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ABSTRACT 
 

The field experiments carried out in Ibshway (clay loam soil L1) and Tamiya ( loam sandy soil 

L2) districts, Fayoum Governorate, Egypt, during 2016 and 2017 seasons to study the effect of water 

sources (Fish culture water, and Nile water)  and nitrogen fertilization levels((20 – 40 – 60) kg N/ fed) on 

productivity of cowpea plants in two soil culture. Fish culture water (W1) treatment had higher values than 

other Nile water (W2) treatment in all aforementioned traits.N60 application have the  significant maximum 

effects by (62.6 & 61.5%), (20.3 & 15.7%), (1(0.6 & 15.0%), (25.4 & 28.7%), (19.6 & 15.3%), (26.1 & 

26.0%) and (10.5 & 11.6%) over the corresponding low nitrogen rate (N20) treatment for Dry matter (g), 

Plant height (cm), No of pods, Pod length, Average 100-seeds weight, Yield and Protein (%) in both 1st 

and 2nd seasons, respectively in clay loam location. The combined analysis for two locations i.e. clay loam 

and  loam sandy soil indicates significant differences between locations for 100-seeds weight (g), 

Yield/fed (kg), Dry matter and Protein (%). Also, highly significant differences among both water sources 

and nitrogen rates were existed for all studied traits except 100-seed weight which was not significantly 

affected by water sources. Cowpea plants cv. Teba fertilized with 60 kg N/fed. and irrigated by fish 

culture water produced significantly highest values for all studied traits in Ibshway (clay loam soil) 

compared with Tamiya (  loam sandy soil) location with significantly differences between the two land 

types except pod length and100-seeds weight which exhibited no significant differences. On contrast, no 

significant differences were observed between the two locations (both old and new land types) for plant 

height, pod length, number of pods and 100 seeds weight when cowpea plants cv. Tiba fertilized with 60 

kg N/fed. and irrigated with Nile water. The cowpea seeds irrigated with fish farm water contained some 

heavy metals namely lead, aluminum, arsenic, lithium and selenium. The concentration of each of these 

elements varied depending on the growing season and soil nature. 

 
 

INTRODUCTION 
 

The name “Cowpea” (Vignaunguiculata(L.)was 

first used in America. The earlier English name was 

covalence and was first used in West Indies. It is a 

leguminous crop grown through the African continent as 

well as in parts of south East Asia and Latin America 

Cowpea as a grain legume is an important source of food, 

income and livestock feed and forms a major component 

of tropical farming systems because of its ability to 

improve marginal lands through nitrogen fixation and as 

cover crop Sanginga et al (2003). The grain is a good 

source of human protein, while the haulms are valuable 

source of livestock protein  Fatokum, (2002). It is a rich 

source of dietary proteins, calories and minerals. In India, it 

is mostly consumed as cooked whole seeds and immature 

seeds. Cultivars low in anti-nutritional factors and 

relatively rich in sulfur amino acids and digestible protein 

are nutritionally desirable. The protein distribution pattern 

was investigated in low and highprotein cultivars.It is 

generally believed by most cowpea growers that the 

production of legumes do not require inorganic fertilizer 

application Kan‟ankuk‟a,(1999). This  is  due  to  the  

excessive  vegetation  at  expense  of  grain production of 

this     crop under  fertilized fields.  Cowpea can  fix  about  

40 kg  N  ha from  nodules  in  the  presence  of  right  

rhizobia  strain  which  can  satisfy  the  crop nitrogen  

requirements Singh  et al., (1997).The  estimates  of  N  

fertilizer  replacement value for cowpea range from 10 kg 

N ha Carsky and Iwuafor, (1999) to 60 kg N ha. Cowpea is 

a leguminous crop especially adapted to semiarid region. It 

has litter dependence upon nitrogen fertilizer for optimum 

yield, since it can fix nitrogen fertilizer symbiotically with 

Rhizobium, Cowpea is nutritionally important in cereal 

based diets because the seeds have high (23%) protein 

content Norton et al., (1985).Fertilization of cowpea plants 

with mineral nitrogen gave the higher values of different 

dry weight of cowpea plants, yield and its components ( 

Sarg and Hassan, 2003; Solieman et al., 2003; Mahmoud 

et al., 2010).Tropical soils are inherently low in nutrients 

particularly nitrogen (Haruna et al., 2011). The objective of 

this work was to study the effect of irrigation water sources 

and nitrogen fertilization rates on cowpea productivity 

under two land types.  
 

MATERIALS AND METHODS 
 

The experiment carried out during the summer 

season of 2016 and 2017 in two locations, the first 1
st
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location Abo-kosa Ibshway(clay loam soil, L1) and the 2
nd 

location Tamiya agriculture research station (loam sandy  

soil, L2), Fayoum Governorate, Egypt to study the effect of 

irrigation water and levels of nitrogen fertilization on 

cowpea productivity under sandy and clay soil conditions. 

Soil samples were randomly collected from experimental 

sites during land preparation from the top layer (0 - 30 cm) 

for soil physical and chemical analyses. Soil physical 

properties were analyzed using the procedures described 

by klute (1986), while soil chemical analysis was 

determined according to Page et al. (1982) and P was 

determined according to Chapman and Pratt (1961). Soil 

physical and chemical properties presented in Table (1-a). 

Nitrogen analysis (ppm) in irrigation water and Fish 

culture water published in Tables (1-b). Heavy metal in 

Fish culture water (W1) in two different soil types in 

Tables (1-c) & (1-d). 

