
	

	interaction
	0.16
	0.36
	      0.7
	0.21
	0.38*
	     0.3

	Error
	0.18
	6.77
	0.61
	0.09
	      0.1
	0.51

	TSS
	0.15
	0.81
	      1.1
	0.11
	        0.75
	0.63

	
	2007
	2007

	
	           Weeks After Planting
	Weeks After Planting

	
	4
	6
	8
	4
	6
	8

	Factor A
	      1.2
	       5.4*
	     7.51
	0.51
	0.22*
	      0.63*

	Block/plot SSK
	      1.0
	      0.6
	0.88
	0.26
	      1.40
	    0.81

	Error (SSAK)
	0.42
	       7.77
	2.14
	      0.2
	       0.30
	      0.92

	Factor B
	       7.5
	2.68*
	3.62
	0.08
	         0.82
	      0.82

	Factor A and B
	
	
	
	
	
	

	interaction
	0.24
	0.52
	0.91
	       0.3
	0.48*
	0.36*

	Error
	0.26
	         8.0
	      0.8
	0.12
	        0.16
	     0.66

	TSS
	0.18
	0.94
	0.96
	0.15
	       0.71
	     0.55


KEY: Factor A: Plant Extract; Factor B: Plant Density; 

· = significant at 5% probability level
	Table 2: Analysis of Variance for Number of Leaves of Cowpea on Weeks After Planting in 2006 and 2007

	
	
	
	
	
	
	

	
	2006
	2007

	
	Weeks After Planting
	Weeks After Planting

	
	2
	4
	6
	2
	4
	6

	
	
	
	
	
	
	

	Factor A
	      7.3
	18.8*
	974.4*
	     7.8
	20.0*
	966.2*

	Block/plot SSK
	22.5
	       19.2
	      95.5
	24.5
	        22.5
	   98

	Error (SSAK)
	1.28
	       12.1
	       143.3
	1.36
	        14.3
	   140

	Factor B
	1.15
	16.5*
	838.8*
	1.22
	15.8*
	845.2*

	Factor A and B
	
	
	
	
	
	

	interaction
	      2.9
	13.6*
	410.1*
	      3.5
	14.0*
	428.5*

	Error
	4.29
	        34.9
	      92.8
	4.68
	        36.1
	 87.5

	TSS
	     4.9
	        24.3
	         274.8
	      5.5
	         24.8
	    280.4


KEY:   *  = significant at 5% probability level
	Table 3:           Analysis of Variance for Leaf area on Weeks After Planting 

                         and  Stalk yield in 2006 and 2007

	
	
	
	
	
	
	
	
	

	
	                                       Leaf                         Area
	    Stalk       Yield

	
	2006
	2007
	2006
	2007

	
	      Weeks after planting
	          Weeks after planting
	
	

	
	2
	4
	6
	2
	4
	6
	
	

	
	
	
	
	
	
	
	
	

	Factor A
	2.79
	11.5*
	     5.1
	   2.5
	      12.6*
	   7.2
	1235.1*
	1250.0*

	Block/plot SSK
	0.79
	179.3
	   403.9
	0.82
	   188
	  388.5
	  725.7
	 730.1

	Error (SSAK)
	27.5
	         56.8
	    461.6
	24.8
	     54.5
	  464.1
	 1431.2
	 1442

	Factor B
	75.4
	83.1*
	103.7*
	 77
	      80.0*
	110.5*
	  970.9*
	966.2*

	Factor A and B
	
	
	
	
	
	
	
	

	interaction
	   3.5
	      86.6*
	243.9
	3.85
	      84.5*
	  245.2
	1240.9
	1260.8

	Error
	29.2
	1531.6
	269.6
	27.5
	1510.6
	   277
	2181.6
	  2200

	TSS
	24.4
	       746.2
	272.4
	25.1
	    755
	280.4
	1643.5
	1652.1


KEY:   *    = significant at 5% probability level
	Table 4:         Mean of Main effects of Leafspot, Blight diseases and Yield  

