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ABSTRACT

Although Bambara groundnut (Vigna subterranea (L.) Verdc.) has a high

production, wutilisation and economic potential in Zambia, its
production is still very low (average yield being below 750kg/ha) with

many underexploited research areas for its improved production.

The objectives of this trial, which was conducted during 1990/91
growing season in a four replicate split-plot using four landraces and
five planting densities as main plot and sub-plot factors respectively,
were to examine some environmental influence on performance of Bambara
groundnut, to identify suitable landraces of Bambara groundnut for
Lusaka province of Zambia and to find out if the landraces differed in

their planting density requirement.

The results indicate no significant differences in yield and growth
performance among landraces in which case none of them can be grown in

the area because of Cercospora leafspots and Fusarium wilt.

However, the results were seriously affected by adverse weather
conditions and diseases. The highest yield was only 8.7 g/plot. The
established plant population densities could not be maintained
throughout the experiment due to high plant deathrate caused by
Fusarium wilt disease. Thus, no clearcut recommendations can be made
from this experiment. Therefore, a repeated experiment is important for

more accurate and reliable conclusions.
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1 INTRODUCTION

1.1 A BRIEF HISTORICAL BACKGROUND

Bambara groundnut (Vigna subterranea (L.) Verdc.) is a grain legume

which was first mentioned in literature by DE LIEBSTAD (1648) who named
it "Mandubi d’ Angola which implies the crop’s African origin. So far,
the crop’s African origin is certain but its exact place of origin is

not yet established (SANDS, 1931 DUKE et al., 1977 and HOWELL, 1990).

Presently, it is widely grown for various uses in tropical and sub-
tropical African region, Madagascar, Mauritius, India, Sri Lanka,
Indonesia, Philippine Islands, Malaysia, Iowa, New Caledonia, Northern
Australia, Tropical Central America, Surinam and Brazil (PERRIER DE LA
BATHIE, 1931; CHEVALIER, 1933; COBLEY, 1956; ESCALANTE, 1956; DECARY,

1963; BURKILL, 1966; MASEFIELD et al., 1969; HEPPER, 1970; HARLAN,

1971; DUNBAR, 1975; DUKE et al., 1977; MUNENE, 1982 and CHANDEL et al.,

1984) as reported by BEGEMANN (1988).

1.2 IMPORTANCE OF BAMBARA GROUNDNUT

Bambara groundnut is a potentially important grain legume especially in
the poor areas of the tropical and sub-tropical African regions where
it is third in importance as a pulse after groundnuts (Arachis

hypogaea) and cowpea (Vigna unguiculata) (RACHIE and ROBERTS,'1974;

DUKE et al., 1977). Similarly, SELLSCHOP (1962) reports that Bambara

groundnut ranks next to cowpea in both production and as human food.
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SILVESTER (1958) and VAUGHAN (1970) describe Bambara groundnut as one
of the principle pulses grown in tropical countries. Generally, it
belongs to the five most important Tlegume crops 1in many African
countries (VIETMEYER, 1979). DOKU (1977) ranks Bambara groundnut as one
of the four major pulses in Ghana. He indicates the major pulses in
Ghana 1in their descending order of importance as cowpea, groundnut,

Bambara groundnut and lima bean.

It features prominently in many traditional cropping systems in Africa
as an intercrop of cereals and root crops for (DOKU, 1967; OKIGBO,
1978) basically due to its ability to add nitrogen to the soil through
its symbiotic association with Rhizobium (SANDS, 1931). OPOKU-ASIAMA
(1978) reports that Bambara groundnut improves soil fertility through
nitrogen fixation and decomposition of the nodule covered root
residues. During their studies NNADI and BALASUBRAMANIAN (1978) found
out that Bambara groundnut roots contained 3.93 percent total N, 2.1
percent total water soluble N with a net mineralization or
immobilization of root N of 48.7 percent after 84 days of incubation in
fallow soil. The roots also contained 0.97 percent Ca, 0.55 percent Mg,
1.52 percent K and 0.30 percent P. As reported by THOMPSON and DENNIS
(1977), Bambara groundnut produces a higher nodule dry weight per plant
than cowpea. Thus Bambara groundnut also plays a significant role 1in
crop rotation (Sands, 1931 and NNADI et al., 1981). Both authors
mention that the amount of nitrogen applied to maize through
fertilization can be considerably reduced if maize is grown where
Bambara groundnut and soybean were mixed cropped. Hence they suggest

that Bambara groundnut can be intercropped with other legumes such as
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soybean and groundnut to supplement the quantity of nitrogen fixed in
the soil and then rotate them with cereals, root crops and many other

crops in order to improve land productivity.

