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Synopsis

The research was conducted at the Teaching and Research Farm, of Federal University Wukari, Taraba State Nigeria, during the raining seasons

of 2016 and 2017 to assess the effects of organic and inorganic fertilizers on the growth and seed yield of Bambara nut varieties. The treatments
consisted of two varieties of Bambara nuts, (white and black varieties) and the fertilizers: organic (10, 20t ha™ of poultry manure), and inorganic
(30 and 60kgN ha! of Urea) with a control. These were laid out in a Randomized Complete Block Design (RCBD), with four replications. The data
collected were on the growth and seed yield parameters of the crop and were analyzed using analysis of variance (ANOVA) and the differences
among treatment means were separated using Duncan Multiple Range Test at 5% level of probability. The results showed that N fertilizer application
rate of 30kgN ha™ produced significant number of leaves, nodes, flowers, and plant height. Application of 20t ha™ poultry manure produced highest
significant number of branches while urea application of 60kgN ha! produced significantly highest pod weight. The control (without fertilizer) gave
the significant highest weight of bad seeds while Poultry manure at 10t ha™ produced significant highest number of seeds, seed weight and number
of pods. Therefore, application of 10t ha-1 poultry manure and 30kgN/ha urea are optimum to produce Bambara nut.
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Introduction

Bambara Groundnuts (Vignea subterranean), is an
underutilized legume widely cultivated in Sub- Saharan Africa.
Its center of origin is thought to be Bambara, near Timbuktu in
Central Mali, West Africa hence its name Bambara Groundnut [1].
The crop has also been widely cultivated in tropical regions since
the seventeenth century and was also domesticated in the semi-
arid zone of West Africa, probably around the headwaters of the
Niger River, from where it spread in ancient times to Central Africa,
and more recently to the Malagasy Republic [2]. It is the third most
important crop after groundnuts and cowpeas, but it has low status
as it is seen as a snack or food supplement but not a lucrative cash
crop. It is an edible legume which serves as one of the main sources
of income for small holder farmers. The seeds contain sufficient
quantities of protein (19%), carbohydrate (63%), fat (6.5%) and
essential amino acids such as lysine, cysteine and methionine [3,4].
Thus, the crop produces a balanced food, high protein content and

source of plant protein for human [5]. Crop production in Sub-

@ @ This work is licensed under Creative Commons Attribution 4.0 License|W]ASS.MS.ID.000537.

Saharan Africa is hindered by several factors such as drought, low
soil fertility as well as restricted access to mineral fertilizers [1].

In Nigeria, farmers are always faced with the problem of soil
fertility decline which has been considered as the most important
biophysical constraints to crop yield and productivity [6]. Crop
growth and yield development required mineral nutrition at
appropriate amount and can be supplied to crop as fertilizer which
is categorized as organic and inorganic. Integration of organic
fertilizers such as poultry manure into the farming systems can
therefore be a cheaper alternative to alleviating low soil fertility
[6]. Poultry manure is a nutrient source for crop production [7-9],
and has been shown to increase soil organic C, total N and available
P [10]. When incorporated into soil promoted transformation and
mineralization of less-labile inorganic and organic P into labile-P
in the rhizosphere, which resulted in higher root P concentrations
and higher total P uptake by plants [10]. The poultry manure could
be a valuable fertilizer which serves as a suitable alternative to
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chemical fertilizer that is expensive for rural farmers in sub Saharan
Africa. However, there seems to be little use of poultry manure
and less knowledge available on their effects on crops especially
Bambara nut for efficient utilization. As a legume crop, Bambara
nut through its root system improved the soil fertility by nitrogen
fixing bacteria present in their root nodules but this alone cannot
satisfy the nitrogen requirement of the plant [11], hence there is
a need for additional nitrogen supply to stimulate nodulation for
optimum production [12]. Adequate supply of nitrogen has been
found to be beneficial for carbohydrates and protein metabolism,
promoting cell division and cell enlargement [13]. The judicious
use of chemical fertilizer is also essential to maintain soil fertility
[14]. Bambara nut usually grown with low input subsistence crop
without fertilizer application in most of the farms and this made
its production to be marginal. Hence more findings are needed
to determine the fertilizer rate for optimum production under
the savannah condition. Therefore, this study was undertaken to
evaluate the effects of organic (poultry) and inorganic fertilizer
(Urea) nutrient sources on the growth, and yield of two Bambara
groundnut landraces grown in field conditions.

