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Abstract: Field experiment was conducted on the adaptability of bambara groundnut in humid rain forest tropical
zones with six local accesssions in a Randomized Complete Block Design with three replications. Data was
collected on the yield and yield attributes, and analysed with analysis of variance (ANOVA) and means separated by
least significant difference (LSD p=0.05). Correlation studies were carried out to determine the relationship between
yield and yield attributes. Results of analysis of variance showed significant differences in plant height, canopy
diameter and petiole length, and no significant differences in number of stems and dry matter weight (biomass)
among accessions. Correlation analysis between yield attributes and fresh pod weight indicated positive correlation
in all cases. However, plant height and number of stems had a near perfect positive correlation signifying that the
higher the height of the plant the greater the yield. The performance ranking of the accessions showed that AC-01
had the best overall performance while AC-05 had the least. Conclusively, bambara groundnut is apparently
adaptive in the study area (especially tall growing accessions), and can contribute immensely in food and nutritional
security in this agroecological zone.
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INTRODUCTION insecurity (UNFCCC, 2007; IPCC, 2007). Writing on

The expansion of crop production has been to the same issue, WFP (2009) projected that there will be
increase and stabilize yield to meet the various needs of a 9 to 11% decrease in crop performance, 25 to 50%
man; first to ensure that food supply is at pace with increase in food price and 10 to 60% increase in hunger,
ever increasing human population so as to reduce or consequent on climate change in the near decades in
eradicate hunger if possible, next to produce feed for most developing countries of the world. It is also
livestock and then raw materials for industries. In estimated that the number of people at risk of hunger as
addition crop production in recent times is diversified a result of climate change will increase by 10 to 20% in
to satisfy varying human taste, cure certain ailments of the near future and Africa will be most affected
man and to beautify the environment. Consequently, especially the semi-arid regions north and south of the
research on ways to improve crop production is on the equator. Apparently, this problem of global food crisis
increase especially now that global food crisis and and nutritional insecurity demands that crops be grown
nutritional insecurity is threatening human existence. It outside their usual growing environment, especially
has been reported that about 1.2 billion people in the hardy crops that can adapt to a wide range of
world do not have enough food to meet their daily food environmental conditions.

requirement and a further 2 billion people are deficient Several scholars observed important attributes of
in one or more micro-nutrients (Williams and Hag, bambara groundnut to include; tolerance to drought,
2003), necessitating exploration of other ways to high temperature and rainfall (Linnemann and Azam-
increase crop production. Ali, 1993; Azam-Ali et al., 2001), reasonable

One of the major challenges of crop production resistance to pest and disease (Uguru and Ezeh, 1996;
in present time is crop failure consequent on climate Ntundu et al., 2003), high vyielding potentials
change. It has been observed that the overall effect of (Swanevelder, 1998; Collinson et al., 2000) and
climate change is poor performance and low adaptation nutritional values (Amarteifio et al., 2006; Mahama et
of crops even in their natural environment of origin. al., 2008). Unfortunately, there is scarcely any report
Invariably, this will lead to an upsurge reduction in on the evaluation of this crop in the humid rainforest
global crop production and supply, increase in food zone of Nigeria irrespective of its important agronomic
price, risk of exposure to hunger, malnutrition and food and nutritional potentials. In fact most farmers in this
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agroecological zone have not seen the crop. Hence, the
need to conduct field trials on the adaptability of
bambara groundnut in this zone, which is the primary
target of this study with a view to identifying suitable
line(s) for cultivation of bambara groundnut in humid
rainforest zone of Nigeria.

MATERIALS AND METHOD

The materials used in this study comprise of six
local lines of bambara groundnut (AC-01, AC-02, AC-
03, AC-04, AC-05 and AC-06) characterised by
different seed coat colour, seed eye colour and seed
size as shown in Figure 1 and Table 1 below. Other
materials are meter rule and vernier calliper.

Two seeds were sown per hole which was later
thinned down to one after emergence with a planting

distance of 30cm on ridges spaced 100cm apart. The
experiment was laid out in a Randomized Complete
Block Design (RCBD) with three replications and was
carried out in Teaching and Research Farm of School
of Agriculture and Agricultural Technology, Federal
University of Technology Owerri, Southeastern Nigeria.