 

Table 1-a. some initial physical and chemical soil properties of the studied soil in Abo-kosa (L1) and Tamiya (L2). 
Location L1 L2 

Physical properties 

Organic matter (%) 1.6 0.74 
Textural class Clay Loam L. Sand+ 

Particle size distribution 
sand slit clay sand slit clay 
14.2 24.6 49.5 79.0 6.6 15.4 

Chemical properties 
pH 7.92 7.58 
Electric conductivity  E.C. (ds/m) 0.9 3.43 
CaCO3 2.32 7.72 
CEC (meq/100g) soil 39.01 9.78 

LSoluble ions, meq / L 

Soluble anions, meq / L 
HCO3

- 1.4 2.66 
CL- 2.74 13.7 

SO 4
-- 8.3 20.4 

Soluble cations, meq / L 
Ca+ 3.7 11.61 
K+ 1.20 0.82 

Na+ 11.3 17.3 
 

Table 1-b. Analyses of nitrogen (ppm) in the irrigation water sources W1and W2 on two locations (Abo-kosa) L1 

and (Tamiya) L2 in both seasons 2016 and 2017 
No. of Irrigation 1 2 3 4 5 6 7 8 
Location L1 L2 L1 L2 L1 L2 L1 L2 L1 L2 L1 L2 L1 L2 L1 L2 

2016 season  
Date 1/4 15/4 30/4 15/15 30/5 14/6 4/7 26/7 
W1 1.2 1.2 8 5 10 8 15 11 18 16 22 20 28 22 35 28 
W2 1.17 1.15 1.16 1.16 1.14 1.14 1.18 1.18 1.15 1.15 1.20 1.18 1.19 1.18 1.16 1.17 
2017 season  
Date 5/4 20/4 5/5 20/5 5/6 20/6 18/7 5/8 
W1 1.13 1.11 2.6 2.5 7 5 9 9 12 10 19 14 28 18 32 22 
W2 1.13 1.11 1.14 1.12 1.12 1.12 1.16 1.16 1.15 1.17 1.13 1.15 1.17 1.19 1.18 1.18 
 

Table 1-c. Analyzes of heavy metals’ (mg\L) in fish 

culture water irrigation (W1) Number (1&8) 

in both 1
st
 and 2

nd
 seasons in Abo-kosa (L1)  

Metal 
W1 irrigation (1) W1 irrigation (8) 

1st Season 2nd Season 1st Season 2nd Season 
Pb 3 3.3 5.1 5 
Al 2.5 3.5 5 5 
As 0.1 0.1 0.1 0.1 
F 1 1 1.1 1 
Cr 0.1 0.1 0.1 0.1 
Ni 0.2 0.2 0.2 0.2 
Li 2.5 2.2 2.6 2.5 
Se 0.02 0.02 0.02 0.02 
Co 0.05 0.05 0.06 0.05 
 

Table 1-d. Analyzes of heavy metals (mg\L) fish culture 

water irrigation (W1) Number (1&8) both 1
st
 

and 2
nd

 seasons in Tamiya (L2) 

Metal 
W1 irrigation (1) W1 irrigation (8) 

1st Season 2nd Season 1st Season 2nd Season 
Pb 3.6 3.5 5.7 5.8 
Al 2.9 3.5 5.4 5.6 
As 0.4 0.3 0.5 0.3 
F 1.2 1.3 1.4 1.3 
Cr 0.1 0.1 0.2 0.1 
Ni 0.2 0.2 0.3 0.3 
Li 2.7 2.3 2.7 2.5 
Se 0.04 0.04 0.04 0.04 
Co 0.05 0.05 0.07 0.06 

This experiment in one location included 6 

treatments, which were combination between two 

irrigation water sources and three nitrogen fertilization rats. 

These treatments were arranged in spilt-plot design with 

three replicates.  Irrigation water sources were assigned in 

the plots, which sub plots were devoted to nitrogen 

fertilization rats. The experimental unit area was 12.6 m2 

and it contains six rows with 3 m length and 0.7 m width, a 

guard row was left between two adjacent plots. . Seeds of 

Tiba cv were planted on the 1
st
 week of April in both 

locations at both seasons, on one side of each row at a 

space of 0.1 m between plants. Fertilization of the 

experiments was 150 kg/fed. Calcium super phosphate 

(15% P2O5) added during preparation of the soil and 100 

kg/fed Potassium sulphate (50 % K2O) were divided into 

two equal parts added with the first irrigation and 40th days 

after planting.   

Experimental treatments in both locations 

A-Irrigation sources: fish cultural water (W1) and Nile 

fresh water (W2) 

B-Nitrogen fertilization levels: (20 – 40 – 60) kg N/ fed 

Data recorded: In the  suitable   maturing   and  ripening   

stage,  the  whole  three plants from the middle  rows  of 

each  sub-plot were  collected for recording plant 

height(cm), number of pods/plant, pod length (cm), 

Average 100 seeds weight (g) and total yield (kg/fed.). 

Samples of cowpea plants were collected from different 

fertilizer treatments, dried and ground for further analysis 

to measure the dry matter according to AOAC (1990). The 

seed protein content was estimated using the micro-
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kjeldahl method described in AOAC (1984). This method 

involves protein digestion, distillation and determination of 

% nitrogen content of the distillate by titration and then 

multiplying the % nitrogen by a factor of 6.25 to obtain the 

corresponding protein content in %. A reference to heavy 

metals use the plasma dual emission spectrometer (CP) to 

analyses the heavy metals in water, soil and plant by 

Alloway (1995). 

Statistical analysis:  

All collected data for various parameters were 

statistically analyzed according to use the InfoStat 

computer software package (version, 2012). The 

differences among treatment means were compared by 

LSD as a post hoc test at ≤ 5% level of significance 

(Gomez and Gomez, 1984). 
 

