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Abstract: Determining of the optimal plant density is essential for judicious use of water and nutrients. Besides,
N is the primary component of a plant's photosynthesis machinery. Thus, two field experiments were conducted
during two successive summer seasons (2013 and 2014) at Kafr Al-Hamam Agric. Res. Station, Sharkia
governorate, ARC, Egypt to study the response of cowpea to two planting densities (35000 and 70000 plants
fed ), nitrogen fertilizer, Rhizobium inoculants and their combination on forage and seed productivity of1

cowpea (Vigna unguiculata L. cv. Baladi.). Results indicated that the studied growth traits, forage and seed
yield were significantly affected by the planting density and fertilization treatment. Use of 70000 plants fed 1

increased plant height, fresh and dry forage yield fed  (one feddan=4200m ) of cowpea plants. While, use of1 2

35000 plants fed  increased number of branches plant , number of leaves plant , leaf/stem ratio, number of1 1 1

pods plant , number of seeds plant , pods weight plant  100-seed weight, seed weight plant , seed yield1 1 1 1

fed , number of nodules plant , nodules dry weight plant , root dry weight, nitrogen and protein percentage.1 1 1

The application of Rhizobium+15kg N fed  gave the highest values of all studied traits. Likewise, the1

application of planting 35000 plants fed  with Rhizobium+15Kg N fed  gave the highest values of all traits,1 1

except plant height and fresh and dry forage yield fed . However, treatment planting 70000 plants fed  with1 1

Rhizobium+15 Kg N fed  gave the highest value of plant height and hence the fresh and dry forage yield1

fed . Correlation coefficients among studied traits indicated that fresh or dry forage yield was positively and1

significantly associated with plant height. Regarding seed yield, significant and positive correlations were
found with number of leaves plant , number of pods plant , number of seeds plant , pods weight plant ,1 1 1 1

100-seed weight and seed yield plant .1

Key words: Cowpea Vigna unguiculata  Planting density  Bio-nitrogen fertilization

INTRODUCTION for milking cows. In a crop rotation program, cowpea can

Cowpea (Vigna unguiculata (L.) Walp) is a fixation or by incorporation in the soil as a green manure
leguminous forage crop. Cowpea is a forage legume, crop. Cowpea also offers an alternative for grain
which can be grown in relatively infertile sandy soils with production. In addition, cowpea is tolerant to drought and
a minimum annual rainfall of 200mm. It is a fast growing, heat.
drought resistant crop, which also improves soil fertility It is worth noticing that determining of the optimal
by fixing atmospheric nitrogen. Cowpea forage is usually plant density that achieves the minimal intra-specific
superior to other forage legumes in terms of both quantity competition is essential to maximize the usage of water
and quality. Cowpea crop is grown as a green manure and and nutrients per land unit area resulting in increasing
also a cover crop to increase soil fertility, retain moisture productivity under these conditions. Sharma [2] reported
and reduce soil erosion [1]. that wider spacing plants tend to put forth a vigorous

Cowpea is suitable for Egypt summer environmental vegetative growth, while closer spacing tend to restrict
conditions. Cowpea is the fastest growing annual summer the same. Shivakumar-Mishra and Kumar [3] conducted
forage legume. It is an excellent quality crop for fattening an experiment to find out the effect of intergenotypic
both sheep and cattle and is also regarded as good feed competition on yield assessment at different spacings in

significantly improve soil nitrogen levels by nitrogen
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cowpea. Seeds were sown at 5, 10, 20 and 40cm distances hill ) and (2) 70000 plants fed  (20 cm between hills and
in rows spaced 40 cm apart; the competition effect two plants hill ). The following treatments were assigned
increased as the distance between plants decreased. to the subplots: (1) Bio-fertilization (Okadin) by
Yadav  [4]  reported  that plant population had a inoculation  with  Bradyrhizobia  japonicum   only  (2)
significant effect on plant height, yield attributes and seed Un-inoculated and fertilized with15Kg N fed  (3)
yield. Inoculation with B. japonicum supported with 15 Kg N