                        in 2006 and 2007

	
	 Leafspot disease
	       Blight disease
	           Stalk   Yield

	
	2006
	2007
	2006
	2007
	2006
	2007

	
	
	
	
	
	
	

	No extract (control)
	       10.3
	13.3
	        8.7
	14.8
	220.5
	240.3

	V. amygdalina
	      8.3
	       6.5
	        4.3
	       5.5
	268.5
	288.2

	G. latifolium
	     7.7
	       6.1
	        5.7
	       6.2
	200.1
	246.5

	LSD0.05
	10.07
	8.25
	1.51
	0.98
	25.46
	28.11

	(50X100)cm
	       10.3
	25.2
	       5.7
	       5.1
	257.9
	280.2

	(75x100)cm
	       8.1
	10.4
	       5.2
	       5.6
	196.2
	220.1

	(100x100)cm
	       7.2
	       6.2
	       4.1
	      4.6
	235.1
	238.5

	LSD0.05
	         6.28
	5.25
	0.92
	0.55
	38.82
	30.14


	Table 5: Mean of Main effects of Plant extract and Density on Yield components 
               of cowpea in   2006 and 2007

	
	
	
	
	
	
	
	
	
	
	

	
	
	          Number of leaves produced
	
	    Leaf       Area      produced
	
	

	
	
	2006
	2007
	
	
	2006
	2007
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	No extract (control)
	112.1
	108.4
	
	
	108.6
	104.5
	
	
	

	V. amygdalina
	153.1
	166.2
	
	
	157.1
	175.5
	
	
	

	G. latifolium
	141.2
	153.6
	
	
	154.2
	162.3
	
	
	

	LSD0.05
	
	25.5
	                  30.1
	
	
	                  82.1
	                  63.1
	
	
	

	(50x100)cm
	164.3
	188.5
	
	
	168.2
	192.5
	
	
	

	(75x100)cm
	59.7
	                  80.1
	
	
	148.3
	138.2
	
	
	

	(100x100)cm
	112.2
	128.1
	
	
	153.3
	156.1
	
	
	

	LSD0.05
	
	16.5
	                  22.6
	
	
	                  47.9
	                  36.8
	
	
	


Table 6: Mean of Interaction effects of Plant extract and Density on Leafspot, Blight and Stalk yield in 2006 and 2007

	
	
	
	Leafspot disease
	    Blight disease
	      Stalk   Yield

	
	
	
	2006
	2007
	2006
	2007
	2006
	2007

	Control & 50x100cm
	3.1
	       4.2
	   1.1
	   1.5
	  63.5
	     65.5

	Control & 75x100cm
	2.3
	       2.6
	     0.7
	   0.5
	  80.8
	      92.5

	Control & 100x100cm
	        1.3
	      1.1
	     0.7
	   0.6
	  76.2
	     86.2

	V.a & 50x100cm
	        2.2
	       2.6
	     1.3
	   1.2
	   119.7
	132.1

	V.a & 75x100cm
	       1.7
	      1.9
	     0.3
	    0.1
	  94.1
	100.5

	V.a & 100x100cm
	       1.3
	      1.5
	    1.4
	    1.1
	  66.8
	     80.2

	G. l & 50x100cm
	       2.3
	      2.1
	     0.7
	    0.8
	  75.7
	    78.1

	G. l & 75x100cm
	      1.7
	      1.8
	     1.2
	    1.3
	   59.6
	    62.5

	G. l & 100x100
	      1.3
	      1.1
	     0.3
	     0.5
	   64.8
	    62.8

	LSD0.05Factor A
	1.69
	1.75
	0.59
	0.66
	25.46
	28.14

	LSD0.05Factor B
	1.37
	1.16
	1.94
	2.11
	38.82
	35.12


KEY:  V.a  =  Vernonia amygdalina  

           G.l  =  Gongronema latifolium
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