Materials and Method
Site description

The study was carried out at the Teaching and Research
Farm of Federal University Wukari, Taraba State, Nigeria during
the raining seasons of 2016 and 2017. Taraba state lies between
latitude 6030, 80 30N of the equator and longitude 90 and 120E
of the Greenwich meridian with a land mass of 54.426km2. The
state has a tropical wet - dry climate, well drained alluvial soils
and has both savannah and Rain forest vegetation. The rainfall
ranges from 100mm to 250mm per annum in the north with the
driest and wettest season lasting from December to February and
July to September, respectively. Soil sample of the site was collected
at 15cm depth using an auger and poultry manure collected was
taken for analysis while the land was ploughed and harrowed. The
soil was analyzed for PH, nitrogen, carbon, organic matter and the
concentration of phosphorus, calcium and magnesium. The soil PH
was determined using the distilled water in KCL with a soil water
ratio of 1:2.5. The suspense on was thoroughly stirred and allowed
to stand for 30minites after which the PH was determined using
an electronic PH meter. Total nitrogen was determined by micro
Kjeldahl digestion method described by A.0.A.C [15]. The cations
(Ca, Mg) were determined by the atomic absorption method as
outlined in the Analysis of the official Analytical Chemists [15].

Experimental treatments and design

The experiment was a 2 x 5 factorial laid out in a randomized
complete block design (RCBD) with four replications. There were
ten (10) plots replicated four (4) times, which make up a total
number of 40 plots for the experiments. The plot size of 2 x 1m
was used with plant spacing of 50cm x 50cm. There was 1m gap
between plots and 2m gap between replications. The treatments
consisted of two organic fertilizers rate as 10 and 20t/ha (poultry
manure) and two inorganic fertilizers rate 30 and 60kgN /ha (Urea)
with a control (0kgN/ha) and two varieties of Bambara nut (white
and black varieties). The organic fertilizer (poultry manure) was
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applied on the plot two weeks before sowing, while the inorganic
fertilizer (urea) was applied one week after seed emergence.

Crop management

The land was cleared manually using simple farm tools; cutlass,
hoe and rake. The layout was then designed and pegged after which
beds were raised using a hoe. On each bed, three (3) seeds were
sown per hole and later thinned to one per stand after germination
making a few 8 Stan per bed. The organic fertilizer (Poultry manure)
was incorporated into the soil two weeks before sowing of seeds,
while inorganic fertilizer (Urea) was applied to the plant one week
after seed emergence. Weeding was done manually with the use of
hoe to control weed. The field was weeded as when due throughout
the experimentation.

Data collection and analysis

Data were collected on growth and yield parameters of the crop
at various stages of plant growth starting from 2, 4, 6, 8, 10, and
12 Weeks after planting. The parameters measured were: Plant
height (cm), Number of branches, nodes, leaves, flowers, and pods,
weight of pods, weight of the seed shaft, Number of good seeds and
bad seeds, weight of seeds. The data collected were subjected to
statistical analysis of variance (ANOVA) at P= 0.05 as described
by Gomez and Gomez [16] and significance difference among
treatments means were evaluated using Duncan Multiple Range
Test