The average yield of cowpea is quite low all over the fed .  Plot  size  was  12 m   (3m x 4m) and consisted of
world. Rhizobium significantly improves the yield in many five ridges 4 m long 60 cm wide. Seeds of inoculated or
legume crops [5]. There is a great possibility to increase un-inoculated cowpea were sown by hand on the western
its production by inoculating effective nitrogen fixing side of the ridge in holes, 20 cm apart, which were later
bacteria to cowpea seed. However cowpea responds thinned to one or two plants per hole. To avoid Rhizobial
favorable to added fertilizer [6]. The common practice of cross contamination, plots of un-inoculated seeds were
planting cowpea with little or no fertilizer usually results sown first. The inoculated seeds were prepared by three
in poor yield. Sarker et al. [7] studied the effect of grams of Arabic gum added to two tables spoon full of
Rhizobium inoculation (with or without chemical fertilizer) water and mixed to form a solution, 1 kg of cowpea seed
and chemical fertilizer on cowpea. The best performance was weighed and 2 tables spoon full of Arabic gum
of cowpea was found when chemical fertilizer was used solution were added and mixed well; 10 g of legume
with biofertilizer. Other workers reported that Rhizobium inoculants (Okadin) was added and mixed well so that all
inoculation significantly improved the yield and all the the solution are coated. The inoculated seeds were left
other  yield  components  such  as  number  of pods under shade to dry and sown immediately. 
plant , number of seeds plant , 100-seed weight and Phosphorus fertilizer was applied at level of 65g P O1 1

seed yield compared with control [8]. Other research plot  in the form of Calcium Superphosphate (15.5%
findings  demonstrate  that   Rhizobium   inoculated P O ) before  seeding.  Fertilized  N   treatments  received
plants gave significantly higher seed yield compared with 15 Kg N fed  in the form of Urea 46% N after seed
un-inoculated control [9]. germination and before irrigation as an encouraging dose

Therefore, the objective of this research was to study for growth. Plots were irrigated immediately after sowing.
the effect of planting density and Rhizobium inoculants The plots were weeded twice where the first weeding was
with or without chemical fertilizer on forage yield, seed done two weeks after emergence and the second weeding
yield and yield components of cowpea. was done just before flowering. One cut was taken from

MATERIALS AND METHODS for flowering and seed production. 

Experimental Design and Treatments: A field experiment each treatment. All other cultural practices were
was conducted for two successive summer seasons (2013 conducted as recommended. Harvest was done on
and 2014) at Kafr Al-Hamam Research Station, Sharkia September 22 and 16 for the two successive seasons 2013
governorate, Egypt to study the effect of planting and 2014, respectively.
density, nitrogen fertilizer, Rhizobium inoculants and their
combinations on forage and seed yield of cowpea. Local Parameter Assessments
variety seed (Vigna unguiculata L. cv. Baladi) was used. Forage Yield and its Components: Observations and
The soil texture of the experimental site was clayey as measurements were recorded on 10 guarded plants
shown in Table 1, according to the analytical methods chosen at random from each plot for the following
described by Black et al. [10]. characteristics: plant height (cm) was measured from the

The preceding crop was wheat in both seasons. soil surface to top of the plant, number of branches
Sowing dates were May, 5 and 11 in the two successive plant , number of leaves plant , leaf/stem ratio, fresh
seasons 2013 and 2014, respectively. The experimental and  dry  forage  yield  in ton fed . Nitrogen percentage
layout was arranged in a split plot design in a randomized (N %) was determined according to AOAC [11] for the
complete block arrangement with four replications. The dried samples at 70°C of one cut for the two seasons.
two plant densities were assigned to the main plots; (1) Crude protein (CP) % was estimated by multiplying the
35000 plants fed  (20 cm between hills and one plant nitrogen percentage by 6.25.1

1 1

1

1

1 2

2 5
1

2 5
1

each treatment at 60 days then the cowpea crop was left

The plants were harvested at seed maturity stage for

1 1

1



Am-Euras. J. Agric. & Environ. Sci., 15 (10): 1953-1961, 2015

1955

Table 1: Physical and chemical soil analysis of the experimental site in the summer seasons of 2013 and 2014