Data was collected on days to first and 50%
emergence, days to first and 50% flowering, plant
height, canopy diameter, petiole length, number of
stems, root and shoot dry matter (at flowering) and
fresh pod weight (at harvest). All the data collected
were subjected to statistical analysis using the analysis
of variance (ANOVA) and the least significant
difference (LSD) for mean separation. In addition,
statistical correlation was used to determine the
relationship between yield attributes and yield (Fisher
1963).

Table: 1. Localities and Seed Characteristics of the six bambara groundnut accessions.

Accession No. Locality State Seed Coat Colour Seed Eye Colour Seed Size
AC-01 Mubi Adamawa Cream White Big
AC-02 Dundaye Sokoto Red White Small
AC-03 Dundaye Sokoto Cream White Small
AC-04 Dundaye Sokoto Cream Purple Butterfly Eye Small
AC-05 Dundaye Sokoto Black White Small
AC-06 Mubi Adamawa Cream Purple Butterfly Eye Big

Figure 1: Seeds of the Six Local Lines of Bambara groundnut
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RESULTS

Three accessions (01, 03 and 06) emerged first at six days after planting (DAP) while the other three
accessions (02, 04 and 05) emerged 7 DAP. The least days to 50% emergence of 8 days was recorded for accession
06 while the highest of 10 days was observed for accessions 02 and 05. On days to first flowering, two accessions 01
and 02 flowered first at 30 days while accession 04 flowered last at 34 days. The least and highest number of days to
50% flowering of 39 and 45 days were recorded for accessions 06 and 01 respectively (see Table 2 below).

Table 2: Days to first and 50% emergence, and days to first and 50% flowering.

ACC. NO. DTFE DT50%E DTFF DT50%F

AC-01 6 9 30 45

AC-02 7 10 30 42

AC-03 6 9 32 42

AC-04 7 9 34 40

AC-05 7 10 31 42

AC-06 6 8 33 39
ACC.NO. = accession number DTFF  =days to first flowering
DT50%F = days to 50% flowering DTFE = days to first emergence

DT50%E = days to 50% emergence

The result on plant height, canopy diameter, petiole length and number of stem is shown in Table 3 below.
Accession 01 recorded the highest mean values; 12.88cm for plant height, 28.86cm for canopy diameter and
3.14mm for petiole length while accession 05 recorded the lowest mean values; 10.08cm for plant height, 18.13cm
for canopy diameter and 2.08mm for petiole length. On number of stems, accessions 06 recorded the highest mean
value of 28.87 while accession 05 had the least mean value of 23.97.

Table 3: Means for plant height, canopy diameter, petiole length and number of stem.

ACC.NO. PH(cm) CD(cm) PL(mm) NS

AC-01 12.88 28.86 3.14 27.90
AC-02 10.16 23.22 2.53 25.67
AC-03 10.92 23.67 2.21 24.10
AC-04 10.69 24.40 2.25 25.47
AC-05 10.08 18.13 2.08 23.97
AC-06 11.98 23.49 244 28.87
LSD(0.05) 1.81 1.99 0.186 n.s

ACC.NO = accession number
CD = canopy diameter

NS = number of stems

n.s = not significant
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Table 4 below shows the result on root and shoot dry matter at flowering, and fresh pod weight at harvest. On
shoot dry matter weight, accession 01 had the highest mean of 2.00g while the least (0.82g) was recorded for
accession 05. The highest and lowest mean root dry matter weight of 0.54g and 0.12g were recorded for accessions
01 and 02 respectively. Similarly accession 06 had the highest mean fresh pod weight of 42.00g per stem (or13.33kg
per hectare), while accession 05 had the least mean value of 21.25g per stem (or 6.74 kg per hectare).

Table 4: Means for leave, shoot and root dry matter, and fresh pod weight.

