
Introduction
The common bean (Phaseolus vulgaris L.) is a major food
grain legume in Eastern and Southern Africa. Consequently,
efforts at improving its yields have increased over the years
(Amijee and Giller 1998; Anderson 1974; Chowdhury et al.
1983; Giller et al. 1998; Smithson et al. 1993; Ssali 1988;
Ssali and Keya 1986). In Tanzania, in particular, the common
bean is the most important food grain legume but is grown
mostly by resource-poor farmers without fertiliser inputs.
Soybean (Glycine max L. Merr.) was also recently
introduced into northern Tanzania in order to eliminate
infant malnutrition and diversify farming enterprise because
of the severe drop in coffee price. As a cash crop, soybean

has a good market price due to its high dietary value for
human consumption and a high protein content for use as
animal feed. In village markets, the price of soybean is 3
times that of other food grain legumes such as common bean,
mungbean, chickpea, Bambara groundnut, pea, cowpea and
pigeon pea, and twice that of coffee.

Despite the attractive local price of pulses, the yields of
grain legumes have remained very low under farmer
conditions in Tanzania and elsewhere in Africa. For example,
the average yield of common bean is about 622 kg/ha (Mushi
1997). These low yields are, in part, associated with low soil
fertility and reduced N2 fixation as a consequence of various
biological and environmental factors (Dakora and Keya
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1997). Wortman and Allen (1994) and Smithson et al. (1993)
have identified N, P and K limitation as a major constraint to
common bean production in Tanzania. In Kenya, low
endogenous soil P levels were found to limit nodulation and
N2 fixation of common bean in field trials, especially under
farmer conditions (Ssali 1988; Ssali and Keya 1982, 1983,
1986). Giller et al. (1998) have also reported poor N2
fixation as a factor in the reduced yields of common bean in
northern Tanzania. Because farmers in that part of the
country are aware of these soil constraints, N and P fertilisers
are routinely applied to cereals such as maize, the major crop
for household food security. Although legume yields can
potentially improve from the application of moderate levels
of chemical fertilisers, these inputs are rarely used either
because of the high cost, lack of awareness of the economic
returns from such cultural practice, or both. Supplementing
legumes with nutrients has great potential for increasing
yields, as it not only promotes plant growth but also
enhances symbiotic establishment for increased N2 fixation.
Where field legumes are exogenously supplied with mineral
nutrients, they double plant growth, N2 fixation and grain
yield relative to their unfertilised counterparts (Dakora 1984;
da Silva et al. 1993). But whether the increased field yields
of grain legumes from improved N2 fixation due to nutrient
supply, leads to greater economic returns, has not been
studied in Africa.

Limiting factors such as the diversity or paucity of native
(brady)rhizobial populations in soil can also affect legume
performance and grain yield (Anyango et al. 1995; Frey and
Blum 1994; Gemell and Roughley 1993; Hungria and Vargas
2000; Ndakidemi et al. 1998). Woomer et al. (1997) have
shown that Bradyrhizobium japonicum bacteria are generally
absent in most Tanzanian soils. The population of common
bean-nodulating rhizobia (i.e. Rhizobium etli, R. tropici and
R. leguminosarum bv. phaseoli) has also been found to range
from zero to very low numbers in parts of northern Tanzania
(Amijee and Giller 1998). Under those conditions, it is very
important to inoculate soybean and common bean. Even
where a natural population of common bean rhizobia exists,
inoculation is required as a cheap insurance for higher yields.
Rhizobium tropici strain CIAT 899 is a competitive rhizobial
bacterium (Graham et al. 1994; Hungria et al. 1999; Sa et al.
1993) that increases field yields of common bean even under
poor soil conditions in South America (Hungria et al. 2000;
Vargas and Graham 1989). Bradyrhizobium japonicum strain
USDA 110 is another high-performing strain with history for
promoting soybean yields under field conditions. The
purpose of this study was to evaluate the yield and economic
benefits of legume inoculation with (brady)rhizobia either
alone or in combination with a low rate of P fertiliser under
farmer conditions in northern Tanzania. A treatment of
30 kg N/ha (urea) was also used as an indicator of soil N
deficiency and for comparison with inoculation effect on
plant growth.

Materials and methods
Field trials
Twelve field sites were planted to soybean and common bean in
2 districts (i.e. 7 in Moshi and 5 in Rombo) with different cropping
systems in northern Tanzania. The 2 legume species were grown during
2000–01 cropping season in a randomised complete block design. Each
farmer’s field was treated as a replicate. Before planting, soil samples
were collected from each field, bulked and analysed separately for the
district. The soil types found in Moshi and Rombo districts are mainly
Luvisols (ferric) and Andosols (vitric), respectively.

