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ABSTRACT 

This study assessed the yield and the nutritional quality of Abuja local cowpea (Vigna unguiculata L.) variety applied with 

Albit®bioregulator, NPK fertilizer and Seedplus® fungicide/insecticide and Albit® + Seedplus®. It was conducted on the 

experimental field of Teaching and Research Farm, Faculty of Agriculture, University of Abuja, Abuja-Nigeria. The experiment 

was laid out in a Randomized Complete Block Design (RCBD) with 3 replications and 5 treatments. It was observed that the 

number of pods at 83, 90 and 97 days after sowing (DAS) in the control was significantly (p ≤ 0.05) lower than the treated plots 

and the cowpea applied with NPK fertilizer had the highest number of pods at 90 and 97 days. The dry pods yield at 124 DAS 

from the cowpea applied with Albit® (0.2ml/l of water), Albit® + Seedplus®, and NPK fertilizer(142.4 kg/ha) were significantly (p 

≤ 0.05) higher than the Seedplus® only and control. The cowpea applied with NPK fertilizer (142.4 kg/ha) or Albit® + Seedplus®; 

had relatively higher seed yield than the control plots. The proximate analysis of the harvested plant, showed that cowpea crops 

treated with NPK fertilizer or Albit®bioregulator had significantly higher crude protein and fibre contents than those treated with 

Seedplus®, Albit®+Seedplus® and the control. It was indicated that in order to boost the cowpea yield, growers could use 

Albit®bioregulator+ Seedplus® as input in cowpea production in place of NPK chemical fertilizer. 

 

INTRODUCTION 

Cowpea (Vigna unguiculata L. Walp) is the most important 

food legume grown in the tropical savannah zones of 

Africa. Cowpea is a preferred staple food in many regions 

of Africa. Its desirability reflects the fact that the leaves, 

immature pods, fresh seeds and dry grain can be eaten or 

marketed (Nkouannessi, 2005).The mature grain contains 

23-25% protein, 50-67% starch, B-vitamins such as folic 

acid which is important in preventing birth defects, and 

essential micronutrients such as iron, calcium, and zinc 

(Langyintuoet al., 2003). 

The low yield of cowpea in Nigeria, at 0.05 to 0.30 metric 

tonnes (MT).hectare (ha)-1 (Omotosho, 2014), indicates 

that the farmers are operating at less than 15% production 

efficiency. The three essential macronutrients – N, P and K, 

which are the major growth limiting nutrients, are very 

important in the biogeochemical cycles and processes that 

affect soil fertility (Steinshamnet al., 2004; Fang et al., 

2005). Plant utilization of fertilizer N is impacted by the N 

cycle in the plant-soil system. In a similar manner, plant 

use of P and K fertilizers are impacted by the 

biogeochemical cycles. The use of inorganic fertilizers has 

been the conventional way of fertilizer application to crops.  

Albit
® 

- a novel plant growth regulator and bio-fungicide is 

reported to have improved germinability and seedling 

vigour, improve vegetative growth, accelerates maturity 

and yield of cereals and vegetables (Albit Biotechnology 

LLC, 2008). Albit® is composed of hydrolysate of 

microorganisms (Bacillus megaterium H Pseudomonas 

aurefaciens); microelements, growth substances (poly-

beta-hydroxybutyrate (6.2g PHB L
-1

) and terpenes, 

extracted from plant shoots (Zlotnikov, 2006; Anjorinand 

Salako, 2010).Albit
® 

is formulated as an alternative farm 

input to synthetic fertilizer and fungicide which are less 

environment-friendly. 

The nutritional health potentials and economic prospects 

are incentives for recent efforts in sole cowpea production 

for which appropriate nutrient management 

recommendations must be available. Studies were, 

therefore, carried out at Abuja, Nigeria to evaluate the 

effect of Albit
®

, Seedplus
®

, Albit
®

+ Seedplus
®

 and NPK 

fertilizer on the pods and grain yield and the nutritional 

profile of cowpea using the popular Abuja local white 

variety. This is an attempt to search for a sustainable 

alternative to the use of inorganic fertilizers. 
 