RESULTS AND DISCUSSION 
Clay loam soil in Ibshway location (L1): 

Data presented in Tables (5&6) show the effect of 

water sources, nitrogen rates and their interaction on dry 

matter, plant height, no. of pods/plant, Pod length, , 100-

seeds weight, Yield/fed and Protein (%). Water sources 

data clearly indicated that both water sources had 

significant effect on all studied traits except 100-seeds 

weight at 1
st
 season.  However, fish culture water (W1) 

treatment had higher values than other Nile water (W2) 

treatment in all aforementioned traits.W1 have the  

significant maximum effects by % (21.9 & 14.3%), (23.8 

& 17.9%), (13.5 & 11.1%), (19.1 & 19.4%), (3.7 & 4.3%), 

(9.7 & 13.6%) and (8.2 & 10.0%) over the corresponding 

Nile water (W2) treatments for Dry matter (g), Plant height 

(cm), No of pods, Pod length, Average 100-seeds weight, 

Yield and Protein (%) in both 1
st
 and 2

nd
 seasons, 

respectively.  

It is clearly illustrated that all nitrogen applications 

significantly increased Dry matter (g), Plant height (cm), 

No of pods, Pod length, Average 100-seeds weight, Yield 

and Protein (%). However, it was noticed that the 60 kg 

nitrogen rate (N60) treatment had higher values than other 

N treatments in all aforementioned characters in both 

seasons. In this regard,N60 application have the  significant 

maximum effects by (62.6 & 61.5%), (20.3 & 15.7%), 

(10.6 & 15.0%), (25.4 & 28.7%), (19.6 & 15.3%), (26.1 & 

26.0%) and (10.5 & 11.6%) over the corresponding low 

nitrogen rate (N20) treatment for Dry matter (g), Plant 

height (cm), No of pods, Pod length, Average 100-seeds 

weight, Yield and Protein (%) in both 1
st
 and 2

nd
 seasons, 

respectively. Table (6) show the changes of 

abovementioned studied traits of Cowpea plants as affected 

the interaction between two different water sources, i.e., 

fish culture water (W1) and Nile water (W2) along with 3-

nitrogen rates (N20, N40 and N60) applications. Irrigation the 

plants by fish culture water (W1) with high nitrogen 

treatment (N60), gave the highest values for dry matter, 

plant height, no. of pods/plant, Pod length, , 100-seeds 

weight, Yield/feddan and Protein (%) in both seasons 

[(24.6 & 21.3 g/plant), (77.8 & 70.6 cm), (46.7 & 43.7 

pods), (17.7 & 18.3 cm), (14.8 & 14.3 g), (1077.4 & 967.1 

kg/fed.) and (19.3 & 19.3 %) in 1
st
 and 2

nd
 season, 

respectively] with increment by (108.3 & 90.9%), (48 & 

35.7%), (25.0 & 28.4%), (47.3 & 57.1%), (23.2&19.4%), 

(38.9&37.1%) and (19&22.4%) over the corresponding 

low interaction (W2 × N20) treatment for the same traits in 

descending order at both 1
st
 and 2

nd
 seasons, respectively 

under the condition of clay  loam soil Ibshway location. On 

contrast, the lowest values were produced by the 

interaction between Nile water and low nitrogen (N20) 

treatment in all studied traits 

Table 5. Effect of water sources, nitrogen fertilizers rates and their interaction on cowpea traits in the clay loam 

soil Ibshway location at both seasons 2017and 02018.  

Treatments 

Characters 

Dry matter  

(g) 

Plant height 

(cm) 

No  

of pods 

Pod length  

(cm) 

100-seeds 

Weight (g) 

Yield  

(kg/fed) 

Protein  

(%) 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Season 

1 

Season 

2 

Water (W) 

Fish culture 

water (W1) 
19.32 17.18 67.94 63.84 43.89 39.89 15.22 15.00 13.59 13.22. 930.59 882.13 18.37 18.12 

Nile water 

(W2) 
15.85 15.03 54.87 54.14 38.67 35.89 12.78 12.56 13.11 12.67 848.32 776.64 16.98 16.47 

LSD (5%) 1.49 0.40 2.30 1.72 4.85 1.66 2.39 1.26 ns 0.48 33.75 41.93 1.07 0.55 

Nitrogen (N) 

N20 13.33 12.13 56.43 55.17 39.17 35.50 12.50 11.83 12.17 12.00 793.01 727.96 16.78 16.37 

N40 17.75 16,60 59.89 57.99 41.33 37.33 13.83 13.67 13.33 12.83 875.48 843.03 17.68 17.24 

N60 21.67 19.59 67.90 63.82 43.33 40.83 15.67 15.23 14.56 13.83 999.88 917.17 18.55 18.27 

LSD (5%) 1.45 0.82 1.82 2.01 0.84 1.50 0.44 0.49 0.76 0.74 54.94 23.27 0.29 0.31 

Interaction (W×N) 

W1×N20 14.84 13.10 60.30 58.33 41.00 37.00 13.00 12.00 13.33 12.33 810.53 750.35 17.35 17.00 

W1×N40 18.52 17.13b 56.75 62.63 44.00 39.00 15.00 14.67 13.67 13.00 903.84 927.90 18.45 18.10 

W1×N60 24.62 21.30 77.77 70.57 46.67 43.67 17.67 18.33 14.78 14.33 1077.41 967.14 19.30 19.26 

W2×N20 11.82 11.16 52.56 52.00 37.33 34.00 12.00 11.67 12.00 12.00 775.84 705.57 16.22 15.73 

W2×N40 17.01 16.06 54.02 53.35 38.67 35.67 12.67 12.67 13.00 12.67 847.12 757.15 16.92 16.38 

W2×N60 18.72 17.87 58.03 57.06 40.00 38.00 13.67 13.33 14.33 13.33 922.35 867.21 17.80 17.28 

LSD (5%) 2.05 1.16 2.57 2.01 1.17 2.13 0.63 0.70 1.08 1.04 77.70 32.92 0.41 0.44 
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Table 6. Changes % in the studied traits as affected by water sources, nitrogen fertilizers rates and their 

interaction in the clay loam soil Ibshway location at both seasons 2017 and 2018.   