Results

Soil analysis was conducted during the research and the results
obtained showed that the soil had low nitrogen content, organic
matter, organic carbon and ECEC, hence of low fertility status while
the textural class of the soil is sandy loam (Table 1). Analysis of
the poultry manure used for the research was also carried out as
seen in (Table 2). The effects of Bambara nut variety on the growth
parameters such as number of leaves, height of plant, number of
nodes, and number of branches at different growing stages were
presented in table 3.There was no significance difference in the
number of leaves of Bambara nut at all growing stages measured,
but white variety at 4 weeks after planting (WAP), had higher mean
value for leaves number. Expectedly numbers of leaves increase as
the plant age increase and reached the peak at 10WAP were the
highest leaf number of 129.03 was produced by white variety,
while the lowest number of leaves recorded was at week 4, for
white variety (29.40a). The number of nodes was not different
significantly among the two varieties, although in most cases white
variety seems to have higher mean values except at 4WAP. The
white variety had the highest number of nodes at 12WAP and the
lowest node number at 4WAP (127.4a and 31.00a) respectively.
The averages number of branches per plants at all growing stages
shows a significant difference only at 4WAP where the black variety
had the significant higher branches than white variety. The results
obtained on plant height in the study, shows a significant difference
at 6 and 12WAP and white variety had the significantly highest
plant height respectively. The results obtained from the number
of flowers taking among the two varieties showed no significant
difference in the number of flowers (Figure 1).
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Figure 1: Effect of fertilizer application on Bambara nut number of levels at different growth.
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Table 1: The soil chemical and physical analysis of the Teaching and
Research Farm, Federal University, Wukari.

Table 2: Analysis of poultry manure used in the experiment.

A S R o 619
Organic carbon (%) 1.36 Nitrogen (%) 3.68
Organic Matter (%) 2.35 Phosphorus (%) 1.57
Total N (%) 0.98 Organic Carbon (%) 8.29
Available P (mg/kg) 0.52 Potassium (%) 0.81
Exchangeable K (mol/kg -1) 1.6 Calcium (%) 2.62
Exchangeable Na (mol/kg -1) 2.1 Sodium (%) 0.07
Exchangeable Ca (mol/kg -1) 3.8 Magnesium (%) 0.48
Exchangeable Mg (mol/kg -1) 1.8 The effects of fertilizer application on Bambara nut number of
Exchangeable Acidity (mol/kg -1) 1.1 leaves are shown in (Figure 2). Application of fertilizer produced
TEB 93 significant effects on the number of leaves at all growing stages
CEC (c mol/kg -1) 10.4 sampled except at 2WAP. The plant that received 30KgN/ha N
Base Saturation (%) 89.4 produced significantly higher number of leaves at 6, 8, 10 and
sand (g/kg) 76.8 12WAP while the control gave the least leaves number. While at two
Clay (g/kg) 152 weeks ?f,ter planting there was no significantly differt.ance among
the fertilizer treatments, but 30KgN /ha produced the highest mean
Silt(g/kg) 8 value of leaves number when compared with other treatments
Textural Class Sandy loam (Table 3).

Table 3: Effect of variety on the growth parameters of Bambara nut at various stages of growth.

A 2 57.35a 16.39a 9.81a 7.64a --
B 43.03a 15.42a 8.48a 8.97a -
A 4 29.40 a 31.00a 6.80b 17.33a --
B 31.15a 32.52a 7.50a 18.13 a -
A 6 11397 a 126.18 a 1194 a 24.80 a 0.83a
B 112.00 a 125.58a 12.20a 23.00b 0.64 a
A 8 11437 a 114.02a 1147 a 25.00a 6.32a
B 110.00 a 11290 a 11.50 a 2433 a 520a
A 10 129.03 a 126.38a 12.80a 24.50 a 0.98a
B 125.28 a 122.83 a 11.50a 23.84a 1.08a
A 12 115.48a 12740 a 12.23a 24.88 a 0.90a
B 112.54 a 12480 a 13.80a 2342b 0.62a

