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Abstract

The response of two soybean varieties (Samsoy-2 and improved variety TGx 1448-2E) to Bradyrhizobium
inoculation in the northern Guinea savanna of Nigeria was tested in a researcher-managed on-farm
trial. There were variations in soybean yields between and within farmers’ fields. Data obtained from 24
farmers’ fields were analysed in a mixed model ana]ysis of variance whereby the variance of the random
component was estimated using Gausian restricted maximum likelihood. Five major soil components
recognised to contribute to the yield determining factors of the soybean varieties were as follows: (a) effec-
tive cation exchange capacity (ECEC), (b) silt and phosphorus, (¢) acidity (d) soil total nitrogen and (e)
salinity. The coefficient of determination in a stepwise regression analysis gave (R?) up to 0.23 ECEC >
silt and phosphorus > acidity > total nitrogen > salinity. Thus, some accept-
able levels of cations in the soil are necessary for soybean establishment and BNF in
farmers’ fields. Inoculation of the Samsoy-2 variety did not have significant effect on the vegetative
parameters (shoot, root, nodule number and shoot and nodule fresh weight) measured. This showed
that the native rhizobial population was adequate for soybean nodulation. However, significant effect of
the inoculated strain was observed only in the root biomass of the improved variety. While inoculation
of the Samsoy-2 did not have significant effect on biological nitrogen fixation (BNF) and grain yield,
the BNF and grain yield of the improved variety were significantly higher than the farmers’ local variety
showing that varietal differences masked the effect of inoculation.

Introduction

Production of soybean is rapidly taking
a centre place among cereals and grain legume
productions in the moist savanna zone
(MSZ) of Nigeria. This stems from the fact
that it is rapidly becoming a major food as
well as an industrial crop in Nigeria (Brader,
1998). The growth in area of cultivation and
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increase in the yield is due to the result of
farmers’ adoption of newly bred soybean
varieties at the IITA. These varicties that store
well, do not require expensive inputs such as
high nitrogen fertilizer needed by maize
or pesticides spraying on cowpea to sustain
production.
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These IITA high-yielding soybean varieties
nodulate with the native rhizobia strains, thus
to some extent the requirement for N is taken
care of through biological nitrogen fixation
(BNF) once the plants are established. The
promiscuous soybean cultivar (TGx 1448-
2E) released by IITA out-yields the farmer
variety (Samsoy-2) by over one tonne ha is
preferred due to its high vegetative biomass,
good groundcover to reduce weed, high
N, -fixation and low-level soil P tolerance. The
soybean cultivar which also fixes up to 70% of
its required N, has a positive N-balance in the
soil as residual N (14-18 kg N ha™') for the
following soybean crop or cereal in crop rota-
tion practice (Sanginga ez al., 1997). Soybean
grows well in soil of pH 6.0 or higher, but can
also tolerate a pH of 4.3—4.8. Available phos-
phorus levels critical for soybean production
ranges between 10 and 15 mg kg soil (Aune
and Lal, 1997).

In an on-farm trial involving 24 selected
farmers in the IITA benchmark site (Kaya
near Zaria) in the northern Guinea savanna
of the moist savanna zone (MSZ) of
Nigeria, variations were observed in the
yield of TGx 1448-2E, and the local farmer
varieties, despite uniform management prac-
tices in the researcher-managed fields. The
soils of the site are classified as Alfisols and
are texturally sandy loam in nature in most
of the fields (Weber ez 4., 1995c¢). Bradyrhi-
zobia inoculation technology was introduced
into the cropping system of the area and it
was observed to have no significant effect
on the grain yield of the soybean (Okogun
and Sanginga, 2002). This showed that there
are some fundamental factors that control
soybean production apart from the similar
management practice and their ability to fix
nitrogen from the air. Thus this study was
set up to investigate the factors responsible
for the persistent variations in the yield of
soybean in the farmers’ fields with emphasis
on soil properties.
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Materials and methods
This trial was conducted at IITA’s benchmark
site at Kaya village (7° 3’E, 11° 3°’N) some
52 km north of Zaria in the northern Guinea
savanna of the MSZ. Two broad groups

"of farmers were involved in this study; farm-

ers who applied more than 30 kg N ha to
their crops and farmers who applied less
than this amount. Each of the two groups
was further classified into farmers that prac-
tice removal of crop residues from fields at
the end of each cropping season and those
that retain residues. All together, 24 farmers
were involved.

Land preparation

_ All the farmers used animal traction in ridging

the experimental fields after “knocking” down
the old ridges with hand hoes. The ridges were
spaced approximately 0.75 m between rows.
Each plot for each treatment was 12 m x 12 m.

Seed treatment and planting

Two varieties of soybean were planted in all
the farmers’ fields. These were farmer variety
(Samsoy-2) and the introduced improved
variety TGx 1448-2E. Both soybean variet-
ies (farmer varieties and TGx 1448-2E) were
surface sterilized as reported by Vincent
(1970). Soybean seeds were inoculated with
a mixture of R25B and IRj 2180A rhizobial
strains using the method of Somasegaran and
Hoben (1994).

Soybean seeds were drilled in to open
grooves on the ridges and covered lightly with
soil. The uninoculated soybean treatments
were planted before to avoid contamination
by the inoculated ones. The seeds were thinned
to one plant per hill at 10 cm within row spac-
ing two weeks after planting (WAP).

Experimental design

This study was an on-farm trial in which 24
farmers’ fields were involved and each farmer’s
field was a replicate. In each farm, there were
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