The rhizobial inoculants used in this study were purchased from the
Nairobi MIRCEN, University of Nairobi, Kenya, and were Rhizobium
tropici strain CIAT 899 for common bean, and Bradyrhizobium
japonicum strain USDA 110 for soybean. The treatments applied to
each crop included control, (brady)rhizobial inoculation (109 cells/g
seed), N fertiliser (30 kg N/ha as urea), P fertiliser (26 kg P/ha as TSP),
and (brady)rhizobial inoculation (109 cells/g seed) + P fertiliser
(26 kg/ha as TSP). The inoculant packets were supplied with gum arabic
for sticking as many cells as possible onto the seeds. The recommended
common bean variety, Lyamungu 90, and soybean variety, Bossier, were
used. Seeds were supplied by breeders of the Selian Agricultural
Research Institute, Arusha, Tanzania. Plot sizes were 5 by 5 m, and each
species was planted using an inter-row spacing of 50 cm, and intra-row
spacing of 20 cm. Two seeds were planted in each hole. To avoid cross
contamination, the uninoculated plots were sown first.

Plant harvest and analysis
Plants were sampled at 45 days after planting (DAP). Two plants were
randomly sampled from each plot for the above ground biomass
assessment. Plant samples were dried to constant weight at 70°C in an
oven. At physiological maturity, pods were harvested from each plot,
and shelled for determination of grain yield. Seed weights were
determined after air-drying to 13% moisture content.

Estimation of economic benefit
To compare the benefits of technologies used, simple economic
analyses were carried out. The profit or marginal net return (MNR) was
computed for each treatment as follows.

MNR = Y × P –TVC, (1)

where Y is grain yield of legume crop (kg/ha), P is selling price of crop
at harvest (US$/kg), and TVC is the total variable cost or cost of inputs
related to the treatment (e.g. fertiliser, seeds, labour, etc. in US$/ha).
The cost of inputs and labour charges of harvested legume crops used
in these calculations are shown in Tables 1 and 2. The selling price of
legume grain at harvest was put at US$0.25/kg for common bean and
US$0.80/kg for soybean.

The marginal rate of return (MRR) for each treatment was
calculated using the formula:

MRR = MNR/TVC (2)

Table 1. Costs of inputs used for calculating profit

Interest rate on money spent buying non-seed inputs was pegged at 5%

Input Amount/ha Unit price Total cost 
(US$) (US$/ha)

Soybean seed 15 kg 20.0 30
Common bean 30 kg 0.5 15
CIAT 899 2 packets 1 2
USDA 110 1 packet 1 1
Urea 30 kg N 0.4 12
TSP 26 kg P 0.6 15.6
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The cost of inputs and labour charges used in calculating MRR are
shown in Tables 1 and 2 and the selling price of legume grain at harvest
was pegged at US$0.25/kg for common bean and US$0.80/kg for
soybean.

Statistical analysis
Mean values of the plant biomass, grain yield, profit and marginal rate
of return data were analysed using 1-way analysis of variance
(ANOVA). These computations were performed with the software
program Statistica (StatSoft Inc., Tulsa, OK, USA). The least
significance difference (l.s.d.) was used to compare treatment means at
P≤0.05.

Results
Soil analysis and site effects on plant growth
The results of soil analysis are shown in Table 3. Generally
the N fertility status of Moshi soil was higher than Rombo,
but with P, it was the opposite. There was a strong site effect
on both common bean and soybean in terms of plant growth
and grain yield (Table 3). In Rombo district, the dry matter
yield of both common bean and soybean from Farm 1 was
significantly greater relative to the others. Interestingly, the
dry matter of the 2 legumes was also greater from Farm 1 in

Moshi district (Table 3). This resulted in higher grain yield
for common bean from Farm 1 in the 2 districts, but not for
soybean which showed significantly lower grain yield in
Moshi district relative to the other 6 sites (Table 3).

Plant biomass
Plant growth of common bean, measured at 45 DAP, was
significantly greater with rhizobial inoculation compared
with the other treatments in the 2 districts (Table 4). More
importantly uninoculated, unfertilised common bean plants
at Rombo and Moshi showed significantly (P≤0.05) lower
growth relative to the other treatments (Table 4). The
increase in growth over control was highest for inoculated
common bean plants receiving 26 kg P/ha (Table 4).