Nutritionally, some authors have described Bambara groundnut as a
complete food which is well balanced in terms of nutrients (BALLAND,
1901; DOKU and KARIKARI, 1971 and BEGEMANN, 1988). The chemical
composition and nutritional values of Bambara groundnut reported in
literature are variable but the ranges for dry seed are as follows:
10.2 percent to 13 percent water, 54.5 percent to 69.3 percent
carbohydrates which is relatively higher than in Phaseolus beans (57.8
percent) and cowpea (56.8 percent), 5.3 percent to 7.8 percent fat, 2.4
percent to 7.9 percent mineral matter and 17.o percent to 25 percent
protein. (BALLAND 1901, 1903; GRESHOFF, 1906; BURTT-DAVY, 1907; BONAME,
1909; ANON, 1909; GRIMME, 1911; HOLLAND, 1922; ADRIAENS,1943; 1951;
BUSSON and BERGERET, 1958; PEREIRA and SANTOS, 1958; DILHAC et
al.,1959; BUSSON et al., 1960; MONGODIN and RIVIERE, 1965; PLATT, 1965;
PURSEGLOVE, 1968; ADRIAN et al., 1969; HEPPER, 1970; WATSON, 1971;
EVANS and BOULTER, 1974: OLIVEIRA, 1976 and DUKE, 1981). The protein
quality is high with more lysine than that in maize but with lTimiting
amount of isoleucine. The high lysine content makes Bambara groundnut
a good supplement to cereal diets prominent in Africa. As such, it may
play an important role in averting malnutritional problems for example
kwashiorkor (OKWURATIWE, 1977; VIETMEYER, 1978). Bambara groundnut cake
or meal are important protein concentrates for 1livestock (RACHIE,
1974). The ‘leaves can be fed to animals as a roughage. Dry leaves

contain 15.9 percent crude protein, 31.7 percent crude fibre, 7.5
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percent ash and 1.8 percent fat (KAY, 1979). The haulms can be used as
animal beddings which are a source of manure (SANDS, 1931). The crop
residues are an important source of organic matter added to the s0i1

upon decomposition (SANDS, 1931).

The p1ant’é compact, long and well developed tap root system, which can
penetrate up to 30 cm in loose soil forming numerous downward growing
lateral roots on its lower part (KARIKARI, 1969; DUKE et al., 1977 and
OPOKU-ASIAMA, 1978), enables the plant to survive drought conditions
and grow on marginal land (DART and KRANTZ, 1977 and ACHTNICH, 1980).
It has generally been observed that yield depression is less in Bambara
groundnut than in groundnut and soybeans under adverse environmental
and managerial conditions (JOHNSON, 1968; DOKU et al., 1978; ANONYMOUS,
1979 and WELLVING, 1984). A lower degree of susceptibility to pests and
diseases in Bambara groundnut than in groundnut and soybean has been

reported by PURSEGLOVE (1974), DOKU (1977) and DUKE et al. ( 1977).

1.3 THE PROBLEM

A preliminary study conducted by BEGEMANN and MKANGAMA (1990) prior to
the experiment in some parts of Zambia (Kaoma, Senanga, Mongu, Petauke,
Chipata, Chadiza, Mansa and Lusaka), revealed a high potential for
production, utilisation and trade of Bambara groundnuts in the country.
It was observed that since Bambara groundnut can be grown 1in areas up
to 1600 m above sea level (KAY, 1979), it could be grown throughout the

country whose altitude is 600 to 1200 m above sea level probably with
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a few limitations due to unfavourable rainfall amount and temperature

in some regions.

In Zambia, Bambara groundnut is extensively eaten either as relish or
as a snack both prepared in various forms (BEGEMANN and MKANGAMA ,

1990).

Although many farmers grow it as a subsistence crop on a very small
scale, Bambara groundnut has a high economic potential in Zambia. Its
market price has so far increased from US$ 1 to US$ 2 per kg during
1972 to 1987 to about US$ 5 to US$ 8 per kg last year (BEGEMANN and

MKANGAMA, 1990).

Unfortunately, despite the high production, utilisation and economic
potential of Bambara groundnut in the country (BEGEMANN and MKANGAMA) ,
its level of production is very low with an average yield of below 750
kg/ha which 1is far much less than 1300 to 2600 kg/ha which is the
expected yield under good management and environmental conditions

(RACHIE, 1974).