Treatments 

Characters 

Dry matter 
 (g) 

Plant height 
(cm) 

No 
 of pods 

Pod length  
(cm) 

100-seeds 
Weight (g) 

Yield  
(kg/fed) 

Protein 
 (%) 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

Water (W) 
Fish water (W1) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Nile water (W2) 121.9 114.3 123.8 117.9 113.5 111.1 119.1 119.4 103.7 104.3 109.7 113.6 108.2 110.0 

Nitrogen (N) 
N20 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
N40 133.2 136.9 106.1 105.1 105.5 105.2 110.6 115.6 109.5 106.9 110.4 115.8 105.4 105.3 
N60 162.6 161.5 120.3 115.7 110.6 115.0 125.4 128.7 119.6 115.3 126.1 126.0 110.5 111.6 

Interaction (W×N) 
W2×N20 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
W1×N20 % 125.5 117.4 114.7 112.2 109.8 108.8 108.3 102.8 111.1 102.8 104.5 106.3 107.0 108.1 
W1×N40% 156.7 153.5 107.97 120.4 117.9 114.7 125 125.7 113.9 108.3 116.5 131.5 113.7 115.1 
W1×N60 % 208.3 190.9 147.96 135.7 125.0 128.4 147.3 157.1 123.2 119.4 138.9 137.1 119.0 122.4 
W2×N40 % 143.9 143.9 102.8 102.6 103.6 104.9 105.6 108.6 108.3 105.6 109.2 107.3 104.3 104.1 
W2×N60 % 158.4 160.1 110.4 109.7 107.2 111.8 113.9 114.2 119.4 111.1 118.9 122.9 109.7 109.9 
 

Loam sandy siol of Tamiya(L2) 

Data presented in Tables (7&8) show the effect of 

water sources and nitrogen rates on dry matter, plant 

height, no. of pods/plant, Pod length, , 100-seeds weight, 

Yield/fed and Protein (%). Water sources data clearly 

indicated that both water sources had significant effect on 

all studied traits except 100-seeds weight at both 1
st
 and 2

nd
 

seasons in loam sandy soil Tamiya location.  However, fish 

culture water (W1) treatment had higher values than other 

Nile water (W2) treatment in all aforementioned traits. W1 

have the  significant maximum effects by % (13.2 & 

10.2%), (19.3 & 16.6%), (10.9 & 8.8%), (16.0 & 12.7%), 

(4.7 & 0.9%), (5.9 & 2.2%) and (7.8 & 10.1%) over the 

corresponding Nile water (W2) treatments for Dry matter 

(g), Plant height (cm), No of pods, Pod length, Average 

100-seeds weight, Yield and Protein (%) in both 1
st
 and 2

nd
 

seasons, respectively. 

It is clearly illustrated that all nitrogen applications 

significantly increased Dry matter (g), Plant height (cm), 

No of pods, Pod length, Average 100-seeds weight, Yield 

and Protein (%). However, it was noticed that the 60 kg 

nitrogen rate (N60) treatment had higher values than other 

N treatments in all aforementioned characters in both 

seasons. With regard to  loam sandy soil Tamiya location, 

N60 treatment have the  significant maximum effects by 

(53.3 & 50.1%), (18.7& 15.6%), (11.1&15.3%), 

(25.2&24.8%), (13.0&12.5%), (24.2&16.5%) and 

(9.9&11.5%) over the corresponding Nile water (W2) 

treatments for Dry matter , Plant height, No of pods, Pod 

length, Average 100-seeds weight, Yield and Protein 

content in both 1
st
 and 2

nd
 seasons, respectively. Table (8) 

show the changes of abovementioned studied traits of 

Cowpea plants as affected by the interaction between two 

different water sources, i.e., fish culture water (W1) and 

Nile water (W2) along with 3-nitrogen rates (N20, N40 and 

N60) applications. Irrigation the plants by fish culture water 

(W1) with high nitrogen treatment (N60), gave the highest 

values for dry matter, plant height, no. of pods/plant, Pod 

length, , 100-seeds weight, Yield/fed and Protein (%) in 

both seasons [(19.0& 17.2 g/plant), (72.8 & 67.6 cm), 

(44.7 & 42.0 pods), (17.6 & 16.4 cm), (14.2 & 13.9 g), 

(959.6 & 770.6 kg/fed.) and (18.7 & 18.6 %) in 1
st
 and 2

nd
 

season, respectively] with increment by (74.4 & 63.9%), 

(42.7 & 34.2%), (21.8 & 26.0%), (43.3 & 39.5%), (17.5 

&14.1%), (34.6 & 19.1%) and (17.6& 22.4%) 

over the corresponding low interaction (W2 × N20) 

treatment for dry matter (g), Plant height (cm), no of pods, 

pod length, average 100-seeds weight, yield and protein 

(%) in both 1
st
 and 2

nd
 seasons, respectively under the 

condition of loam sandy soil Tamiya location. On contrast, 

the lowest values was produced by the interaction between 

Nile water and low nitrogen (N20) treatment in all studied 

traits. 

The results of irrigation water are in agreement with 

those mentioned by Castro et al. (2006) who found that 

treatments irrigated with fish effluent had higher fruit 

number/plant and productivity at 50, 75 and 100 days age. 