Soybean data showed a similar pattern. (Brady)rhizobial
inoculation, whether alone or in combination with
26 kg P/ha, produced the largest (P≤0.05) biomass in both
Rombo and Moshi (Table 4). As a result, the increase in
growth over control was greater with (brady)rhizobial
inoculation (Table 4).

Grain yield
At harvest, grain yield of common bean at Rombo was
significantly (P≤0.05) increased by bacterial inoculation and
moderate fertilisation compared with the uninoculated
control (Table 4). At Moshi, however, rhizobial inoculation
plus 26 kg P/ha was the only treatment that significantly
(P≤0.05) outyielded the control (Table 4). The results for
soybean were similarly very interesting, as grain yield of the
uninoculated, unfertilised plants at Rombo were markedly
(P≤0.05) lower than fertilised and/or inoculated plants.
Soybean plants inoculated with Bradyrhizobium japonicum
strain USDA 110 and supplied with 26 kg P/ha significantly
(P≤0.05) produced higher grain yields compared with the
other treatments (Table 4). As a result, the increase in grain

Yield and economic benefits of legume inoculation

Table 2. Costs and labour charges for various farm operations

Costs or charges were the same for common bean and soybean

Activity Cost or charges (US$)

Planting/ha 4
Weeding 2 times/ha 8
Harvesting/ha 4
Threshing/processing/100 kg 0.3
Fertiliser application/ha

Rhizobial inoculation 0.01
30 kg N 4
26 kg P 4
Inoculation + 26 kg P 0.01 + 4

Table 3. Soil analysis and estimates of micro-site variation with rhizobial inoculation and N and P supply on grain and dry matter yield
of common bean and soybean in Moshi and Rombo districts of northern Tanzania

Plant dry matter was measured at 45 DAP. Values within a column followed by a different letter differ significantly at P≤0.05 for each district

Field sites Dry matter (kg/ha) Grain yield (kg/ha) Chemical properties of soils
Common bean Soybean Common bean Soybean pH(H2O) Total N % Available P (mg/kg)

Rombo district
Farm 1 3048 ± 365.7a 2080 ± 193.9a 1324 ± 147.2a 1364 ± 245.6a 5.8 ± 0.06a 0.17 ± 0.0a 9.0 ± 0.0a
Farm 2 2196 ± 321.3b 1892 ± 159.8b 810 ± 48.4b 1389 ± 284.2a 5.3 ± 0.0c 0.12 ± 0.0a 8.5 ± 0.0b
Farm 3 1756 ± 83.5b 1148 ± 84.1c 856 ± 102.9b 1202 ± 264.2ab 5.3 ± 0.0c 0.13 ± 0.0a 6.4 ± 0.1c
Farm 4 1784 ± 272.6b 1288 ± 112.5c 962 ± 11.3c 958 ± 108.2b 5.5 ± 0.0b 0.15 ± 0.0a 6.0 ± 0.0d
Farm 5 1676 ± 287.3b 1208 ± 192.7c 792 ± 98.6c 1000 ± 161.7b 5.3 ± 0.0c 0.14 ± 0.0a 6.1 ± 0.0d

Moshi district
Farm 1 3440 ± 423.7a 2576 ± 464.9a 2688 ± 330.7a 1006 ± 244.0c 6.1 ± 0.0b 0.23 ± 0.0a 15.0 ± 0.0a
Farm 2 2172 ± 189.2c 2124 ± 322.2b 1048 ± 132.3d 1344 ± 253.6a 6.1 ± 0.0b 0.23 ± 0.0a 16.0 ± 0.0a
Farm 3 2152 ± 268.5c 2020 ± 437.5bc 1427 ± 171.5c 1332 ± 303.0a 6.2 ± 0.08a 0.24 ± 0.0a 18.0 ± 0.0a
Farm 4 2804 ± 341.8b 2244 ± 491.9b 1880 ± 164.6b 1111 ± 217.9bc 6.2 ± 0.08a 0.22 ± 0.0a 17.0 ± 0.0a
Farm 5 1980 ± 281.1c 1916 ± 444.6c 844 ± 82.6d 1332 ± 211.9a 6.1 ± 0.0b 0.23 ± 0.0a 15.0 ± 0.0a
Farm 6 1836 ± 138.5c 2100 ± 379.8b 1293 ± 117.9c 1232 ± 302.3a 6.2 ± 0.08a 0.24 ± 0.0a 16.0 ± 0.0a
Farm 7 1932 ± 135.7c 1852 ± 420.6d 1127 ± 101.3cd 1162 ± 216.9ab 6.1 ± 0.0b 0.22 ± 0.0a 13.0 ± 0.0a
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yield over control was significantly greater with the
combined effect of inoculation and P application (Table 5).