A = White variety, B = Black variety. Values with different letters along the columns are significantly different using DMRT at 5% probability level
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Figure 2: Effect of fertilizer application on Bambara nuts number of nodes.
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The effect of fertilizer application on the number of nodes was
significance at 4, 6, 8, 10 and 12WAP. Fertilizer treatment of 30KgN
produced significantly higher number of nodes while the least nodes
number came from the control (OkgN/ha). Although there was no
significant difference among the fertilizer treatments applied at
2WAP, however plants that received N at 30KgN/ha gave higher
node number. Application of fertilizers significantly affect the plant
height of Bambara nut at 6, 8, 10 and 12WAP.In this case 60KgN/
ha produced a significant higher plant height when compared with
other fertilizer treatments in the study. Also, at 4WAP, 60KgN/
ha produced the highest mean value for plant height despite no
insignificant relationship among fertilizer treatments. (Figure 3).
The number of branches of Bambara nuts was affected significantly
by the fertilizer application at 4, 6, 8, and 10 WAP. Application of N
at the rate of 60kgN/ha produced the significant higher number of
branches at 6 and 10 WAP while at 4 and 8 WAP application of 10
and 20t/ha poultry manure gave the significant highest number of
branches respectively (Figure 4). The effect of fertilizer application
on Bambara nut number of flowers was significant only at 12 WAP.
Application of 60KgN /ha N produced the significant highest number
of flowers while the control (0KgN/ha) gave the least (Figure 5).
The results obtained from variety and fertilizer effects on Bambara
nut number of leaves at different sampling period is sown in (Table
4) and the white variety of Bambara nut and 30kg N/ha N produced
significantly highest number of leaves at all sampling periods taken
and the least came from the control plant treatment. Variety and
fertilizer treatments effect on Bambara nut number of nodes at
different growth stages was significant at 2 and 4 WAP only. The
white variety of Bambara nut and 30kgN N produced significantly
highest number of nodes while at 4WAP the black variety and 10t/
ha poultry manure gave the highest nodes numbers (Table 5).
The effects of variety and fertilizer treatments on Bambara nut
plant height was also significant at 4, 6, and 12 WAP and at 4WAP
black variety and 60kg N/haN fertilizer produced the tallest plants
while at 6WAP it was the combination of white variety and 30kgN/
ha fertilizer that gave the highest plant height. Furthermore, at
12WAP white variety and 60kgN/ha and black variety and 60kgN/
ha treatments produced the best height which was significantly
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different from other treatments combination in the study (Table
6,7). Bambara nut number of branches at different growth stages,
was significant at 2, 4, 6, 8 and 10WAP and the results obtained
showed that black variety and 10t/ha poultry manure at 2 and
4WAP had the significant higher number of branches per plant
while at 6 and 10WAP the combination of black variety and 60kgN/
ha N produced the significant highest branch number furthermore
at BWAP black variety with 20t/ha poultry manure had the best
number of branches. The number of flowers at different growth
stages showed that there was a significant difference except at
12WA where the white variety and 60kgN/ha N application gave
the best result. (Table 9) showed the results obtained from the
effects of variety of Bambara nut on seed yield parameters such
as weight of pods, number of pods, weight of shaft, weight of seed,
number of bad seeds, weight of bad seed. There was no significance
difference among the varieties, but most often white variety have
higher mean values on weight of pod, number of pods, weight of
seeds, and weight of bad seed. Bambara nut seed yield parameters,
was favored by the application of fertilizer in this study and there
was no significance difference between the treatments although
it was observed that application of poultry manure at the rate of
10t/ha gave the highest number of pods and seeds when compared
to other treatments. The control plot gave the lowest number of
seeds as compared to other treatments. (Table 10) showed the
effects of variety and different fertilizer treatments on Bambara nut
seed yield parameters at harvest. It was observed that there was
no significant difference among the fertilizer treatments applied
but pod weight had best mean value from the black variety and
60kgN/ha N fertilizer. Also, the number of pods was best when
black variety and 10t/ha poultry manure was applied. The weight
of shaft had the highest mean value when white variety of the nut
combined with the control treatment. Also, the weight of seed was
highest from combination of black variety and 60kgN /ha fertilizer
treatment. Furthermore, the number of seed had a higher mean
value when the two varieties of Bambara nut and 10t/ha poultry
manure was combined respectively while the number of bad seed
and weight of bad seed had the best mean values, when the control
and white variety treatments were combined (Table 11).
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Table 4: Effects of variety and fertilizer application on the Bambara nut number of leaves at different growth stages.