Chemical properties

Seasons 2013 2014 2013 2014 2013 2014

Soluble cations (mg/l) Soluble anions (mg/l) DTPA-extractable (ppm)

Ca ++ 2.90 2.86 CO3- --- --- Fe 6.40 6.45
Mg++ 1.00 1.06 HCO3- 1.90 1.83 Mn 3.40 3.00
Na+ 1.00 1.02 Cl- 2.40 2.44 Zn 2.40 1.94
K+ 3.20 3.15 SO4 - - 4.40 4.32 Cu 0.20 0.18
Organic matter (%) 0.50 0.52 Total soluble – N (ppm) 60.00 60.85 Available – P (ppm) 2.00 2.10
---- ---- ---- ---- ---- ---- Available – K (ppm) 150.00 151.00

Physical properties

Sand (%) 21.88 22.56 Texture grade Clay Clay E.C (dsm  at 25°C) 0.85 0.841

Silt (%) 39.75 39.48 S.P (%) 43.50 43.31 ---- ---- ----
Clay (%) 38.37 37.96 pH 7.70 7.62 ---- ---- ----

Seed Yield and its Components: At pod maturity, ten significantly greater fresh and dry (11.17 and 1.95 ton
plants were randomly taken from each plot and tagged for fed ) forage yields than planting density of one plant
number of pods plant , number of seeds plant , pods hill  (35000-plant fed ) which recorded 9.17 and 1.55 ton1 1

weight  (g  plant ),  100-seed  weight  (g),   seed  weight fed , respectively.1

(g plant ) and seed yield (kg fed ) were all measured. Data revealed that planting of 70000 plants fed1 1

Determination  of  Nodule Numbers and Dry Weight: 35000 plants fed  treatment showed the highest values
Plant samples were randomly taken from each plot after six for number of branches plant , number of leaves and
weeks, separated into shoots and roots. Soil was carefully leaf/stem ratio and recorded 7.83,10.36 and 0.89,
washed from the roots. The nodules were recorded for respectively. Abd El-Lateef et al. [14] indicated that
each plant (number of nodules plant ), roots and nodules increasing planting density from 20 plants m  to 53.31

were oven-dried at 70°C for a constant weight for dry plants m  caused gradually increasing in plant height,
weight determination (nodules dry weight plant  and number of branches plant , fresh and dry weight plant1

roots dry weight plant ). and green and dry forage yield of cowpea plants.1

Statistical Analysis: The obtained data were analyzed Effect of Fertilization: Results in Table (2) also indicate
statistically according to procedures outlined by that plant height, number of branches plant , number of
Snedecor and Cochran [12] using MSTAT- C computer leaves, leaf/stem ratio, fresh and dry forage yields
software  package  [13]. Mean comparisons were made increased significantly with the combination of nitrogen
with an F-protected LSD at P<0.05. Bartlett's test was and Rhizobium recorded and gave values of 65.71cm, 8.50,
done to detect the homogeneity of error variances. The 11.01, 1.06, 10.78 ton fed  and 1.90 ton fed , respectively
test was non significant for all traits, thus combined as compared with the plants received the recommended
analysis across two years was carried out for all studied nitrogen  rate  (15  Kg N fed ). Recorded values were
traits. 55.95 cm, 6.00, 8.87, 0.61, 9.25 ton fed  and 1.57 ton fed ,

RESULTS AND DISCUSSION stimulate plant growth mainly by modifying root

Forage Yield and Some Yield Components micronutrients and water uptake in the early stages of
Effect of Planting Density: Data presented in Table (1) plant development.
showed significant differences among plant densities for
plant height, number of branches plant , number of Effect of Interaction Between Planting Density and1

leaves plant , leaf/stem ratio, fresh and dry forage yield Fertilization:  The  combined  analysis  across  years1

in the combined of the two studied seasons. Table  (3)  demonstrated that all interactions between
 Regarding the effect of planting density on fresh and plant density and fertilization had a significant effect on

dry forage yield, the combined data revealed that planting plant height, number of branches plant , number of
density of two plants hill  (70000-plant fed ) recorded leaves  plant ,  leaf/stem ratio, fresh and dry forage yield.1 1