Also, Kamal (2006) found that plant height, market fruit 

weight(g), marketable ripe fruit yield, mean yield of 

marketable fruits (kg/m
2
) and mean total yield of fruits of 

bell pepper grown hydroponically in a closed, reticulating 

fish and bell pepper production system were significantly 

increased when bell pepper plants/m2were reduced from 

15 to 10 plants/m
2
. Li and Hu (2009) published that fish 

plays an important role in food security by providing many 

nutrients, including high-quality protein, omega-3 

polyunsaturated fatty acids, and micronutrients. Regarding 

nitrogen rates, the present results were in agreement with 

the findings of Khan et al. (1996) who found higher dry 

matter when extra N fertilizer was applied to the land. 

Daramy et al. (2016) found that cowpea seed N, seed crude 

protein and cowpea total plant N contents were 

significantly affected by N rates while the highest values 

were obtained at 30 kg N/ha. Todorov  and Pevicharova   

(2000)  stated  that  applying  10  kg ammonium  nitrate 

resulted in standard production on average increase of 1.5-

18.8%. For study of nitrogen effects on yield of cowpea, 

Madukwe et al., (2008) stated that application of N to 

cowpea has been reported to increase its yield and the 

nutritional quality of the seeds. Also, Upadhyay and Anita 

Singh (2016) used four levels of nitrogen (0, 10, 20 and 30 

kg/ha) and found that seeds/pod and grain yield were 

significantly positive increased with increasing the nitrogen 

level. Generally, Wesley et al. (2001) reported that fish 
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pond effluent applied as irrigation and as a supplemental 

source of nutrients is beneficial for French bean and kale 

growth and yield. However, pond effluent should not be 

used as the primary source of nitrogen and phosphorus for 

crops owing to its low concentration of these elements. 

Moreover, the small amount of nitrogen and phosphorus in 

pond water does not justify adjustment of recommended 

nitrogen and phosphorus rates for crops.  
 

Table 7. The effect of water sources, nitrogen fertilizers rates and their interaction on cowpea traits in loam sandy 

soil Tamiya location on both seasons2017 and 2018.   

Treatments 

Characters 

Dry matter 

(g) 

Plant height 

(cm) 

No 

of pods 

Pod length 

(cm) 

100-seeds 

Weight (g) 

Yield 

(kg/fed) 

Protein 

(%) 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

 
Water (W) 

Fish culture 

water (W1) 
14.85 13.87 64.27 60.85 41.67 38.44 15.11 14.15 13.19 12.86 850.58 730.41 17.78 17.54 

Nile water 

(W2) 
13.12 12.59 53.87 52.19 37.56 35.33 13.03 12.56 12.62 12.74 803.14 714.71 16.49 15.93 

LSD (5%) 0.16 0.50 2.03 1.84 1.26 1.72 0.88 1.22 ns ns 8.83 45.71 1.23 0.54 

Nitrogen (N) 

N20 11.23 10.63 54.62 52.69 37.50 34.50 12.58 11.88 12.07 12.00 743.92 660.63 16.33 15.85 

N40 13.52 12.80 57.75 55.99 39.67 36.50 13.88 13.36 12.99 12.82 812.69 737.19 17.11 16.68 

N60 17.22 15.96 64.84 60.89 41.67 39.77 15.75 14.83 13.64 13.50 923.98 769.86 17.95 17.68 

LSD (5%) 0.35 0.56 0.82 0.91 0.74 0.63 0.44 0.48 0.43 0.28 20.13 22.27 0.31 0.29 

Interaction 

W1×N20 11.56 10.75 58.18 55.00c 38.30 35.67 12.86 12.05 12.04 12.00 774.72 674.05 16.79 16.46 

W1×N40 13.99 13.04 61.80 59.95 42.00 37.67 14.83 14.06 13.30 12.71 817.39 746.62 17.86 17.51 

W1×N60 19.01 17.23 72.83 67.58 44.67 42.00 17.63 16.35 14.22 13.87 959.63 770.57 18.68 18.64 

W2×N20 10.90 10.51 51.05 50.37 36.67 33.33 12.30 11.72 12.10d 12.16 713.13 647.21 15.88 15.23 

W2×N40 13.04 12.57 53.70 52.02 37.33d 35.33 12.92 12.67 12.68 12.93 807.98 727.77 16.37 15.84 

W2×N60 15.42 14.69 56.85 54.19 38.67 37.33 13.87 13.30 13.06 13.13 888.32 769.15 17.22 16.72 

LSD (5%) 0.49 0.80 1.16 1.29 1.04 0.89 0.63 0.68 0.61 0.40 28.47 32.21 0.44 0.4 
 

Table 8. Changes % in the studied traits as affected by water sources, nitrogen fertilizers rates and their 

interaction in the loam sandy soil Tamiya location on both seasons 2017 and 2018.   

Treatments 

Characters 

Dry matter 

(g) 

Plant height 

(cm) 

No 

of pods 

Pod length 

(cm) 

100-seeds 

Weight (g) 

Yield 

(kg/fed) 

Protein 

(%) 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

1st 

Season 

2nd 

Season 

Water (W) 

Fish culture 

water (W1) 
100% 100%  100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Nile water 

(W2) 
113.2 110.2  119.3 116.6 110.9 108.8 116.0 112.7 104.5 100.9 105.9 102.2 107.8 110.1 

Nitrogen (N) 

N20 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

N40 120.4 120.4 105.7 106.3 105.8 105.8 110.3 112.5 107.6 106.8 109.2 111.6 104.8 105.2 

N60 153.3 150.1 118.7 115.6 111.1 115.3 125.2 124.8 113.0 112.5 124.2 116.5 109.9 111.5 

Interaction (W×N) 