MATERIALS AND METHODS 

Study site 

The research was carried out during the wet seasons (July-

November) of 2013 in the University of Abuja Teaching 

and Research Farm, University of Abuja Main Campus, 

(Latitude 9o2´N and Longitude 7o0´ E,elevation of 322.6m 

above the sea level,with a temperature ranging from 

18.45°C - 36.05°C and the annual total rainfall of 1100mm 

– 1600mm, located in the Southern Guinea Savannah agro 

ecological zone of Nigeria 

Sources of Experimental Materials 

The Abuja local cowpea seedswith white seed coat 

colour,was obtained from a farmers shop in Gwagwalada-

Abuja. It had moderate maturity period, semi-prostrate, 

photosensitive and large seeded. 

TheAlbit
® 

used wasmanufactured by Albit® Scientific and 

Industrial LLC prospect Nauka 5 Pushchino, Moscow 

oblast 142290 Russia and obtained from a distributor 

FALPAS Ventures Limited. The Seedplus®30WS (10% 

carbendazim, 10% imidacloprid,10% metalaxyl, 600g/kg) 

was used as seed treatment againstseed-borne pest while 

Karate® (lambda-cyhalothrin, 5% EC, 0.5kg/ha) EC was a 

broad spectrum insecticide applied. 

Field Experimental Layout and Design 

The experiment was laid out in a Randomized Complete 

Block Design (RCBD) with three replications. The 

experimental plot was cleared and laid out accordingly. The 

gross plot comprised of 5 rows spaced 50 cm apart and 4 m 

long (10 m 2), while the net plot was made up of the three 
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inner rows and 4 m long (6 m2 ).  Each experimental plot 

had 0.5 m2 path way to prevent Albit®/insecticides drifts 

and inter-plot interference and 1 m between each block.A 

total of 96m2 area size (24m × 4m) was covered. Cowpea 

seeds were planted 0.15 m apart within row.  The 

treatments Albit®, Albit+Seedplus®, Seedplus®, NPK 

fertilizer and the control were accordingly allocated to each 

experimental plots.   

Seed treatment and sowing 

Cowpea seeds were pre-soaked for 2hours in Albit
®

 

(0.2ml/l of water) and werethen thoroughly mixed. At 3 

WAS, 0.2ml Albit/l of water were foliar applied. Seedplus® 

was applied by pouring the seeds in a plastic container and 

mix with the Seedplus (1.25 g 0.5 kg-1 seeds)®. Cowpea 

was sown on fresh manually cultivated ridges, two seeds 

per hole at a spacing of 0.75m by 0.50m and at a depth of 

2.5cm. Sowing was carried out on the 31st/07/2013.  NPK 

fertilizer 15:15:15 application was later carried out 28 days 

after emergence. Application rate of NPK fertilizer was 

142.4 kg/ha (i.e. 0.00356 kg/plant) before planting as 

recommended by FCTADP (2008) for cowpea production 

in the North Central States of Nigeria. Planting was done 

by dibbling three seeds per hill at the depth of 3 cm. 

Spraying of Karate® was carried out as early as 21DAS 

based on insect populations reaching locally determined 

economic threshold. This was repeated at 10 days interval. 

Data collection 

From the three middle ridges, three cowpeas per plot were 

tagged for the collection of data on number of pods.Data on 

yield components were collected weekly after sowing 

(WAS) from the tagged samples. 

Pods and grain yield 

Number of pods per cowpea plants was taken at 83, 90 and 

97 DAS by direct counting and recording. The pods were 

picked from the net plots at 121 DAS, sundried for a week 

and weighed with weighing balance. The pods were shelled 

and the dry weight was recorded before taken for proximate 

analysis in Advanced Chemistry Laboratory of Sheda 

Science and Technology Science Complex, Sheda Abuja. 

Proximate Analysis Procedures 
Determination of moisture content, Ash Value, Crude Fibre 

(using Trichloracetic acid Method), Crude Lipids, Crude 

Protein were done as described by AOAC (1990). 