1

1 1

1

1

possessed the tallest plants, while the planting density
1

1

2

2

1 1

1

1 1

1

1 1

respectively. Antoun et al. [15] found that Rhizobia

development, which, in turn improved macro and

1

1



Am-Euras. J. Agric. & Environ. Sci., 15 (10): 1953-1961, 2015

1956

Table 2: Effects of planting density and fertilization on growth characters and fresh and dry forage yields of cowpea (combined analysis across 2013 and 2014
growing seasons)

Plant No. of Number of Fresh forage Dry forage
Treatments height (cm) branches plant leaves plant Leaf/stem ratio yield (ton fed ) yield (ton fed )1 1 1 1

Planting density (D)
(D1) 55.06 7.83 10.36 0.89 9.17 1.55
(D2) 66.23 6.75 9.52 0.78 11.17 1.95
LSD (0.05) 1.06 1.00 0.17 0.08 0.18 0.12
Fertilization
15Kg N fed 55.95 6.00 8.87 0.61 9.25 1.571

Rhizobium 60.28 7.38 9.93 0.84 10.47 1.78
Rhizobium+15Kg N fed 65.71 8.50 11.01 1.06 10.78 1.901

LSD (0.05) 0.88 1.77 0.44 0.05 0.11 0.10
D1=35000-plant fed  D2=70000-plant fed1 1

Table 3: Effect of the interaction between planting density and fertilization on growth traits and fresh and dry forage yields of cowpea (combined analysis across
2013 and 2014 growing seasons)

Plant Number of Number of Fresh forage Dry forage
Planting density (D) Fertilization height (cm) branches plant leaves plant Leaf/stem ratio yield (ton fed ) yield (ton fed )1 1 1 1

(D1) 15Kg N fed 49.32 6.50 9.35 0.66 8.11 1.341

Rhizobium 53.44 8.00 10.42 0.90 9.44 1.61
Rhizobium+15Kg N fed 62.42 9.00 11.32 1.12 9.95 1.691

(D2) 15Kg N fed 62.58 5.50 8.40 0.56 10.39 1.801

Rhizobium 67.13 6.75 9.45 0.78 11.50 1.95
Rhizobium+15Kg N fed 69.00 8.00 10.70 1.01 11.61 2.111

L.S.D 5% 1.25 1.86 0.63 0.03 0.16 0.04
D1=35000-plant fed  D2=70000-plant fed1 1

Table 4: Effects of planting density and fertilization on seed yield and yield components of cowpea (combined analysis across 2013 and 2014 growing seasons).
Number of Number of Pods weight 100 seed Seed weight Seed yield

Treatments pods plant seeds plant (g plant ) Weight (g) (g plant ) (kg fed )1 1 1 1 1

Planting density (D)
(D1) 12.09 154.16 17.30 14.66 15.12 542.16
(D2) 11.36 138.30 15.23 13.77 12.3 444.84
LSD (0.05) 0.12 3.64 0.49 0.16 0.87 55.61
Fertilization
15Kg N fed 11.05 123.11 14.23 13.21 11.76 450.351

Rhizobium 11.88 146.71 15.94 14.45 13.70 496.39
Rhizobium+15Kg N fed 12.24 168.86 18.63 14.98 15.77 533.761

LSD (0.05) 0.10 2.13 0.37 0.11 0.23 12.55
D1=35000-plant fed  D2=70000-plant fed1 1

Data revealed that the treatment 70000-plant fed  and The increase of planting density from 35000 to 700001