W2×N20 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

W1×N20 106.1 102.3 
 

114.0 109.2 104.4 107.0 104.6 102.8 99.5 98.7 108.6 104.1 105.7 108.1 

W1×N40 128.3 124.1 
 

121.1 119.0 114.5 113.0 120.6 120.0 109.9 104.5 114.6 115.4 112.5 115.0 

W1×N60 174.4 163.9 
 

142.7 134.2 121.8 126.0 143.3 139.5 117.5 114.1 134.6 119.1 117.6 122.4 

W2×N40 119.6 119.6 
 

105.2 103.3 101.8 106.0 105.0 108.1 104.8 106.3 113.3 112.4 103.1 104.0 

W2×N60 141.5 139.8 
 

111.4 107.6 105.5 112.0 112.8 113.5 107.9 108.0 124.6 118.8 108.4 109.8 
 

Locality effect: 

The combined analysis for both clay loam and 

loam sandy soil locations (Table 9) indicates significant 

differences between locations for 100-seeds weight (g), 

Yield/fed (kg), Dry matter and Protein (%). Also, highly 

significant differences among both water sources and 

nitrogen rates were existed for all studied traits except for 

100-seed weight which was not significantly affected by 

water sources. This could be due to that these characters 

were highly affected by land type in which the main effect 

was highly significant for these traits. Location × Water 

sources (L×W) interaction was significant for plant height, 

yield and dry matter, indicating that cowpea (Teba cv.) 

produced relatively better with some water sources in some 

locations (land type) than it did in other. Also, Location × 

Nitrogen rates (L×N) interaction was significant for dry 

matter, indicating that cowpea plants produced dry matter 

relatively better with some Nitrogen rate in some locations 

(land type) than it did in other.(W×N) and (W× L) 

interactions in most studied traits revealed definitely that 

certain water sources fluctuated consistently different in 

rank performance in the locations of testing at different 
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nitrogen rates. In the meantime, the W×N effect was 

significantly greater than the interaction of L×W×N for all 

studied traits except 100-seed weight which exhibited 

comparable effects. These results revealed that in most 

traits, the differential response of some water sources with 

the individual nitrogen rates was sufficiently similar in the 

different locations to warrant that, these differentials may 

be permanent features for these nitrogen rates. 

Furthermore, nitrogen rate had the major effect on these 

traits, in which the mean square for W×N was greater than 

that of L×W interaction as all studied traits except 100-

seeds weight and yield. Combined means as influenced by 

location, water sources, nitrogen rates and their interactions 

in 1
st
 season of study were shown in Table (10). Generally, 

It could be recommended that cowpea plants cv. Teba 

fertilized with 60 kg N/fed. and irrigated with fish culture 

water produced significantly highest values for all studied 

traits in Ibshway (old land) compared with Tamiya (New 

land)location with significantly differences between the 

two land types except pod length and100-seeds weight 

which exhibited no significant differences. On contrast, no 

significant differences were observed between the two 

locations (both clay loam and loam sandy soil types) for 

plant height, pod length, number of pods and 100 seeds 

weight when cowpea plants cv. Teba fertilized with 60 kg 

N/fed. and irrigated with Nile water. Locality effect earlier 

studied by some Egyptian authors as Zayedet al., 1999 and 

Zayedet al., 2005 on Pea and Zayed and Asfour 2005 on 

Faba bean. Therefore, recycling the drainage water of fish 

farming, rich with organic matter for agriculture use can 

improve soil quality and crops productivity (Eid et al., 

2014) and reduce the total costs of fertilizers by adding A 

minimum doses from minerals fertilizers.  

 

Table 9. combined analysis of variance for studied traits over two locations of 1
st
 season of study2017 

Source of variation d.f. 
plant 

height (cm) 

Pod length 

(cm) 

No. of 

pods/plant 

100-seeds 

weight (g) 

Yield/feddan 

(kg) 

Dry 

matter 

Protein 

(%) 

B 2 10.019 2.0683 0.4444 0.0128 918.1 0.7842 0.49659 

Location (L) 1 49.163 0.0427 25 1.8225* 35240* 116.7480** 2.6136* 

Ea 2 3.62 0.3399 2.3333 0.0353 1807.8 0.2125 0.03284 

Water sources (W) 1 1239.4** 45.96** 196** 2.4859 37835.4** 61.022** 16.080** 

L×W 1 16.04* 0.3062 2.7778 0.0178 2724.1* 6.7860* 0.02351 

Eb 4 1.143 0.7759 3.0556 0.5715 147.2 0.3146 0.32461 

Nitrogen rates (N) 2 371.2** 30.4** 52.11** 11.74** 114031** 154.10** 8.602** 

L×N 2 1.248 0.0015 0 0.5328 537.3 5.0935** 0.01905 

W×N 2 89.069** 7.250** 10.3333** 0.3587 5421.2* 10.6054** 0.2240* 

L×W×N 2 2.376 0.009 0.4444 0.2391 2363 0.7883 0.00737 

Error 16 1.121 0.1108 0.3472 0.2172 965.2 0.6245 0.05168 
*,** significant and highly significant differences, respectively 
 

Table 10. combined means as influenced by location, water sources, nitrogen rates and their interactions in 1
st
 

season2017  of study. 