Determination of  the soil physico-chemical properties 

Soil samples from the uninoculated experimental sites were 

randomly taken at the depth of 0 - 30 cm, bulked and 

analyzed for physical and chemical properties. This was in 

accordance with standard procedures in use at the 

Department of Soil Science Laboratory, Federal University 

of Technology, Minna as described below:    

i. the soil sample was air-dried, crushed gently to pass 

through 2 mm mesh sieve. The fine earth fraction (<2 

mm in diameter) was collected and used for particle size 

and all chemical determinations; 

ii. soil pH values were determined in both distilled water 

(H2O) and in potassium chloride (KCl) solution using a 

soil/liquid ratio of 1:2.  The pH values were read using a 

Beckman zeromatic pH meter; 

iii. organic carbon (OC) was determined by the modified 

Walker-Black Wet Combustion Method. The percentage 

OC was calculated by multiplying the value for organic 

carbon by the convectional Van Bemellar factor of 1.724 

which is based on the assumption that soil organic matter 

contains 58% of carbon; 

iv. particle size was mechanically analyzed using the 

Bouyoucous hydrometer method. 

v. total nitrogen was determined by the micro Kjeldahl  

method of Bremner and Mulvancy (1982) using Na2SO4-

2 catalyst mixture; 

vi. exchangeable bases(Ca, Mg, Na, and K) and Cation 

Exchange Capacity (CEC) were determined by 

ammonium acetate (NH4OAC) extraction methods; 

vii. base saturation was obtained by dividing the sum of the 

bases (Ca, Mg, Na, and K)  by the CEC and multiplied 

by the quotient 100 

        𝑏𝑎𝑠𝑒 𝑠𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛 = 1 +
𝑇𝐸𝐵

𝐶𝐸𝐶
𝑥

100

1
 

      Where TEB  =  Total Exchangeable Bases;     

       CEC  =  Cation Exchange Capacity 

viii. exchangeable acidity (H+ and Al3+) was determined by 

the titrimetric method using 1 N KCl extract i. e 74.5 g of 

KCl/L  (Mclean, 1982); 

ix.    phosphorus was estimated by using Bray I phosphorus 

solution method.  

Statistical analysis 

Data collected were subjected to Analysis of Variance 

(ANOVA) and separation of treatment means tested at 5% 

probability level by Duncan Multiple Range Test (DMRT) 

test at 5% probability level using the GENSTAT Discovery 

Edition 4 [GENSTAT, 2009]. 

RESULTS 

The physical and chemical properties of surface (0-20 cm) 

layer of soils in the experimental sites are shown in Table 

1. The soil sample was physically characterized as grayish 

brown, loam textural class (10YR3/2). Analysis of variance 

(ANOVA) of the data collected on the parameters 

measured showed that there were significant (p ≤ 0.05) 

difference in the number of pods, dry pod weight and grain 

yield per the cowpea plants due to treatment effects. There 

were also significant (p ≤ 0.05) difference in the nutritional 

profile of the seeds due to  the Albit® and NPK fertilizer 

application. 

Effects of Albit®, NPK fertilizer and Seedplus® on the 

pods and grain yield of Cowpea  

The cowpea plants applied with NPK fertilizer had 

significantly (p ≤ 0.05) higher number of pods at 90 and 97 

days after sowing (DAS), while there was least number of 

pods/plant in the untreated plots (Table 2).The number of 

pods (90 and 97 DAS) per plants applied with NPK 

fertilizer were significantly (p ≤ 0.05) higher than those 

treated with Seedplus®, albit or those in the untreated plots. 

There was no significant (p ≥0.05) difference in the pod 

yield and dry grain yield per plants applied with NPK 

fertilizer, Albit® + Seedplus® orAlbit® 
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Table 1. Chemical characteristics of soil sample 

        (0 – 20 cm depth) from the experimental site 

 

Effect of Albit®, NPK fertilizer and Seedplus® on the 

nutritional components of cowpea V. unguiculata 
The moisture content of the seeds from the Seedplus® 

treated plots was significantly (p ≤ 0.05) higher than those 

treated with Albit®, Albit® + Seedplus®, NPK fertilizer and 

the control (Table 3). The ash content of the seeds applied 

with NPK fertilizer and Seedplus® only were significantly 

higher (p≤0.05) than from other treatments. The crude fibre 

content in cowpea applied with Albit® only was 

significantly (p ≤ 0.05) higher than the seeds from other 

treatments. The crude lipid content in the seeds applied 

with NPK fertilizer and the control plots was significantly 

(p ≤ 0.05) higher than the rest treatments. The carbohydrate 

content in the cowpeas applied with NPK fertilizer was 

significantly (p ≤ 0.05) lower than other treatments. The 

carbohydrate contents in the cowpeas applied with 

Seedplus® only or in the control were higher than those 

treated with Albit® or NPK fertilizer. However, the content 

in the cowpea applied with Albit® + Seedplus® and Albit® 

were not significantly (p ≥ 0.05) different from each other. 
 