ACC.NO. SDM RDM FPW(g)/S FPW(kg)/H
AC-01 2.009 0.54 31.67 10.054
AC-02 1.09 0.12 22.50 7.140
AC-03 1.33 0.46 22.50 7.140
AC-04 1.27 0.14 23.00 7.300
AC-05 0.82 0.16 21.25 6.740
AC-06 1.23 0.22 42.00 13.33
LSD(0.05) n.s n.s

ACC.NO = accession number SDM = shoot dry matter

RDM =root dry matter FPWI/S = fresh pod weight per stand

FPW/H = fresh pod weight per hectare LSD = least significant difference

n.s = not significant

The results on mean correlation of yield attributes and fresh pod weight shows that all yield attributes tested
had a positive correlation with fresh pod weight. However, two of the parameters (plant height and number of stems)
showed a near perfect positive correlation with correlation coefficient values of 0.754 and 0.924 respectively while
others: canopy diameter, petiole length, shoot dry matter weight and root dry matter weight recorded a moderately
positive correlation with correlation coefficient values of 0.40, 0.433, 0.40, and 0.20 in that order (see Table 5
below). In perfect positive correlation both variables increase and decrease in the same proportion while in
moderately positive correlation the variables are positively correlated but the changes do not occur in exactly the
same proportion (Fisher, 1963; Dipak and Soma, 2006).

Table 5: Correlation of yield attributes and fresh pod weight.

ACC.NO. PH CD PL NS SDM RDM FPW(g)/S
AC-01 12.88 28.86 3.14 27.90 2.009 0.54 31.67
AC-02 10.16 23.22 2.53 25.67 1.09 0.12 22.50
AC-03 10.92 23.67 221 24.10 1.33 0.46 22.50
AC-04 10.69 24.40 2.25 25.47 1.27 0.14 23.00
AC-05 10.08 18.13 2.08 23.97 0.82 0.16 21.25
AC-06 11.98 23.49 2.44 28.87 1.23 0.22 42.00

n 0.754 0.40 0.43 0.924 0.40 0.20
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Tc PPC MPC MPC PPC MPC MPC

r-tab(0.05) = 0.5529
PH = plant height
PL = petiole length
SDM = stem dry matter
FPWI/S = fresh pod weight per stand
MPC = moderately positive correlation
Tc =type of correlation
r-tab(0.05) = coefficient of correlation tabulated at 0.05 probability level

ACC.NO. = accession number
CD = canopy diameter

NS = number of stem

RDM = root dry matter

PPC = perfect positive correlation
(r) = coefficient of correlation

The ranking of the accessions studied based on their performance on a 1-6 scale (where 1 represents the
lowest value and 6 the highest value) is shown in Table 6 below. From the Table, accession 01 had the overall best
performance in all the parameters assessed, having a ranking value of one (1) while accession 05 had the least
performance with a ranking value of six (6).

Table: Performance ranking of the accessions studied.

ACC.NO. DTFE DT50%E DTFF DT50%F PH CD PL NS SDM RDM FPW/S TOTAL RANK
AC-01 2 2 5 1 6 6 6 5 6 6 4 55 1

AC-02 1 1 5 2 2 2 5 4 2 1 3 30 5

AC-03 2 2 3 2 4 4 2 2 5 5 3 39 3

AC-04 1 2 1 3 3 5 3 3 4 2 2 33 4

AC-05 1 1 4 2 1 1 1 1 1 3 1 18 6

AC-06 2 3 2 4 5 3 4 6 3 4 5 44 2

TOTAL 6 6 6 6 6 6 6 6 6 6 6 72 1-6

ACC.NO = accession number
DTFE = days to first emergence
DT50%E = days to 50% emergence
DTFF = days to first flowering
DT50%F = days to 50% flowering
PH =plant height

DISCUSSION

The emergence of the accessions studied was
between 6 and 7 days for days to first emergence
(DTFE), and 8 to 10 days for days to 50% emergence
(DT50%E) ( see Table 2). Three accessions 01, 03 and
06 had early emergence, emerging first at 6 days after
planting (DAP) while other accessions, 02, 04 and 05
emerged on the seventh (7) day after planting.
Apparently from Table 2, three accessions 01, 03 and
04 had their 50% emergence at 9 days after planting
and two other accessions, 02 and 05 had 50%
emergence at 10 days after planting. Accession 06
recorded the least number of days to 50% emergence of
8 days after planting. The variation on the emergence
of the crop studied has also been observed by Sesay
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(2009) who reported that germination or seedling
emergence in bambara groundnut is often erratic and
variable. However, early seedling emergence is an
important agronomic trait for efficient crop
management and production (Paul and Bruce, 2008;
Thomas et al; 2009).

