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ABSTRACT

Yield of cowpea in savanna soils of sub-sahara Africa has remained low as a resul‘t of l.ebs
effective native thizobia, necessitating the use of elite inoculant strains to improve Biological
Nitrogen Fixation. The main objective of this study was to observe the response of four

varieties of cowpea to inoculation by two elite strains of bradyrhizobia in some soils of
Northern Guinea Savanna (NGS) zone of Nigeria. Two greenhouse experiments were carried
out at the Teaching and Research Farm of the Federal University of Technology Minna. To
determine (1) the size of the native rhizobial population in the soils using the Most Propable
Number (MPN) technique and (2) The Need to Inoculate cowpea in the soils under study. The
reatments for the MPN experiment consisted of (i) soils in area of close proximity fo
homestead (< 50 m), and those far from homestead ( > 250 m) and (i1) cowpea varieties
(Kanannado, IT93K-452-1, IT97K-499-35, and IT90K-277-2). The experiment was laid out n
2.2 x 4 factorial in a completely randomised design (CRD) replicated four times. Treatment for
the need to inoculate experiment consisted of (i) five locations (Rijau, Kontagora, Magama,
Mashegu, Mariga,),in the NGS zone of Nigeria (ii) four nitrogen sources (plants inoculated
with Bradyrhizobium sp. strain BR 3262, Bradyrhizobium sp. strain BR 3267, control (neither
N nor inoculant rhizobia applied), and plants treated with N in form of urea at the rate of 100
kg N ha™, (iii) four cowpea varieties, (iv) two levels of proximities to homestead. Proximity to
homestead and cowpea varieties were the same as in the MPN experiment. The experiment was
laid out in a 5 x 4 x 4 x 2 factorial fitted to a completely Randomised block design (CRD)
replicated four times. In general the MPN value ranged from 4.61 x 109t0 7.19 x 107 cells g
of soil. MPN value for IT90K-277-2 variety (9.27 x 106 cells g"') was significantly lower than
that estimated by the other varieties Kanannado (3.31 x 107 cells g, [T93K-452-1 (1.76 x1 0
cells g, and IT97K-499-35 (1.42 x 107 cells g"). In spite of the high population of the native
rhizobia in the soils, the cowpea varieties responded to inoculation suggesting the effectiveness
of the elite bradyrhizobia strains used. Proximity of sampling site close to homestead had
significgntly (P = 005) higher Shoot dry wejght than those away from homestead. The results
from this experiment showed that the main effects of Nitrogen sources and varieties had



The assay was condticted using modified
Leonard jar method in Southern Australia
(Howieson et al., 2014) using coarse sand as
the potting medium. Coarse sand was
washed thoroughly with water to remove all
traces of dissolved nutrients before sun
drying. 2.5 kg of the sand was transferred to
a 3 litre pot and 200 ml of calcium solution
was added directly to the sand. Cowpea
seeds were sown at the rate of 4 seeds per
pot and thinned to 1 per pot a week after
planting. Plants were watered daily using
sandsman’s nitrogen free nutrient solution
(Sandsman, 1970). Inoculated was done a
week after planting with 1 ml aliquots of the
soil suspensions made from serial dilution of
soils sampled. Each soil sample was initially
diluted 20-fold by adding 10 g of soil in 190
ml of sterile distilled water. The resulting
suspension was thoroughly mixed and then
used to prepare a 10-fold serial dilution
(Woomer, 1994). Each dilution level was
replicated four times resulting in a total of
24 pots per each soil sample. Harvesting was
done in a period of seven weeks after
planting to observe the patterns of nodule
appearances. The (+) sign was used to
indicate presence of at least one nodule,
while (—) denoted absence of nodules
(Vincent, 1970).

Need to Inoculate Trial

Soil samples were added to 2.5 litre pot at 2
kg per pot. To each pot was added 372.6 mg
of P, K, Mg, Zn, Mo, and B fertilizer and
thoroughly mixed. Cowpea seeds were
planted at 2 per pot and thinned to one
seedling per pot one week after emergence,
N treated plants were supplied with nitrogen
and was split applied to the N treatment at
first week (81.60 mg) and second week
(244.80 mg) after planting. Inoculants were
applied to the seeds before planting in
inoculated treatment. The plants were
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using MINITAB 1/.0. Analysis Ol variance
(ANOVA) of the general linear model was
used to check for significant effects and
significant means were separated using
Fisher least significant difference (L.S.D)

method.