Rhizobium+15Kg N fed  possessed the tallest plants and plants fed  decreased number of pods plant  (12.9 to1

showed the highest values for fresh and dry forage yield 11.36),  number  of  seeds  plant   (154.16  to  138.30),
and recorded 69.00 cm, 11.61 ton fed  and 2.11 ton fed , pods weight plant (17.30 to15.23 g), 100-seed weight1 1

respectively. (14.66  to  13.77 g), seed weight plant  (15.12 to 12.3 g)
While, the treatment of 35000-plant fed  and and seed yield fed  (542.16 to 444.84 kg fed ),1

Rhizobium + 15Kg N fed  had the highest values for respectively.1

number of branches plant  (9.00 branches), number of1

leaves plant  (11.32) and leaf/ stem ratio (1.12). Effect of Fertilization: Results in Table 4 showed that all1

Seed Yield and Some Yield Components i.e. number of pods plant , number of seeds plant ,
Effect of Planting Density: Data in Table (4) indicated pods weight plant , 100-seed weight, seed weight plant
that, planting density had a significant effect on all and  seed  yield  fed  were  significantly  influenced by
characters  under  study  as  average  of both seasons. the  different  applied treatments, compared to the control.

1 1

1

1

1

1 1

studied seed yield and yield component traits of cowpea,
1 1

1 1

1
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Table 5: Effect of the interaction between planting density and fertilization on seed yield and yield components of cowpea (combined analysis across 2013 and
2014 growing seasons)

Number of Number of Pods weight 100-seed Seed weight Seed yield
Planting density (D) Fertilization pods plant seeds plant (g plant ) Weight (g) (g plant ) (kg fed )1 1 1 1 1

(D1) 15Kg N fed 11.38 129.01 15.43 13.66 13.13 487.221

Rhizobium 12.33 156.77 17.11 14.93 15.28 560.09
Rhizobium +15Kg N fed 12.57 176.70 19.36 15.39 16.96 579.171

(D2) 15Kg N fed 10.72 117.21 13.02 12.76 10.39 413.491

Rhizobium 11.44 136.67 14.76 13.97 12.13 432.68
Rhizobium +15Kg N fed 11.92 161.03 17.90 14.57 14.59 488.351

L.S.D 5% 0.14 3.02 0.52 0.12 0.33 17.75
D1=35000-plant fed  D2=70000-plant fed1 1

Highest values of seed yield and yield component traits photosynthates  available  for more plant branching.
were recorded with Rhizobium+15Kg N fed  as compared These larger numbers of branches could set larger number1

to either Rhizobium or 15Kg N fed  treatments. Relative of flowers which could set larger number of pods plant .1

percentage in seed yield and yield component traits, as The increase in number of pods plant  was not on the
compared to control (15Kg N fed ), was 10.77, 37.16, expense of the number of seeds plant  or on the expense1

30.92, 13.40, 34.10 and 18.52% for number of pods plant , of seed  index  when both were increased due to the use1

number of seeds plant , pods weight plant , 100-seed of  the  proper  planting  density (35000-plant fed ).1 1

weight, seed weight plant  and seed yield fed , These favorable effects were enhanced by the1 1

respectively. This may be due to enhancement of plant combination of mineral-bio fertilization, where the use of
growth as Rhizobium might have had augmented plant Rhizobium + 15Kg N fed  played compensating roles for
growth by providing products of dinitrogen fixation, the decrease of the complete mineral fertilization possibly
either by a direct bacterium-plant transport of fixed due to direct atmospheric nitrogen fixation and/or more
nitrogen or by a slow transfer due to a gradual death of availability  of  plant  nutrients  due  to biofertilization.
bacteria and hence the subsequent mineralization of The   positive   favorable   interaction   between  the
insoluble nutrients, particularly nitrogen followed by an 35000- plant fed  density and the mineral and bio fertilizer
enhancement of uptake by plant a possible and treatments could be recommended in order to maximize the
production of plant growth regulators that stimulate plant production of cowpea.
growth [15,16]. Giller [17], Zengeni et al. [18] and Nkwiine Abdallah [20] found that planting 25 plants m  of
and Rwakaikara-Silver [19] found that inoculation of faba bean with 70% NP+ Rhizobium + compost gave the
legumes with effective Rhizobia can improve grain yield. highest number of branches plant , number of pods