The number of days to first flowering (DTFF)
was observed to be between 30 and 34 days, while that
of 50% flowering (DT50%F) was between 39 and 45
days. Two accessions, 01 and 02 flowered first at 30
days while accession 06 flowered last at 45 days after
planting. Similarly accessions 06 and 01 had the least
and highest number of days to 50% flowering of 39 and
45 days respectively (Table 2). The result on first and
50% flowering is in agreement with the findings of
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Dpp (2009) who observed that flowering in bambara
groundnut is between 30 and 45 days. Furthermore, the
variation observed in flowering of the crop has been
attributed mostly to variable temperatures and
photoperiods (Linnemann, 1992; Martin, 1997). In
addition, Dimakatso (2006) reported that flowering in
bambara groundnut is indeterminate. However, early
flowering has been recognised as a good agronomic
attribute in crops for early maturity, uniformity of yield
and crop production in general (Kumaga et al., 2003).
Similarly, poor yield in this crop has been identified as
a function of delayed flowering (Makanda et al., 2009).
Hence lines that flower early should be considered in
the production of bambara groundnut.

Significant differences in other morphological
characters studied were observed among the accessions.
The recorded mean values indicated that accession 01
recorded the best performance in plant height, canopy
diameter and petiole length, having mean values of
12.88cm for plant height, 28.86cm for canopy diameter
and 3.14mm for petiole length. On number of stems,
accession 06 had the highest mean value of 28.87 and
this was followed by accession 01 with 27.90. Other
accessions 02, 03, 04 and 05 recorded slight
variabilities in plant height, canopy diameter, petiole
length and number of stems with mean values ranging
between 10.0cm and 10.9cm for plant height, 18cm and
24cm for canopy spread and between 23cm and 25cm
for number of stems (see Table 3). Variability on
morphological traits like plant height, canopy spread,
petiole length and number of stems among accessions
of bambara groundnut have been observed by several
workers (Amadou et al.,2001; Ntundu et al.,2003;
Massawe et al.,2005).

The observed mean values for root and shoot dry
matter weight as shown in Table 4 indicated that
accession 01 had the highest mean values of 2.009g for
shoot dry weight and 0.5g for root dry matter weight.
The other accessions; 02, 03, 04, 05 and 06 had mean
values ranging from 0.8 to 1.3g for shoot dry matter
weight, and 0.1g to 0.4g for root dry matter weight.
Also at p=0.05 there were no significant differences in
shoot and root dry weights among accessions. This
clearly indicates that there were no differences in both
root and shoot biomass for these accessions. However,
the high root and shoot biomass observed for accession

CONCLUSION

Apparently from the results obtained in this study,
there is clear evidence that a great measure of
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01 is an indication of good agronomic character
(Makanda et al., 2009). On fresh pod weight per stand
(FPW/S), the highest mean value of 42.00g per stem
(or 13.33Kg per hectare) was recorded for accession 06
while accession 05 had the least mean value of 21.25g
per stem (or 6.74kg per hectare). The other accessions
02, 03, and 04 recorded mean values for fresh pod
weight per stand ranging between 22.50g and 23.00g
per stem (or between 7.14kg and 7.30kg for fresh pod
weight per hectare). Primarily this crop is cultivated for
its fresh pods and hence accessions with greater fresh
pod weight are of immense value to farmers (See Table
4).

A correlation of morphological components
(plant height, canopy diameter, petiole length, number
of stem, shoot and root dry matter weight) with fresh
pod yield showed a positive correlation between these
morphological parameters and pod yield. Correlation
studies between characters have been observed to be of
great value in determining the most effective
procedures for selection of superior agronomic traits in
crops (Johnson et al., 1955; Paroda and Joshi, 1970;
Kamboj and Mani, 1983; Adebisi et al., 2004; Jonah
et al., 2010). The results herein showed different forms
of association between variables and pod yield. A
highly significant perfect positive correlation was
observed for plant height and number of stem at r-
tab=0.05 which clearly indicates a direct positive effect
of both plant height and number of stem on pod yield.
On the other hand, a moderately positive correlation
observed for canopy spread, petiole length, shoot and
root dry weight matter indicated a moderate but
positive effect of these parameters on pod vyield (see
Table 5). The result shows that accessions with greater
heights and number of stems had better vyield.
Ultimately increase in yield is the major goal of crop
production, hence agronomic and morphological
characters that improves yield should be emphasized
on. Kadams and Sajo, (1998) described yield as a
measure of and an indication of good agronomic and
morphological characteristics in crops. Overall
accession 01 had a better performance with a total
score of 55 and a ranking value of one (1) while
accession 05 recorded the least performance with a
total score of 18 and a ranking value of six (6) (see
Table 6).