DISCUSSION 
 

The experimental site has been used for arable crop 

cultivation whose features - minimal mechanized tillage 

and inorganic fertilizer application practices- have been 

indicted for aiding soil degradation through rapid soil 

organic matter depletion (Lal, 1999). The soil was slightly 

acid to neutral sandy loams with low total N and 

exchangeable cations. The available P was 4.49  mg.kg-1 

which are lower than 7.0 mg.kg-1 established by Kang and 

Nangju (1983) as the critical soil available P level 

for cowpea. Olatunji et al. (2012) reported from their two 

seasons study that inorganic NPK fertilizer significantly 

reduced soil pH  and increased N and P content of the soil. 

This study indicated that the number of pods increased 

under NPK fertilizer application. The importance of an 

externally applied N to the growth and grain yield of 

cowpea was reported by (Abayomi et al., 2008) that the 

application of NPK fertilizer i.e. (30kg N, 15P2O5, 15K2O 

ha-1) significantly enhanced early vegetative growth and 

improved yield. This was attributed to the stimulating 

effect of nitrogen on root activity and rooting pattern. 

Brady and Weil (2008) reported that grain yield response to 

P application was significant and so stressed its importance 

in improvement of vegetative characters such as plant 

height and early flowering. Taura   and Fatima (2008) also 

reported that the cowpea plants applied with NPK fertilizer 

during vegetative period had earlier onset of flowering than 

those dependent on symbiotic N fixation.  However, the 

combination of pig dung and NPK (16:16:16) fertilizer 

significantly increased the plant growth and yield of 

cowpea, over application of NPK alone or the untreated 

plots.   Maximum yield of 1.4 t/ha was obtained with 

application of 8 t/ha Pig Manure + 60 kg NPK.
 

Table2: Effects of Albit®, NPK fertilizer and Seedplus® on the number of pods,  pod yield and grain yield of cowpea 
Treatment Number of 

pod/plant (83 
das) 

Number of 

pod/plant 
 (90 das) 

Number of 

pod/plant (97 
das) 

Pod yield (124 

das)(kg/ha) 

Dry grain yield   131 

das (kg/ha) 

 

ALBIT® 

SEEDPLUS® 

ALBIT® + 

SEEDPLUS® 
NPK FERTILIZER 

CONTROL 

12.80B 

14.67A 

14.50A 

 
16.60A 

 

9.73C 

13.23B 

16.13B 

15.60B 

 
18.77A 

 

8.00C 

13.88B 

17.73B 

15.60B 

 
18.77A 

 

8.00C 

791.05AB 

643.80BC 

851.4A 

 
746.57AB 

 

538.79C 

680.70A 

475.79B 

626.102A 

 
598.52A 

 

366.77c 

Values are expressed as mean of these replicates (n=3); DAS= Days after sowing; Values with different superscripts down the column are 

significantly different from each other (p≤0.05) by Duncan Multiple Range Test (DMRT). 
 

 

Table 3: Effect of Albit, NPK fertilizer and Seedplus on the nutritional components of cowpea (V. unguiculata) seeds 
Treatment Moisture 

content % 

Ash content % Crude fibre 

content % 

Crude protein 

content % 

Crude lipid 

content % 

Carbohydrate 

content % 

Values are expressed as mean of 3 replicates (n=3); Values with different superscripts down the column are significantly different from each 

other (p≤0.05) by Duncan Multiple Range Test (DMRT). 