One of the factors affecting Bambara groundnut production in Zambia is
lack of adequate information about its improved production methods
which has caused farmers to use unimproved methods of production for
example unimproved varieties and wrong planting densities which are
less productive. The research work which has been done so far in the
improvement of Bambara groundnut production still leaves many

underexploited areas in the improvement of Bambara groundnut production
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(BEGEMANN,1990). One of the neglected areas of research in Bambara
groundnut production is identifying suitable varieties or landraces for
different environments in Zambia and finding out the optimum plant
population density for high production of Bambara groundnut (MBEWE and
BEGEMANN, 1990). Researchers and farmers have used different landraces
and plant population densities in their work which give different
yields. Some experimental results reported in literature indicate
significant yield differences among landraces while others show no
significant yield differences among landraces. Similarly, although the
general expectation is to get more yield from high plant population
densities, the results from density trials in Bambara groundnut have
been variable. Thus, there is need to come up with the right varieties
and optimum plant population densties 1in addition to other good
agronomical methods for the improvement of Bambara groundnut production

in the country.
1.4 STATEMENT OF OBJECTIVES

This trial aimed at firstly examining some enviromental influence on
the performance of Bambara groundnut, establishing the suitable
landrace of Bambara groundnut for Lusaka Province of Zambia and finally
it was conducted to indicate any differences in plant population
density requirements that may exist among the different landraces of

Bambara groundnuts used in the experiment.



The specific objective was to assess and compare the growth
performance, disease incidence and severity, and the yield performance
of four different landraces (two bunch and spreading types) of Bambara
groundnuts planted in Lusaka using five different plant population

densities.



2 LITERATURE REVIEW

2.1 YIELD OF BAMBARA GROUNDNUT

Under good environmental and management conditions, Bambara groundnut
yield can be as high as 4400 kg/ha (DUKE et el., 1977). On the other
hand, RACHIE (1974) reports a maximum yield of only 2600 kg/ha. The
average yield reported by DUKE et al. (1977) and BEGEMANN (1988) is 300
to 800 kg of dry shelled seed due to genotypic variations among plants
and differences in environmental and management conditions. Yields of
Bambara groundnut are relatively low in Africa with an average of 650
to 880 kg/ha but with large differences oégurring among countries
(JOHNSON, 1968). A high yield potential was reported in Malawi (3360
kg/ha) in 1959 and 1973, Zaire (1792 kg/ha) (MALAWI, 1959; 1973; FAO,

1961 and INEAC, 1961) and in Zimbabwe (3870 kg/ha) (JOHNSON, 1968).

In Zambia, reported yields have been variable. BEGEMANN (1988) quoted
a yield of 1792 kg/ha realised in 1975, while MSEKERA (19889) reported
a yield as high as 2054 kg/ha during a variety evaluation trial

conducted at Msekera Research Station in Chipata.

However, yields as low as 56 kg/ha have been reported in Zambia and the
average yield has somehow increased from 56 to 112 kg/ha in 1968

(JOHNSON, 1968) to about 750 kg/ha now.

The 1low yields have been attributed among other factors, to low

yielding varieties, poor management (for example, low plant population
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densities) and sometimes poor environmental conditions and diseases

(JOHNSON, 1968; MALAWI, 1975)
2.2 VARIETY VARIABILITY OF BAMBARA GROUNDNUT YIELD

The yield of Bambara groundnut is basically determined by the genetic
composition of the individual plants belonging to the same or different
landraces or variety. Thus, landrace heterogeneity 1is primarily
responsible for differences in the yielding ability of plants within

and among landraces or varieties (RUTHERNBERG, 1980).

During a variety trial at Chitedze in Malawi, yield differences were
observed among the varieties used in the experiment. Higher seed yield
was obtained from "Mbawa" than " Northern Rhodesia" (MALAWI, 1971). In
another variety trial at Chitedze, best seed yield of 3332 kg/ha was
obtained with variety "GB 21/6" and it was significantly different from
that obtained from the other varieties used in the experiment (MALAWI,
1972). In yet another variety trial at the same location, "S 31" gave
a higher seed yield of 2613 kg/ha which was significantly higher than
the yields of the other seven varieties used in the experiment (MALAWI,

1975).

Similarly, significant yield differences were observed during a
preliminary yield trial using twenty-one lines of Bambara groundnut at
Msekera. Sixteen of the lines yielded between 632 and 1408 kg/ha

(MSEKERA, 1989).