A 0 kgN/ha 57.17ab 28.17 a 124.58 ab 125.50 ab 134.92abc 121.08 ab
B 0 kgN/ha 46.25ab 30.67 a 112.67 ab 105.83 ab 119.58abc 112.67 ab
A 10t/ha 31.75b 35.42a 107.50 ab 92.33 ab 113.83abc 104.83 ab
B 10t/ha 63.93ab 35.83a 117.00 ab 110.33 ab 121.83abc 161.75 ab
A 20t/ha 32.08b 27.67 a 86.08 b 83.67b 99.00bc 103.75 ab
B 20t/ha 48.67ab 33.08a 82.08b 93.33 ab 95.75 ¢ 82.08b
A 30kgN/ha 101.17a 30.25a 144.33 a 148.43 a 167.08 a 141.17 a
B 30kgN/ha 36.50b 28.67 a 122.67 ab 130.33 ab 133.92abc 122.58 ab
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A 60kgN/ha 64.58ab 25.50a 107.33 ab 121.50 ab 130.33abc 106.58ab
B 60kgN /ha 19.83b 27.50 a 125.58 ab 109.50 ab 155.33 ab 128.75 ab
S.E 19.21 3.2 16.2 20.11 17.57 15.55

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level. Wk

= weeks after planting.

Table 5: Effect of variety and fertilizer application on Bambara nut number of nodes at different growth stages.

A 0 kgN/ha 117.12ab 29.25ab 129.2a 12717 a 137.25a 137.25a
B 0 kgN/ha 20.89ab 32.58ab 116.4a 98.17 a 122.08 a 12417 a
A 10t/ha 10.25b 37.42 ab 113.0a 95.33 a 116.00 a 115.67 a
B 10t/ha 22.70ab 39.42a 126.5a 117.42a 129.17 a 123.50 a
A 20t/ha 9.90b 28.25b 107.1a 90.00 a 107.17 a 101.25a
B 20t/ha 14.98ab 34.42 ab 108.2a 92.67 a 98.67 a 104.00 a
A 30kgN/ha 28.41a 32.00 ab 152.4a 143.75a 152.67 a 104.00 a
B 30kgN/ha 12.55ab 29.17 ab 138.9a 127.58 a 134.17 a 136.33 a
A 60kgN/ha 16.25ab 28.08 b 129.0a 113.83a 118.83 a 130.58a
B 60kgN/ha 5.94b 27.00b 137.7a 128.67 a 130.08 a 136.00 a
S.E 5.55 3.27 17.36 19.46 16.75 16.18

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level. Wk
= weeks after planting.

Table 6: Effect of variety and fertilizer application on Bambara nut plant height at different growth stages.

A 0 kgN/ha 10.69a 18.17ab 23.92ab 26.25a 22.75a 23.92 abc
B 0 kgN/ha 10.47a 17.50ab 18.83 ¢ 24.08 a 23.50a 19.67 d
A 10t/ha 3.45a 17.92ab 24.83ab 24.83 a 2392a 24.83 abc
B 10t/ha 17.16a 17.25ab 23.83ab 2492 a 24.25a 21.25cd
A 20t/ha 8.29a 17.00ab 21.83bc 22.00a 23.58a 21.83 bed
B 20t/ha 5.76a 17.25ab 22.17bc 23.08a 22.67 a 24.25 abc
A 30kgN/ha 11.82a 16.58 b 27.58a 24.17 a 26.08 a 27.75a
B 30kgN/ha 4.89a 17.67ab 24.83ab 23.67 a 22.67 a 25.67 ab
A 60kgN/ha 4.00a 17.00ab 25.75ab 25.67 a 26.17 a 26.08 a
B 60kgN/ha 6.60a 21.00a 25.17ab 2592 a 26.17 a 26.25a
S.E 4.84 1.35 1.25 1.6 1.34 1.24

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level. Wk
= week after planting.