adaptability was attained among the accessions studied.
Therefore the domestication of this crop in this zone is
feasible and will certainly improve the cropping system
and nutritional status of the people in the humid
rainforest agroecological zone of Nigeria.



New York Science Journal, 2011;4(2)

http://www.sciencepub.net/newyork

REFERENCES

Azam-Ali S.N., Sesay A, Karikari S.K., Massawe F.J.,
Anguilar-Manjarrez J, Bannayan M, Hampson
K.J .(2001). Assessing the potential of
underutilised crop — A case study using
bambara groundnut. Exp. Agric. 37: 433-472.

Amarteifio J.O., Tibe O. Njogu R.M.(2006). The
mineral composition of bambara groundnut
(Vigna subterranea (L) Verdc) grown in
Southern Africa. African Journal of
Biotechnology 5: 2408-2411.

Amadou H.1., Bebeli P.J., Kaltsikes P.J.(2001). Genetic
diversity in Bambara groundnut (Vigna
subterranea L.) germplasm revealed by
RAPD markers. Genome 44: 995-999.

Adebisi, M.A., OJ. Ariyo and O.B. Kehinde.( 2004).
Variation and correlation studies in
quantitative characters in Soyabean. Ogun J.
Agric. Sci., 3: 134-142.

Collinson, S.T., Sibuga, K.P., Tarimo, A.J.P. and
Azam-Ali, S.N. (2000). Influence of sowing
date on the growth and yield of bambara
groundnut landraces in Tanzania.
Experimental Agriculture 36:1-13.

Dimakatso Roselina Masindeni.(2006). Evaluation of
bambara groundnut (Vigna subterranea) for
yield stability and yield related characteristics.
Agricultural Research Council - Grain Crop
Institute (ARC-GCI),(2006).

Dipak.Kr.Kar and Soma Halder.( 2006). Plant Breeding
and Biometry,New Central Book Agency (P)
Ltd, Das Lane Kolkata, India.

Directorate Plant Production (DPP) South Africa
(2009). Production guideline for Bambara
groundnuts. www.nda.agric.za/publications.

Fisher .R.A., Statistical Methods for Research Workers,
Oliver and Boyd, Edinburgh 1963.

Intergovernmental Panel on Climate Change
IPCC.(2007). Fourth Assessment Report:
Climate Change 2007. Synthesis Report.
World Meteorological Organization, Geneva.

Jonah P.M., O.T. Adeniji and D.T. Wammanda.(2010).
Variability and Genetic Correlations for Yield
and Yield Characters in some Bambara
Groundnut (Vigna subterranea) Cultivars.
International Journal of Agriculture &
Biology, http://www.fspublishers.org.

Johnson, R.W., H.F. Robinson and R.K. Constock.
(1955). Genotypic and phenotypic correlation
in Soyabean and their implication in selection.
Agron. J., 47: 477-480.

Kumaga F.K., S.G.K.Adiku and K. Ofori.(2003).
Effect of Post-flowering Water Stress on Dry
Matter and Yield of Three Tropical Grain
Legumes. International journal of agriculture

66

& biology, 1560-8530/2003/05-4-405-407.
http://www.ijab.org.

Kadams, A.M. and A.A. Sajo. (1998). Variability and
correlation studies in yield and yield
components in bambara groundnut (Vigna
subterrenea L. Verdc). J. Appl. Sci. Manag., 2:
66-70.

Kamboj, R.K. and S.C. Mani. (1983). Correlation and
Path analysis in hexaploid triticale. Indian J.
Agric. Sci., 53: 394-397.