Effect of Interaction Between Planting Density and yields fed .
Fertilization: The interaction between planting density
and fertilization treatments in Table (5) had a significant Effect of Rhizobium Inoculation and Nitrogen Fertilizer
effect on most traits under study. Use of 35000-plant fed 1

and Rhizobium+15Kg N fed  recorded the highest1

average of number of pods plant  (12.57), number of1

seeds  plant   (176.70),  pods  weight plant  (19.36 g),1 1

100-seed weight (15.39 g), seed weight plant  (16.96 g)1

and seed yield fed  (579.17 kg fed ).1 1

It can be concluded from the significant interaction
effect between planting density and fertilization system
that the main effects of these factors played
complementary roles, i.e. the decrease of planting density
afforded cowpea plants a safe competition, where the
decrease of plant height provided plants with better light
penetration. This in turn, might have had increased
photosynthesis and made larger amounts of

1

1

1

1

1

1

2

1

plant , 100- seed weight and hence the straw and seed1

1

on Number of Nodules Plant , Nodules Dry Weight1

Plant and Root Dry Weight: Results presented in1

Figure (1 and 2) showed significant increases in nodules
number and dry weight due to Rhizobium inoculation
under two different planting densities ( 35000-plant fed 1

and 70000-plant fed ) to reach (45 nodules plant  and1 1

0.552 mg plant ) and (39 nodules plant  and 0.523 mg1 1

plant ), respectively. Data also revealed that, nitrogen1

fertilizer (15kg fed ) as an active dose plus rhizobia1

inoculation had positive effect on nodules number and
weight which lead to increase of nodules number by
about 41% and 44% for (70000 and 35000) planting
density. Meanwhile, the previous combination increased
nodules dry weight by 10% and 12% for (70000 and 35000)
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Fig. 1: Effect of Rhizobium inoculation and nitrogen fertilizer on number of nodules plant 1

Fig. 2: Effect of Rhizobium inoculation and nitrogen fertilizer on nodules dry weight plant 1

planting density, respectively. Nodules number and inoculation and nitrogen fertilizer under the two planting
weight were lower when nitrogen fertilizer by 15kg N fed densities. The highest value (3.81g) was observed in1

was  applied.  In  this   respect,   Anthony   [21]  and treatment (Rhizobium +15kg N fed ) under planting
Helmy et al. [22] reported that Rhizobium inoculation density (35000 plants fed ). Meanwhile, the lowest value
increased number of nodules per plant and nodules dry (2.29 g) was recorded in the treatment of nitrogen fertilizer
weight of common bean and cowpea. (15kg fed ) under planting density (70000 plants fed ).

Root dry weight as affected by the application of
Rhizobium inoculation and nitrogen fertilizer under the Effect of Rhizobium Inoculation and Nitrogen Fertilizer
two different planting densities is illustrated in Fig. (3).
Data showed that root dry weight was significantly
affected by individual or mixed applications of Rhizobium

1

1

1 1

on Nitrogen and Protein Percentage: Data in Table (6)
indicated that application of Rhizobium resulted in a
considerable  increase in nitrogen and protein percentage.
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Fig. 3: Effect of Rhizobium inoculation and nitrogen fertilizer on root dry weight

Table 6: Cowpea nitrogen and protein percentage as influenced by planting density and fertilization (combined analysis across 2013 and 2014 growing seasons)

Nitrogen (%) Protein (%)
Planting density (D) ------------------------------------------------------------- --------------------------------------------------------------
Fertilization (F) D1 D2 Mean D1 D2 Mean

15Kg N fed 3.13 3.38 3.26 19.55 21.15 20.351

Rhizobium 3.42 3.26 3.34 21.40 20.35 20.88
Rhizobium+15Kg N fed 3.45 3.07 3.26 21.55 19.15 20.351