Soybean grain yield at Moshi also showed a similar
pattern with (brady)rhizobial inoculation and nutrient supply
(Table 5). The combination of bacterial inoculation and P
application produced significantly (P≤0.05) more grain
relative to the others (Table 5). However, inoculating plants
with Bradyrhizobium USDA 110 alone also outyielded the
separate applications of N and P, which in turn produced
more grain than the control (Table 5).

Estimated profits and marginal rates of return
Legume inoculation with bacteria with or without moderate
supply of P significantly (P≤0.05) increased the profitability
of common bean production in Rombo compared with the
control (Table 6). Applying N or P alone also increased
profits above the unfertilised crop (Table 6). As a result, the

marginal rate of return was significantly (P≤0.05) greater for
rhizobial inoculation (Table 6). In contrast to Rombo, the
application of bacterial inoculants and/or mineral nutrient
(N and P) to common bean plants at Moshi district neither
increased profits nor raised marginal rates of return over
uninoculated unfertilised plants (Table 6).

Compared with common bean, soybean production was
more profitable in the 2 districts. At Rombo, the combined
application of Bradyrhizobium japonicum strain USDA 110
and 26 kg P/ha to soybean produced 3 times more profit than
the unfertilised control and twice that of N and P supply.
Soybean inoculation with Bradyrhizobium strain USDA 110
alone produced the next largest (P≤0.05) profit compared
with N and P or the uninoculated control (Table 6). As a
result, the increase in profit over the control was
significantly (P≤0.05) greater with (brady)rhizobial
inoculation relative to mineral nutrient supply (Table 6). The

Table 4. Effects of rhizobial inoculation and N and P supply on common bean and soybean biomass (mean ± s.e.) in Moshi and Rombo
districts of northern Tanzania

Values within a column followed by different letter differ significantly at P≤0.05 for each species

Treatment Rombo Moshi
Biomass yield (kg/ha) Increase over control (%) Biomass yield (kg/ha) Increase over control (%)

Common bean
Uninoculated + unfertilised 1320 ± 164.9b — 1460 ± 77.4b —
CIAT 899 2400 ± 277.5a 81 ± 20.1b 2660 ± 254.1a 82 ± 9.5ab
30 kg N/ha 2180 ± 284.2ab 65 ± 34.6b 2340 ± 279.3a 60 ± 10.5b
26 kg P/ha 1800 ± 377.6ab 42 ± 19.3b 2260 ± 242.3a 55 ± 11.4b
CIAT 899 + 26 kg P/ha 2680 ± 356.7a 103 ± 20.2a 2900 ± 290.5a 99 ± 10.8a

Soybean
Uninoculated + unfertilised 1160 ± 160.4c — 980 ± 77.1e —
USDA 110 1680 ± 183.1ab 45 ± 6.8b 2780 ± 106.3b 184 ± 19.9b
30 kg N/ha 1440 ± 205.3ab 24 ± 2.7bc 2000 ± 94.9c 122 ± 10.9c
26 kg P/ha 1340 ± 174.7b 15 ± 2.5c 1520 ± 120.2d 55 ± 7.0d
USDA 110 + 26 kg P/ha 2000 ± 261.9a 72 ± 15.8a 3300 ± 138.8a 237 ± 28.7a

Table 5. Effects of rhizobial inoculation and N and P supply on common bean and soybean grain yield (mean ± s.e.) in Moshi and
Rombo districts of northern Tanzania

Values within a column followed by a different letter differ significantly at P≤0.05 for each species

Treatment Rombo Moshi
Grain yield (kg/ha) Increase over control (%) Grain yield (kg/ha) Increase over control (%)

Common bean
Uninoculated + unfertilised 578 ± 59.6b — 990 ± 120.6b —
CIAT 899 1028 ± 132.9a 78 ± 16.7a 1586 ± 288.9ab 60 ± 17.1a
30 kg N/ha 1012 ± 116.0a 75 ± 25.0a 1521 ± 294.4ab 53 ± 17.8a
26 kg P/ha 1012 ± 118.4a 75 ± 18.3a 1461 ± 264.0ab 48 ± 18.0a
CIAT 899 + 26 kg P/ha 1126 ± 96.9a 95 ± 14.7a 1803 ± 265.7a 82 ± 19.1a