Character 
plant height 

(cm) 

Pod length 

(cm) 

No. of 

pods/plant 

100-seeds 

weight (g) 

Yield/fed 

(kg) 

Dry 

matter 

Protein 

(%) 

Treatment W1 W2 mean W1 W2 mean W1 W2 mean W1 W2 Mean W1 W2 mean W1 W2 mean W1 W2 Mean 

L1 

N1 60.3 52.6 56.4 13 12 12.5 41 37.3 39.2 12.3 12 12.2 810.5 775.5 793 14.8 11.8 13.3 17.4 16.2 16.8 

N2 65.8 54.0 59.9 15 12.7 13.8 44 38.7 41.3 13.7 13 13.3 903.8 847.1 875.5 18.5 17.0 17.8 18.5 16.9 17.7 

N3 77.8 58.0 67.9 17.7 13.7 15.7 46.7 40 43.3 14.8 14.3 14.6 1077.3 922.4 999.8 24.6 18.7 21.7 19.3 17.8 18.6 

mean 67.9 54.9 61.4 15.2 12.8 14 43.9 38.7 41.3 13.6 13.1 13.4 930.6 848.3 889.4 19.3 15.9 17.6 18.4 17.0 17.7 

L2 

N1 58.2 51.1 54.6 12.9 12.3 12.6 38.3 36.7 37.5 12.0 12.1 12.0 774.7 713.1 743.9 11.6 10.9 11.2 16.8 15.9 16.3 

N2 61.8 53.7 57.8 14.8 12.9 13.9 42 37.3 39.7 13.3 12.7 13.0 817.4 808 812.7 14.0 13.0 13.5 17.9 16.4 17.1 

N3 72.8 56.9 64.8 17.6 13.9 15.8 44.7 38.7 41.7 14.2 13.0 13.6 959.6 888.3 924 19.0 15.4 17.2 18.7 17.2 18.0 

Mean 64.3 53.9 59.0 15.1 13.0 14.1 41.7 37.6 39.6 13.2 12.6 12.9 850.6 803.1 826.9 14.9 13.1 14 17.8 16.5 17.1 

W- mean 66.1 54.4 - 15.2 12.9  42.8 38.1  13.4 12.9  890.6 825.7  17.1 14.5  18.1 16.7  

L.S.D (0.05) 

L×N 

L×W 

L×W×N 

- 

- 

- 

ns 

- 

ns 

2.201 

- 

- 

- 

- 

ns 

 

- 

ns 

ns 

- 

- 

- 

- 

ns 

 

- 

ns 

ns 

- 

- 

- 

- 

ns 

 

- 

ns 

ns 

- 

- 

- 

- 

ns 

 

- 

ns 

55.52 

- 

- 

- 

- 

ns 

 

- 

0.847 

0.595 

- 

- 

- 

- 

ns 

 

= 

ns 

ns 

- 

N1 59.2 51.8 55.5 12.9 12.2 12.5 39.7 37 38.3 12.2 12.1 12.1 792.6 744.3 768.5 13.2 11.4 12.3 17.1 16.1 16.6 

N2 63.8 53.9 58.8 14.9 12.8 13.9 43 38 40.5 13.5 12.8 13.2 860.6 827.6 844.1 16.3 15.0 15.6 18.2 16.6 17.4 

N3 75.3 57.4 66.4 17.7 13.8 15.7 45.7 39.3 42.5 14.5 13.7 14.1 1018.5 905.3 961.9 21.8 17.1 19.4 19 17.5 18.3 

L.S.D 0.05 

L 

W 

N 

W×N 

 

- 

- 

- 

1.289 

- 

ns 

0.989 

0.916 

- 

- 

- 

- 

- 

0.800 

- 

ns 

0.815 

0.288 

- 

- 

- 

- 

- 

1.583 

- 

ns 

1.618 

0.51 

- 

- 

- 

- 

- 

ns 

 

- 

0.269 

ns 

0.403 

- 

- 

- 

- 

- 

31.91 

- 

60.98 

11.23 

26.89 

- 

- 

- 

- 

- 

0.869 

- 

0.661 

0.519 

0.684 

- 

- 

- 

- 

- 

0.519 

- 

0.26 

0.527 

0.197 

- 

L1:  old soil                       L2: New soil 

W1: fish water                  W2:  Nile water 

N1:  20 kg N/ fed              N2: 40 kg N/ fed             N3:  60 kg N/ fed 
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Seed content of heavy metals:  

The result of irrigation by fish culture water (W1) 

on two locations study i.e. clay  loam(L1) and  loam sandy 

(L2) as affecting on Cowpea seed content of heavy metals 

are given in Table (11). The data showed that there were 

differences in seed content of heavy metals with different 

planting seasons and different locations. Given the( Tables 

1c and 1d), which indicate a difference in the content of 

fish culture water from heavy metals namely lead, 

aluminum, arsenic, lithium and selenium in both seasons as 

well as in both locations, the highest data was estimated at 

the sandy soil location in the first season.  
 

Table 11. Effect fish culture water irrigation on cowpea 

seed heavy metals content in Ibshway (clay 

loam soil L1) and Tamiya ( loam sandy soil 

L2) location on 2017 and 2018 seasons. 

Heavy 

metal 

L1 L2 

1st Season 1st Season 2nd Season 2nd Season 

Pb 0.04 5.7 5.8 0.04 

Al 1.8 5.4 5.6 1.9 

As 0.01 0.5 0.3 - 

F 0.3 1.4 1.3 0.04 

Cr - 0.2 0.1 - 

Ni - 0.3 0.3 - 

Li 0.03 2.7 2.5 - 

Se 0.02 0.04 0.04 0.01 

Co - 0.07 0.06 - 
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السمكٍة  والتسمٍد الىٍتروجٍىً على ومى و محصىل اللىبٍا فً تربة طٍىٍة طمٍٍة وتربة بمٍاي المسارع الري تأثٍر 

 طمٍٍة  رملٍة.
احمد ابراهٍم علً

1
جٍهان زٌىهم محمد و  

2
 

1
 مركس البحىث السراعٍة –معهد بحىث البساتٍه  –الخضر ذاتٍة التلقٍح  بحىث قسم

2
 مركس البحىث السراعٍة –البساتٍه معهد بحىث  –قسم بجىث الخضر خلطٍة التلقٍح 

 