RESULTS
Physical and chemical characteristics of
the experimental soil
The physical and chemical properties of
soils used for this study are presented in
(Table 1). Soils of the experimental site from
both close and far proximities to homestead
were either sandy loamy or loamy sandy,
except for Mashegu close which was sandy
soil. Soil pH for both proximities to
homestead in the 5 locations was slightly
acidic to near neutral ranging from 5.31-
6.79 but a moderate acidity of 4.77 was
observed for soils sampled near homestead
in Kontagora. Total nitrogen was low for all
locations and proximities to homestead
(0.06 g kg' - 0.22 g kg), also organic
carbon was low in the 5 locations but a
moderately high value was observed with
f(ontagora close to homestead (12.45 g kg’
). Available P ranges from Ilow to
moderately low (18.0 mg kg™') in Kontagora
clcflse to homestead and very high (31.0 mg
kg™) in Mariga away from homestead. The
result of Effective cation exchange capacity
(ECEC) ranges between 5.79 cmol kg' -
2:‘2§ cmol kg respectively.
v::lilel:?te for rhizob.ial population of four
Th h_es of cowpea in NGS of Niger State
fouir (go‘l:;al Populatjoqs as estimated using
broseriien’ Wpea varieties as trap host are
€d n (Table 2). The soils of the study

Sites had high numbers of indigenous

;‘;Z::ia (10° thizobia cells g of soil)
in M::;, solls sampled close to homestead
°8U, and for those away from







Mashegu Close 71.89 .22.48 11.24 T B Vg BY 4

Far 12.27 22.48 11.24 7.19 13.30
Rijau Close 12.27 4.61 9.26 12.27 9.60
Far 1227 12.27 9.26 10.94 11.19
Mariga Close 22.48 42.59 11.24 7.19 20.88
Far 71.89 1229 1222 11.24 26.91
Magama Close 22.48 10.94 42.59 7419 20.80
Far 71.89 12.27 11.24 11.24 26.66
Means 33.06 __17.64 14.18 029
Table 3 Effect of nitrogen sources, proximity to homestead and varieties on shoot
dry weight (g plant-!) of cowpea
Treatment Kontagora Mashegu Rijau Mariga Magama
Nitrogen sources(N)
Control 1.27¢ 1.16¢ 1.39¢ 1.52b I813c
Urea 1.87a 1.86a 2.13a 2.06a 1.75a
BR 3262 1.54b 1.48b 1.36¢ 1.50b 1.27bc
BR 3267 L.22c 1.80a 1.65b 1.91a 1.30b
Significance s gy *k * ok * %
LSD (0.05) 0.17 0.17 0.23 0.25 0.16
Proximity (P)
Close 1.55a 1.70a 1.63a 1.8
Far 1.40b 1.45b 1.63a 1.62% ii?)i
Significance » * NS * I\iS
LSD (0.05) 0.12 0.12 0.16 0:17 0.11
Varieties (V)
Kanannado 1.95a 18
IT93K-452-1 1.39b 1 giz %g;g %-gga il
~ IT97K-499-35 1.42b 1.49b¢ 1.72b 1.71ab 7
IT90K-277-2 1.14c 1.58b 1.16¢ 7o o
iy . o R
. 0.17 :
0.17 0.23 0.25 0.16
Interaction
}NJ >>§ f/ o * % N
* ok S
PRN NS :* ey * ok Eg
NXPXV - F ?:TS ok NS

P>0.05). Signi i
(P>0.05). Significant at (P<0.05), ** highly Significant at (P<o 01) Statisﬁca"y different

NS (not significant)
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f;£2;t2993])-'1'he AR ph(’spvhof-us reélilvt
at Kontagora far away fr
homestead and Mariga close to h i
sails fall within the optimuh dvailEpEN
: vailable P
concentration that would help enh
nodulation and Nitrogen fixation in the it
legume (Enwezor, 1990). Results of E%:r;:lg
:;)rrzifliilt'l; that the experimental soil is low in
In this study, proximity of fields close to
homesteads had significantly higher shoot
d.ry.weight than those away from homestead
similar reports was made by Zingore et al.
(2007)' whose study shows that the fertile
plots is often closest to homesteads, as a
result of continous accumulation of organic
ammendment including all kinds of manure
and household waste applied directly
surrounding the villages.
The success of rhizobia inoculation primarily
depends on rhizobial strain, the legume
genotype, environmental conditions, and the
crop management (WOO!HCI' et al, 2014).
Although, there are two main situations
Eoliere there is likely to be' @ TCSBEEE to
rhizobia inoculation; ~where compatible
rthizobia of the hos! legume arc absent and

where native rhizobia population is low. In
native rhizobia

this study, counts of izot
population were Very high (>10 <_:ells g’ soil).
Suggesting that there may likely be no
response 10 inoculation 11 these soils.
Contrary to this observation, response {0

inoculation was observed in thi

result es with the findings ©
For. his findings that the

(2001) who report in .
Preserzce of laprge population densltyV e(;f
compatible rhizobia does not, howe t¢;
preclude the possibility that responso;tm5
inoculation can be obtained if coonc‘lgzed 0
and highly effective straing are intr e
high quality inoculants. gimilar rest el
obtained which could Dbe 'dﬁ;d o
effectiveness of the elite strain :ln - anPe " l;ad
This study shows that Kananna oan i

better response 1O inoculation th

could establish effe
cowpea in soils o
increasing the
However, in spite o
elite rhizobia strai
N-treated |
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