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Abstract

Bambara groundnut is an indigenous crop to the savannah zone of Nigeria.
Farmers in the region sow their seeds using sub-optima plant spacing which often
leads to low yield. A field experiment was therefore conducted at Teaching and
Research Farm, University of Norin, Nigeria during 2017 cropping season to
evaluate the performance of Bambara groundnut under varying plant population
densities and P>Os fertilizer. The experiment was a factorial arrangement fitted into
a randomized complete block design replicated thrice. The Sactors were plant
population density (444,444, 111,111, 49,383 ha') and phosphorus rates (0, 20, 40,
60. 80 kg ha'). Data were collected on growth parameters; plant height and number
of leaves at 4, 6, 8 and 10 weeks after planting and yield components; shelling
percentage, number of pods per plants, weight of pods per plants, weight of shelled
seeds per plant a number of nodules weight of seeds per hectare were collected after
harvesting the data collected were subjected to analysis of variance (ANOVA) using
GENSTAT statistical software (17th edition). Treatment means were compared
using the least significant difference (LSD) at 5% level of probability. The result
showed that plant population density and P,0s fertilizer had no significant effect on
vegetative and yield attributes of Bambara groundnut but significant effect was only
observed for shelling percentage.
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Introduction . )

Bambara groundnut (Vigna subterranea (L.) Verdc.) is an indigenous leguminous crop
which is cultivated by peasant farmers in the savannah zone of Nigeria. These farmers sow
their seeds using wide spacing and low inputs which often results in suboptimal plant
population density and low yield. Bambara groundnut has an important socio-economic role
in tropical Africa, where they are a traditional food in areas (Brink et al., 2006). Moreover,
its seeds are rich in proteins, minerals and vitamins (De Kock, 2013; Yao et al., 2015;
Tsoata et al., 2017). One of the main attributes of Bambara groundnut is its tolerance to high
temperature, poor soils (Temegne et al., 2015) and drought (Berchie et al., 2012; Tsoata et
al., 2016; 2017) as well as its ability to produce seeds under conditions where groundnuts
fail completely (Jideani and Diederiks, 2014) and therefore can be used to mitigate against
food insecurity. Plant population density is an important factor in growth and yield of
bambara groundnut (Sticksel er al., 2001). Egbe et al. (2009), have reported that plant
population density is often low in farmer’s ficlds with resultant low yields and this varies
from location to location in castern and western Africa. (Alhassan ef al., 2012). Jakusko and
Belel (2009) had carlier reported higher sced yields per plant on application of 60 kg ha™' of
P;0s in Yola, North East Ni geria. This study was therefore conducted to evaluate the growth
and yield of Bambara groundnut as influenced by rates in Tlorin, a southern Guinea savanna
agro-ecological zone of Nigeria.
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Material and Methods

Experimental site and Land pre, yaration: . , -9 , fna:

'l"h!c experiment was ClllT.lCdIOUIl during the cropping St?dlsu'f [Si.l '0(:11 ?u;li[uhjlg“sff;;;i[y] of l-lorjn
Teaching and Rescarch Farm. University of Tlorin was ?(;‘l.. o all of 1200mm N d"“glludc
4°49'N and altitude 308m above sca level. The mean annud "df d‘inlo bc:Is of 2 1"nn e Soi
is predominantly sandy loam. The land was cleared and prepare XIm wigy

0.5 m in between the beds as alley way using hoc.

Soil analysis: . o . : ) 5
Soil sample were collected from 0-30cm depth with soil dllgf?; 0[')‘ thc_cipf:mpcntdl site for
laboratory analysis to determine soil pH, soil: waler ratio (1:2) by using a glass electrode,

:s1dahl method (Bremner, 1982); availab,

total N content was determined by ;
phosphorus was determined by following Bray No I (IN NH'fW + OI;SN) HCI& extractan( by
vanadomolybdophosphoric acid method (Kuo, 1996), orgamc carbon was determined by

using the modified Walkley-Black method (Nelson and Sommers, 1996) and cxtra_clion of
exchangeable bases was done by using IN ammonium acetale, c_xchangcablc polu§5|um and
sodiumb were determined using flame photometry while calcium and magnesium were

analyzed by atomic absorption spectrophotometry.