َحبفظت اىفًٍ٘ ، ٍصش ب( L2طٍٍْت سٍيٍت  ( ٗطبٍٍت )حشبتL1أجشٌج اىخجبسة اىٍَذاٍّت فً مو ٍِ ٍْطقخً إبش٘اي )حشبت اىطٍٍَت اىطٍٍْت 

ٍٗسخٌ٘بث اىخسٍَذ  ، (W2 اىٍْو ٍٍبٓ ٗ، W1 صشف اىَضاسع اىسَنٍٔىذساست حأثٍش ٍصبدس اىٍَبٓ )ٍٍبٓ  2017ٗ  2016، خلاه فصيً 

( قٌٍ W1ىٍَبٓ صشف اىَضاسع اىسَنٍٔ ٍِ اىخشبت. مبُ  ّ٘ػٍِّببحبث اىي٘بٍب فً  ٗإّخبج َّ٘ ػيى ىيفذاُ/ N( مجٌ 60 - 40 - 20) اىٍْخشٗجًٍْ

٪( ،  61.5ٗ  62.6بْسبت ) اىقٌٍ الاػيً N60 ٗمبُ ىخشمٍض اىْخشٗجٍِآّفبً.  اىَذسٗسٔ( فً جٍَغ اىصفبث W2ٍٍبٓ اىٍْو ) ٍيتأػيى ٍِ ٍؼب

ػيى اىَؼبٍيت ٪(  11.6ٗ  ٪10.5( ٗ ) 26.0ٗ  ٪26.1( ، ) 15.3ٗ  ٪19.6( ، ) 28.7ٗ  ٪25.4( ، ) 15.0ٗ  0.6) ٪1( ، ) 15.7ٗ  20.3)

 100ٗصُ شّت ، ٍخ٘سظ ، اسحفبع اىْببث )سٌ( ، ػذد اىقشُٗ ، ط٘ه اىق )جٌ(( اىَقببيت ىيَبدة اىجبفت N20)راث اىَؼذه اىَْخفط ٍِ اىٍْخشٗجٍِ 

ٌشٍش اىخحيٍو اىَشخشك ٗ (L1) خشبت اىطٍٍَت اىطٍٍْت اىٗاىْسبت اىَئٌ٘ت ىيبشٗحٍِ )٪( فً ملا اىَ٘سٍَِ الأٗه ٗاىثبًّ ػيى اىخ٘اىً فً  )جٌ(حبت

اىَبدة ٗ اىَحص٘ه )مجٌ( ٗبزسة )جٌ(  100إىى اخخلافبث مبٍشة بٍِ اىَ٘اقغ ى٘صُ  ٔ ٗاىخشبت اىشٍيٍت اىطٍٍَتاىطٍٍْ ٍٔاىطٍَ ىيخشبٔ أي يَ٘قؼٍِى

بٍِ مو ٍِ ٍصبدس اىٍَبٓ ٍٗؼذلاث اىٍْخشٗجٍِ ىجٍَغ اىصفبث اىَذسٗست  ٍؼٌْ٘ٔ)٪(. أٌضب ، ح٘جذ فشٗق ٗاىْسبت اىَئٌ٘ت ىيبشٗحٍِ  )جٌ(  اىجبفت

ىفذاُ/  Nمجٌ  60بـ ٗاىَسَذٓ طٍبٔ صْفّببحبث اىي٘بٍب  .ش بَصبدس اىٍَبٓبزسة اىزي ىٌ ٌخأثش بشنو مبٍ 100ٗصُ  ٍخ٘سظ ببسخثْبء َّٗ شَ ٍُ بٍَبٓ  ٔ. ٗ

طبٍٍت )حشبت  ٘قغخشبت اىطٍٍَت اىطٍٍْت( ٍقبسّتً بَاىإبش٘اي )ٍ٘قغ ىنو اىصفبث اىَذسٗست فً  فشٗق ٍؼٌْ٘ٔأػيى  اػطجصشف اىَضاسع اىسَنٍٔ 

ٗاىخً ىٌ حظٖش ػيٍٖب فشٗق  بضس100ٓٗصُ  ٍٗخ٘سظ مبٍشة بٍِ ّ٘ػً الأسض ببسخثْبء ط٘ه اىقشّت ٍؼٌْ٘ٔ سٍيٍت طٍٍَت( ٍغ ٗج٘د اخخلافبث

طٍبٔ ٗاىَسَذٓ  فً صْف اىي٘بٍب (فً ملا ٍِ ابش٘اي ٗطبٍٍٔبٍِ اىَ٘قؼٍِ )ٍؼٌْ٘ٔ فشٗق  اي . ػيى اىْقٍط ٍِ رىل ، ىٌ ٌلاحظ ٗج٘د ٍؼٌْ٘ٔ

ىٔ بٍَبٓ اىٍْو  Nمجٌ  60بـ َّٗ شَ ٍُ ححخ٘ي بزٗس اىي٘بٍب اىَشٌٗت بٍَبٓ . بزسة  100ٗػذد اىقشُٗ ٗٗصُ  اىقشُببىْسبت ىط٘ه اىْببث ٗط٘ه / فذاُ. ٗ

اىشصبص ٗالأىًٍٍْ٘٘ ٗاىضسٍّخ ٗاىيٍثًٍ٘ ٗاىسٍيًٍٍْ٘. ٗحخببٌِ حشمٍضاث مو ٍِ ٕزٓ اىؼْبصش  ٍْٖباىَضاسع اىسَنٍت ػيى بؼط اىؼْبصشاىثقٍيت ٗ

 حبؼب ىَ٘سٌ اىَْ٘ ٗطبٍؼت اىخشبت.
 

 

 