Soybean
Uninoculated + unfertilised 604 ± 33.3c — 610 ± 26.7e —
USDA110 1372 ± 147.8b 127 ± 20.8b 1456 ± 82.3b 139 ± 8.0b
30 kg N/ha 1056 ± 87.6b 75 ± 12.7b 1111 ± 72.9c 82 ± 11.1c
26 kg P/ha 1027 ± 35.1b 70 ± 9.4b 886 ± 74.1d 45 ± 14.7d
USDA 110 + 26 kg P/ha 1854 ± 203.5a 207 ± 35.7a 2021 ± 87.0a 231 ± 21.5a
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marginal rate of return was significantly higher for the
Bradyrhizobium-inoculated soybean compared with the
other treatments (Table 6). Soybean production was also
more profitable with Bradyrhizobium inoculation at Moshi
compared with the control or N and P supply (Table 6). As a
result, the percent increase over control and the marginal rate
of return were also markedly (P≤0.05) higher with bacterial
inoculation (Table 6).

Discussion
In this study, a strong response to inoculation was obtained
for common bean and soybean on farmers’ fields in northern
Tanzania. This finding is consistent with earlier reports by
Chowdhury et al. (1983) which showed increased nodulation
and grain yield by 2 soybean genotypes in Morogoro,
Tanzania. However, this inoculation benefit was absent in
local soybean varieties where indigenous soybean
(brady)rhizobia were abundant in the soil (Salema and
Chowdhury 1980). Ssali (1988) also showed that grain yield
of common bean was significantly increased where
inoculation was combined with P application and adequate
soil moisture. Our results clearly show the importance of
promoting inoculant use in African agriculture, especially by
resource-limited farmers who cannot afford expensive
chemical fertilisers. Selecting for superior host–strain
combinations for use in cropping systems in Africa is not
only likely to increase legume grain yields but also reduce
environmental pollution from frequent use of chemical
fertilisers. Recent studies (Sanchez 2002; Smaling et al.
1996; Stoorvogel et al. 1993) of cropping systems have
shown that African soils are heavily mined for nutrients,
especially N and P, with a consequent decline in crop yields.
From the data obtained here, the combined use of inoculants
with low levels of P by African farmers could potentially
increase grain yields and reduce the negative effects of

nutrient mining. However, to promote the adoption of N2-
fixing technology by farmers in Africa could be a challenge
because of the inavailability of inoculants and the lack of
infrastructure for their production, storage and distribution.

In this study, the higher yields obtained with legume
inoculation compared with fertilisation indicates that the
(brady)rhizobial technology is just as efficient in supplying
N to legumes as inorganic-N fertilisers. But given the high
cost of chemical fertilisers, (brady)rhizobial inoculation is,
no doubt, a better option for resource-poor farmers who
cannot afford to purchase expensive inputs in northern
Tanzania (Table 6). Ndakidemi et al. (1998) reported
significant increases in common bean yields in uninoculated
plots following P application, and attributed it to the
presence of effective native rhizobia in the soil. Such results
were not unexpected since common bean has been cultivated
in northern Tanzania for a long time with potential for a
build-up in soil population of effective native rhizobia.
Various studies (Cassman et al.1981; Giller et al. 1998;
Israel 1987; de Mooy and Pesek 1966; Pereira and Bliss
1987; Ssali and Keya 1986) have shown that with adequate P
supply, symbiotic performance can be increased, leading to
greater grain yield. For farmers who can afford P fertilisers,
their combined use with rhizobial inoculants can further
increase grain yield and reduce the declining state of soil
fertility in Africa.

The economic importance of biological N2 fixation in
legumes cannot be overemphasised as its annual benefit is
estimated at US$47.0 million for the South African economy
and US$1067.0 million for the USA (Dakora 1994; Tauer
1989). We have also shown in this study that soybean and
common bean cultivation can be very profitable with the
application of inoculants alone, or supplemented with small
amounts of P (26 kg/ha). Although the provision of N and P
alone increased grain yield and dollar profits per hectare

Yield and economic benefits of legume inoculation

Table 6. Profitability, total variable cost (TVC) and marginal rate of return (MRR) (mean ± s.e.) of common bean under different
technologies in northern Tanzania

Values within a column followed by a different letter differ significantly at P≤0.05 for each species