Table 7: Effect of variety and fertilizer application on Bambara nut number of branches at different growth stages.

A 0 kgN/ha 9.37ab 6.42b 9.67 b 12.42 ab 13.25ab 10.25a
B 0 kgN/ha 11.95ab 7.25ab 10.75b 10.33 ab 9.75b 10.58a
A 10t/ha 5.53ab 7.33ab 13.42 ab 9.50 b 13.17ab 13.25a
B 10t/ha 8.7a 9.08 a 10.33b 11.50 ab 11.33ab 11.83a
A 20t/ha 4.61b 6.67 b 13.58 ab 11.42 ab 13.58ab 13.58a
B 20t/ha 7.39ab 7.58 ab 10.75b 16.08 a 10.25ab 18.58a
A 30kgN/ha 17.70a 6.50 b 9.67b 14.92 ab 9.75b 9.75a
B 30kgN/ha 7.41ab 7.02 ab 11.58b 9.08b 14.08ab 14.33a
A 60kgN/ha 11.91ab 6.92b 13.42 ab 9.08b 14.08ab 14.33a
B 60kgN/ha 3.25b 6.42b 17.50a 10.50 ab 1517 a 17.25a
S.E 3.9 0.66 1.81 2 1.62 4.16

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level. Wk
= week after planting.
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Table 8:Effect of variety and fertilizer application on Bambara nut number of flowers at different growth stages.
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A 0 kgN/ha 0.33a 7.83a 1.00a 0.33b
B 0 kgN/ha 0.42 a 342a 1.25a 0.08b
A 10t/ha 1.00a 6.83 a 1.58a 1.00 ab
B 10t/ha 0.50 a 4.75a 0.75a 0.58 ab
A 20t/ha 0.67 a 6.25a 1.08a 0.67 ab
B 20t/ha 0.83a 417 a 1.08a 0.67 ab
A 30kgN/ha 0.50a 7.33a 0.50a 0.33b
B 30kgN/ha 0.83a 5.83a 0.83a 0.92 ab
A 60kgN/ha 1.67 a 333a 0.75a 2.17a
B 60kgN/ha 0.75a 7.67 a 1.50a 0.83 ab
S.E 0.54 2.22 0.62 0.55

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level. Wk

= week after planting.

Table 9: Effect of variety on the Bambara nut seed yield parameters.

‘

339.86a 66.75 a 21.54a 54.77 a 68.30 a 6.40a 4.38a
B 196.15a 63.22a 24.27 a 53.09a 72.32a 6.82a 2.70 a
S.E 255.79 5.49 2.34 4.85 5.37 1.02 0.86

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level.

Table 10: Effects of fertilizer application on Bambara nut seed yield parameters.

0 kg 59.13 a 61.95 a 24.17 a 50.94 a 60.04 a 7.04a 4.3a
10t/ha 70.96 a 84.75a 22.54a 5397 a 83.33a 8.84a 4.0a
20t/ha 63.75a 7092 a 20.83 a 53.65a 70.71a 8.46a 4.0a

30kgN/ha 68.83 a 80.48 a 23.67 a 54.66 a 71.04 a 8.42a 3.5a
60kgN/ha 62.25a 84.36 a 2332a 56.42 a 66.42 a 529a 1.7a

S.E 8.68 9.44 3.7 7.66 8.49 1.63 1.36

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level.

Table 11: Effect of variety and fertilizer application on Bambara nut seed yield parameters.