Linnemann, A.R. (1992). Bambara groundnut (Vigna
subterranea) literature: a revised and updated
bibliography. Tropical Crops Communication
7. Department of Tropical Crop Science,
Wageningen Agricultural University,
Netherlands, pp.124.

Linnemann A.R., Azam-Ali S. N. (1993). Bambara
groundnut (Vigna subterranea (L.) Verdc In:
Under-utilised Crop series I. Vegetables and
Pulses. Chapman and Hall, London, UK.

Massawe F.J., S.S. Mwale, S.N. Azam-Ali and J.A.
Roberts.(2005). Breeding in bambara
groundnut (Vigna subterranea (L.) Verdc.):
strategic considerations. African Journal of
Biotechnology Vol. 4 (6), pp. 463-471.

Martin Brink.(1997). Rates of Progress towards
Flowering and Podding in Bambara
Groundnut ( Vigna subterranea) as a function
of Temperature and Photoperiod. Annals of
Botany 80: 505-513.

Mahama Ouedraogo , Jeremy T. Ouedraogo, Jean
Baptiste Tignere, Didier Balma, Clémentine B.
Dabire & Gnissa Konate.(2008).
Characterization and evaluation of accessions
of Bambara groundnut (Vigna subterranea (L.)
Verdcourt) from Burkina Faso. Sciences &
Nature Vol. 5 No 2: 191 - 197 (2008).

Makanda I., P. Tongoona, R. Madamba, D. Icishahayo
and J. Derera.(2009). Path Coefficient
Analysis of Bambara Groundnut Pod Yield
Components at Four Planting Dates. Research
Journal of Agriculture and Biological
Sciences, 5(3): 287-292.

Paul G. Jefferson and Bruce Coulman.(2008). Early
seedling growth and forage production of
diploid and tetraploid crested wheatgrass.
Canadian journal of plant science, pp. 687-692.
Production in Zimbabwea. African Crop
Science Journal, Vol. 16, No. 3, pp. 175 — 183.

Paroda, R.S. & J.D. Hayes.(1970). Investigation of
genotype-environment interactions for rate of
ear emergence in spring barley. Heredity
26:157-176.

Sesay A.(2009). Influence of flooding on bambara
groundnut (Vigna subterranea L.) germination:



http://www.nda.agric.za/publications
http://www.fspublishers.org/
http://www.ijab.org/

New York Science Journal, 2011;4(2)

http://www.sciencepub.net/newyork

African Journal of Agricultural Research Vol.
4 (2), pp. 100 106.

Swanevelder, C.J. (1998). Bambara food for Africa:
(Vigna subterranean bambara groundnut).
National Department of Agriculture, South
Africa.

Thomas J. M. G., P. V. V. Prasad, K. J. Boote & L. H.
Allen Jr.(2009). Seed Composition, Seedling
Emergence and Early Seedling Vigour of Red
Kidney Bean Seed Produced at Elevated
Temperature and Carbon Dioxide. Journal of
Agronomy & Crop Science (2009).

United Nation Framework Convention on Climate
Change (UNFCCC). (2007). Database on
local coping strategies to climate variability
and change.
http://maindb.unfccc.int/public/adaptation.

Uguru M. I and N. E Ezeh.(1996). Growth, Nodulation
and Yield of Bambara Groundnut (Vigna
subterranea (L) Verdc) on Selected Nigerian

12/25/2010

67

Soils. Department of Crop Science, University
of Nigeria, Nsukka, Nigeria. Journal of
Science Food Agriculture,(1996).

Williams J.T. and N. Haqg.(2003). Underutilised Crops
for Food Security and Poverty Alleviation.
ICUC, University of Southampton,
Southampton SO17 1BJ, UK.

Wazael H. Ntundu, Inga C. Bach, Jorgen L.
Christiansen and Sven B. Andersen.(2003).
Analysis of genetic diversity in bambara
groundnut [Vigna subterranea (L.) Verdc]
landraces using amplified fragment length
polymorphism (AFLP) markers. African
Journal of Biotechnology Vol. 3 (4), pp. 220-
225.

World Food Programme (WFP).(2009). Climate
Change and Hunger; Responding to the
challenge. Via C.G. Viola, 68-70, Rome
00148.


http://maindb.unfccc.int/public/adaptation