Experimental design: o .
domized complete block design in 35 factonal arrangements (15 x

The experiment was ran )
15 crn)p444,444 plants ha!s (15 x 30 cm) 222,222 plants ha' and (15 x 45 cm) 148,148

plants ha') and phosphorus fertilizer was applied at the rate of 0, 20, 40, 60 and 80 kgha™,

Data collection and analysis: ‘
Data were collected on the following growth parameters; plant height and number of leaves

at 4, 6, 8 and 10 weeks after planting and yield components; shelling percentage, number of
pods per plants, weight of pods per plants, weight of shelled seeds per plant and weight of
seeds per hectare were collected after harvesting. The data collected were subjected to
general analysis of varance (ANOVA) using GENSTAT statistical software (17th edition).
Treatment differences were compared using the Least Significant Difference (LSD), at 5%

Jevel of probability.
Result

Growth and yield components
The effects of plant population density and phosphorus rates on the growth parameters
(petiole length and number of leaves) of bambara groundnut at 4, 6, 8 and 10 weeks after
sowing are presented in Tables 1 and 2. The data indicated that at the four sampling periods,
no significant difference was observed using the different plant population density and the
phosphorus rates.  Also there was no significant interaction. The data on the yicld
components of bambara groundnut is presented in Table 3. The data showed that increasing
the plant population had no significant effects on number of pods, weight of seeds per plot
?nd yield per hectare. However, the shelling percentage responded to population density ha
. Plants sown at 444 444 and 111,111 stands ha! were statistically similar in shelling
percentage but significantly different (P < 0.05) from the 49,383 stands ha',

Discussion
There was an increase in the petiole length duc to increase in plant population densitys
although no significant difference was observed, may be attributed to competition for
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space, light and nutrients compared 1o plants at lower plan population density, Effa et al,
(2010) had reported that wider spacing inereased nutrient availubility and assimilate
production thereby increasing the rate of growth, However, lower plant population density
resulted inincrease in the number of leaves produced hence more assimilate production, the
overall pod number and seed vields were low. On the other, the higher populations produced
more seeds which were smaller, but outweighed the yiclds of those planted at lower plant
population density. Chaniyara et al. (2001) had carlier reported an increase in groundnut
vield in response to narrow spacing and denser planting compared to wider rows, Toungos
et al.(2009) reported an increase in grain yicld of Bambara Groundnuts with increase in
phosphorus rates up to 60kg/ha. The control gave the lowest yield,

Conclusion

The result of this experiment revealed that Bambara groundnut did not respond toincrease in
plant population density and phosphorus fertilizer application. This is a sharp contrast with
the findings of other rescarchers. More work needs to be done to confirm this finding.
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Table 13 Effects of plant population density and phosphorus on the petiole length
of Bambara groundnut w4, 6, 8 aned 10 weeks after sowing (WAS),

- Weeks Alter Sowing(WAS)
I'reatment —

4 6 8 10
Population density (PD)
444,444 5.36 6.59 6.59 10.56
L1 4,94 7.71 9.39 11.36
49,383 5.32 7.27 8.83 10.84
LDS 05, NS NS NS NS
Phosphorus level(PL) (Kgha™)
0 5.22 7.70 8.99 11.27
20 4.44 5.27 6.44 8.24
40 5.50 7.55 9.44 11.50
60 5.16 7.33 8.89 10.77
80 . 6.27 8.50 10.39 12.44
LSDyo s, NS NS NS NS
LSDyq.05) Interaction, PD+PL NS NS NS NS

Table 2. The effects of plant spacing and phosphorus on the number of leaves of
Bambara groundnut at 4, 6, 8 and 10 Weeks after sowing (WAS),

Weeks After Sowing(WAS)
Treatment

4 6 8 10
Population density (PD)
444,444 20.13 37.87 55.83 71.20
111,111 - 27.00 43.50 69.50 75.00
49,383 : © 2055 3691 5251 71.16
LDSp0s NS NS NS NS
Phosphorus level(PL) ( tha")
0 19.83 37.17 61.50 74.61
20 15.00 24.50 36.17 54.83
40 21.94 39.61 48.17 79.50
60 20.55 38.11 51.83 72.33
80 25.44 45.17 064.83 74.50
LSDos) | NS NS NS NS
LSD(g 5y Interaction, PD+PL NS NS NS NS
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Table 3. The effects of plant population density and phosphorus on the she|ji, per
number of pods, weight of seeds per hectare and number of nodules of Bambar, o - Mag
ut

- grouﬂdn
_ Shelling Number  Weight of seem .
Treatment percentage of pods per plot(g) (kg)

Population density (PD)

444 444 47.74 17.89 28.67 2867
111,111 58.05 22.53 36.49 3649
49,383 95.82 19.53 T 32,07 1856
LDS 005 15.37 NS NS NS
Phosphorus level (PL) (kgha')

0 51.87 21 32.5 1900
20 45.3 21.22 34.0 2022
40 4821 21.78 37.22 2034
60 50.11 14.37 22.78 1278
80 58.61 21.55 38.89 2044
LSDgos) NS NS NS NS
LSD,g0s, Interaction, PD+PL NS NS NS NS
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