 

Soil property Value 
% Organic carbon 6.04 

% Organic matter 1.02 

    pH (H2O) suspension 1:2 5.65 

     pH (KCl) suspension 1:2 5.50 

Total nitrogen (g Kg-1) 0.80 

Extractable P (mg Kg-1) 4.49 
Exchangeable cations 

(cmol+ Kg-1) 

 

Ca 2.20 

Mg 4.01 

K 0.50 

Na 0.38 
Exchangeable acidity 

 (c mol+ Kg-1) 

 

Al3+, H+ 0.50 

ECEC (cmol+ Kg-1) 6.82 

Albit® 

Seedplus® 

Albit® + 

Seedplus® 

NPK Fertilizer 
Control 

7.8000b 

9.0150a 

8.0750 b 

 

8.0500 b 
 

7.6100 b 

0.9500 b 

1.1000ab 

1.0500 a 

 

1.3000 a 
 

0.8750 b 

4.0150a 

3.7600 b 

3.8050 b 

 

3.1450c 
 

3.6 250 c 

18.7450 b 

17.8400 c 

17.8050 c 

  

19.5900 a 
 

17.8250 c 

1.4500 b 

1.9500 b 

1.5500 b 

 

2.7750 a 
 

3.0250 a 

66.0400 b 

65.3100ab 

66.9400 b 

 

64.0400 c 
 

67.2400 a 
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Cowpea applied with Albit® + Seedplus® had a high 

number of pods indicating that this combination increase 

cowpea yield and these was in line with Yakhtanigova 

(2009)  who reported that for a pronounced effect, seed 

treatment with Albit® should be followed with foliar 

sprayings and other pesticides. Dzemoet al., 2010, Egho, 

2010, Degriet al., 2012, reported that the application of 

seed treatment pesticide on cowpea seeds protected the 

cowpea against soil-borne pest and ensures optimal pod and 

seed protection. According to Kandyba and Lazarev 

(2001), the optimal range of concentration for the 

biochemical pre-soaking Albit®  should be between 0.2 - 

0.4 ml L-1 H2O depending on the nature of the seed. 

In Russia, enhanced growth of crops was obtained when 

Albit® seed treatments were combined with fungicides such 

as Vitavax 200 (carboxin + thiram) or Fenoram (carboxin). 

Usage of Albit® decreased chemical fungicide and 

fertilizer consumption and eventually increased yield, 

quality and economic returns of crop produce.Pre-soaking 

Albit® seed treatment was reported to have made up 50- 

60% of total Albit® effect, the rest been obtained through 

foliar spraying. Combination of Albit® with chemical 

fungicides seems to have led to synergistic effects 

(Tenyaev and Donskova, 2008). Use of Albit® with only 

half of application rate of fungicides provided the same 

protective effect, as full dose of fungicides in cereals. In a 

test in all Russia Institute of Plant Protection of Moscow 

State University (2004), Albit® was reported to have the 

ability to induce resistance to wide range of both fungus 

and bacterial infections. 

The control plot showed the highest moisture content and 

the lowest moisture content was obtained under NPK 

fertilizer application. Cowpea applied with NPK fertilizer 

had significantly (p ≤ 0.05) higher percentage of crude 

protein (CP), crude lipid and ash content than the control. 

This was in agreement with the report of (Manga et al., 

2004) that protein content can be increased with any of the 

NPK fertilizer application. The increase in CP might be 

because N is an important element in protein synthesis. 

This observation was in agreement with earlier reports of 

Abidin (2006). Albit® bioregulator has proven to be a 

promising agrochemical input in improving seedling 

quality of cereal crop. This indicated the superiority of 

integrated approach to crop management over a one way 

approach. The level of NPK fertilizer appeared to have no 

significant effect on carbohydrate content of cowpea. 

Sultana (2003) also found no significant effect of NPK 

fertilizer application on carbohydrate contents of cowpea. 

Similar results were also reported by Khan et al. (1992) in 

cowpea forage studies. 
 

CONCLUSION 
 

This preliminary study indicated that the pods and grain 

yields from the cowpea applied with Albit®(0.2ml/l of 

water) + Seedplus®, Albit® and NPK fertilizer (142.4 

kg/ha) were significantly (p ≤ 0.05) higher than those 

treated with Seedplus® only  or those in the control. The 

cowpeasapplied with NPK fertilizer displayed significant 

increased crude protein and reduced crude fibre content. 

Those applied with Albit® had the highest ranges of crude 

fibre content while the cowpeas from the control plots had 

the highest carbohydrate contents. It proved preferable for 

cowpea farmers to substitute NPK fertilizer for Albit® + 

Seedplus® if improved yield and cowpea crude protein are 

the target.Confirmatory experiment involving various 

cultivars across Nigerian different agroecologies is 

essential. 
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