Mean 3.34 3.23 20.83 20.22

L.S.D 5% (D)=0.09 (F)=0.6 (D x F)=0.08 (D)= 0.58 (F)= 0.34 (D x F)= 0.48

D1=35000-plant fed  D2=70000-plant fed1 1

Table 7: Simple correlation coefficients among various traits of cowpea (combined analysis across 2013 and 2014 growing seasons)

Characters X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

Plant height, cm (X1) 0.119 0.142 0.316 0.965** 0.954** -0.042 0.207 0.073 0.049 -0.091 -0.331 -0.114 -0.125
Number of branches plant (X2) - 0.995** 0.979** 0.077 0.105 0.979** 0.995** 0.982** 0.987** 0.975** 0.883* 0.190 0.1791

Number of leaves plant  (X3) - 0.983** 0.095 0.133 0.962** 0.992** 0.992** 0.974** 0.969** 0.859* 0.103 0.0911

Leaf/stem ratio, % (X4) - 0.263 0.293 0.920** 0.992** 0.960** 0.947** 0.915* 0.772 0.122 0.109
Fresh forage yield, ton fed (X5) - 0.986** -0.052 0.158 0.004 0.036 -0.144 -0.367 -0.132 -0.1401

Dry forage yield, ton fed  (X6) - -0.034 0.190 0.053 0.049 -0.108 -0.335 -0.201 -0.2081

Number of pods plant  (X7) - 0.957** 0.946** 0.994** 0.979** 0.936** 0.267 0.2581

Number of seeds plant  (X8) - 0.976** 0.970** 0.953** 0.845* 0.194 0.1821

Pods weight, g plant  (X9) - 0.950** 0.978** 0.879* 0.072 0.0621

100 -seed weight, g (X10) - 0.967** 0.895* 0.224 0.213
Seed weight, g plant  (X11) - 0.955** 0.200 0.1911

Seed yield, kg fed  (X12) - 0.365 0.3591

Nitrogen, % (X13) - 0.999**
Protein,% (X14) -

*and **indicate significant at 0.05 and 0.01 levels of probability, respectively

The  results  obtained  by  Abd-Alla  and  Omar [23] The interaction between planting density and
cleared that, inoculation of Rhizobium increased crude fertilization  treatments  had  a  significant effect on
protein content in faba bean and soybean seeds nitrogen   and   protein   percentage.   Use   of  35000
compared  with  un-inoculated  control plants. This plants  fed   and  Rhizobium   +  15Kg   N   fed
finding confirms  the  results of Lucas-Garcia et al. [24] recorded the highest average of nitrogen and protein
and Rugheim and Abdelgani [25]. percentage.

1 1
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Correlation Coefficients: The results of simple REFERENCES
correlation  coefficients  estimated  among  all  possible
pairs  of   traits   between   forage   and   seed   yield  and 1. Koralagama,  K.D.N.,   J.    Hanson,    D.I.   Givens,
its attributing  characters  averaged  across   the  two P.Q.    Crauford,      E.     Owen,     F.L. Mould   and
years   are    presented    in     Table     (7).    The S. Fernandez-Rivera, 2002. Cowpea (Vigna
correlation among the variables showed many significant unguiculata) as a human food and ruminant forage
values. crop for small-holders in Ethiopia.

Data  show  high  significant   and  positive www.smallstock.info/reference/ BSAS/078.pdf.
correlation  between  either  fresh  or  dry  forage  yield 2. Sharma, J., 1991. Performance of cowpea cultivar
with plant height. Number of leaves plant  showed under different dates of planting and row spacing.1

positive and highly significant correlation with leaf/stem Madras Agricultural Journal, 78(9-12): 372-374.
ratio, number of pods plant ,  number  of seeds plant , 3. Shivakumar-Mishra, S.N. and S. Kumar, 2002. Effect1 1

pods weight plant , 100 -seed weight, seed weight of intergenotypic competition on yield assessment at1

plant  and with seed yield fed . Leaf/stem ratio was different spacings in cowpea (Vigna unguiculata (L.)1 1

positively and highly significant correlated with number Walp). Indian Journal of Genetics and Plant
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