Treatment Rombo Moshi
Profit Increase over TVC MRR Profit Increase over TVC MRR

(US$/ha) control (%) (US$/ha) (US$/ha) control (%) (US$/ha)

Common bean
Uninoculated + unfertilised 113 ± 14.9b — 31.3 3.6 ± 0.5b 216 ± 30.2 a — 31.3 6.9 ± 0.9a
CIAT 899 217 ± 33.2a 92 ± 21.6a 37.4 5.8 ± 0.9a 359 ± 72.2a 66 ± 19.4a 37.4 9.6 ± 1.9a
30 kg N/ha 205 ± 29.0a 81 ± 31.9a 47.9 4.3 ± 0.6ab 332 ± 73.6a 54 ± 21.5a 47.9 6.9 ± 1.5a
26 kg P/ha 201 ± 29.6a 78 ± 22.9a 51.7 3.9 ± 0.6b 314 ± 66.0a 45 ± 19.3a 51.7 6.4 ± 1.3a
CIAT 899 + 26 kg P/ha 228 ± 24.2a 102 ± 19.1a 53.8 4.2 ± 0.5ab 397 ± 66.4a 84 ± 21.5a 53.8 7.4 ± 1.2a

Soybean
Uninoculated + unfertilised 437 ± 26.6d — 46.3 9.4 ± 0.6b 442 ± 21.4e — 46.3 8.5 ± 1.4b
USDA 110 1049 ± 118.3b 140 ± 23.1b 48.4 21.7 ± 2.4a 1117 ± 65.8b 153 ± 8.4b 48.4 23.1 ± 1.4a
30 kg N/ha 782 ± 70bc 79 ± 14.4b 62.9 12.4 ± 1.1b 826 ± 58.4c 87 ± 12.4c 62.9 13.1 ± 0.9b
26 kg P/ha 755 ± 28.1bc 73 ± 10.6b 66.7 11.3 ± 0.4b 642 ± 59.3d 45 ± 16.2d 66.7 9.6 ± 0.8b
USDA 110 + 26 kg P/ha 1414 ± 162.8a 224 ± 39.8a 68.8 20.6 ± 2.4a 1548 ± 69.6a 250 ± 25.2a 68.8 19.7 ± 3.3a
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relative to unfertilised plots, these were nevertheless lower in
magnitude when compared with inoculation technology. The
increase in profit margin with (brady)rhizobial technology
stemmed from a significantly (P≤0.05) greater marginal rate
of returns from the application of bacterial symbionts. Of the
2 food grain legumes studied, soybean appears to offer
resource-poor farmers better returns and higher dollar
profits than common bean with bacterial inoculation. It is
clear from these data that the simple use of (brady)rhizobial
inoculants has potential for improving the quality of life of
resource-poor rural communities in northern Tanzania.
Although the application of low levels of N and P also
increased profits, their continued use in production systems
is likely to affect environmental health, especially N, and
should be considered in this context as an indicator of soil N
deficiency and not as a nutrient.

From our data it can be seen that (brady)rhizobial
inoculation of introduced legumes such as soybean and
common bean is essential for obtaining profitable and
sustainable yields, and should be recommended for use on all
newly introduced legumes if farmers are to increase grain
yield and maximise profits. Because the combined effect of
P and inoculants significantly (P≤0.05) increased grain yield
and dollar profits in this study, it is further recommended
that more of the locally available Minjingu rock phosphate in
northern Tanzania be mined for combined use with
(brady)rhizobial inoculants to boost soybean and common
bean yields in the region. Furthermore, because of the
increased yields and dollar profits obtained in this study,
there is a need for renewed strain and cultivar selection in
Tanzania to identify the best performing genotypes and
symbioses, especially under low P conditions, for use by
resource-poor farmers.

But whether to select for superior performance among the
strict nodulating North American soybean lines or the so-
called promiscuous nodulating soybean, poses a challenge.
This is because ironically the promiscuous soybean
genotypes developed by IITA to solve Africa’s infrastructural
problems with inoculant manufacture and delivery to
resource-poor farmers show more unpredictable response to
inoculation than their North American counterparts. Some of
these promiscuous soybean lines either fail to nodulate
effectively with indigenous (brady)rhizobia, or respond
better to mineral N fertilisation than bacterial inoculation
(Sanginga et al. 2000). So, to address farmers’ inoculant
needs in Africa, field studies that compare the response of
these different soybean types to inoculation would be
required.
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