A 0 kgN/ha 93.90a 46.18 a 3248 a 40.08 a 73.8a 9.42a 6.49 a
B 0 kgN/ha 45.20a 42.08a 15.85 ab 31.80b 46.2a 4.67 a 2.25a
A 10t/ha 88.10 a 69.92 a 18.81 ab 48.21ab 83.0a 9.35a 3.26a
B 10t/ha 81.40a 72.00 a 26.26 ab 59.73ab 83.6a 8.33a 4.87 a
A 20tt/ha 62.70 a 66.58 a 19.75 ab 52.94ab 64.9a 1092a 590a
B 20t/ha 79.10 a 60.92 a 21.92 ab 54.37ab 76.5a 6.00 a 2.04a
A 30kgN/ha 81.70 a 67.92a 22.30ab 54.32ab 67.0a 8.67 a 4.76 a
B 30kgN/ha 79.30 a 69.75a 25.05ab 55.01ab 75.0a 8.17a 2.32a
A 60kgN/ha 73.00 a 53.17a 14.36b 48.28ab 52.6a 3.67a 1.50a
B 60kgN/ha 95.70 a 7133 a 32.28a 64.56ab 80.1a 6.92a 2.02a
S.E 17.96 12.27 5.23 10.83 12 2.33 1.93

A = White variety, B = Black variety, values with different letters along the columns are significantly different using DMRT at 5% probability level.
No. = numbers.

number of branches on black varieties was significant and, at 6 and
12WAP, plant height was the white variety produced a significant
taller plant more than the black variety. These indicate that the

Discussion

The varietal effect on the Bambara nut vegetative parameters
where not significant in all growth stages except at 4WAP were
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white variety had the potential for better competition for capturing
and utilization of solar radiation. The seed yield parameters of
Bambara nut were not significant in the study, but white variety
had higher mean value in most of the parameters measured when
compared with the black variety. It is also observed that that at
harvest the black variety had double seed mostly in their pods and
the seeds are bigger in size mostly than the white variety which are
mostly one seed per pod with a smaller seed.

The judicious use of fertilizer at recommended rate is
very crucial in improving Bambara nut growth and seed yield
parameters, as seen from the results obtained in the study.

It can be further stated that, application of inorganic fertilizer
(urea) at 30 and 60kgN/ha, improve the vegetative growth
parameter stage such as number of leaves, number of nodes,
plant height and number of flowers at different growth stages
of the plant that received urea at 30 and 60KgN/ha produced
significant number of leaves, at 6 and 10 WAP as well as plant
height at 6 and 10WAP. Furthermore, the application of 30KgN/ha
urea produced the best number of nodes, at 6, 8, 10, and 12WAP.
This is in line with the work of [11], who reported that fertilizers,
especially those containing higher nitrogen (like urea), leads to
utilization of carbohydrates by crops, to form protoplasm and
more cells, increase growth in consonant with increase in fertilizer
rates. Ojo and Olufolaji [17] and Akanbi [18] added that when N
is adequately supplied, it promotes cell division, accumulation of
photosynthetic materials, leaf initiation and expansion. All these
improve considerably plant growth and development. Application
of poultry manure at the rate of 10t/ha gives the highest average
number of leaves, number of nodes, number of branches, at 4WAP
and at all seed yield parameters taken in the study. This shows
that application of 10t/ha poultry manure is adequate to produce
Bambara nut. This is in line with the work of Hole et al, 2005 that
poultry manure replenishes soil N and other elements and build
up organic matter content of the soil that support crop yield and
greater abundance of soil invertebrates and even reduced weed
growth. Also, a positive effect of organic manure has been reported
by Mc. Robic, [19] and Adediran et al, [20] to produce higher and
better crop that keep longer and more nutritious than inorganic
fertilizers. An improvement in the seed yield parameters in the
study by poultry manure also agrees with the report of John et al,
[21] that poultry manure contained essential nutrient elements
that favors high photosynthetic activities to promote plant roots
and vegetative growth. The combination of the white variety and
30KgN/ha urea produced better number of leaves, number of
branches, and number of nodes in the study. This result indicated
that white variety of Bambara nut has the potential to respond to
fertilizer application through increased vegetative growth.

Conclusion

The study showed the response of two varieties of Bambara
nut to organic and inorganic fertilizers with respect to most growth
and yield parameters. The result of the experiment indicated that
application of organic fertilizer as poultry manure at 10t/ha and
inorganic fertilizer (N) at 30KgN/ha (urea) are recommended for
optimum yield production of Bambara nut.
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