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Abstract	
The use of microbial inoculant to improve the growth and development of legumes as been embrace by small holder farmers to reduce the excessive cost spent on inorganic N fertilizer to increase production of legumes as most farmers usually apply below manufactural recommended rate due to cost. A review was carried out to determine the effect of Bradyrhizobium japonicum over the N fertilizer application (urea 46%) on leguminous crops. Several studies reveal that the inoculation of Bradyrhizobium japonicum significantly enhanced the growth, nitrogen fixation, yield and yield components of legumes than the inorganic N fertilizer application. While other studies reveals that combine inoculation of Bradyrhizobium japonicum and inorganic N fertilizer application also significantly enhanced the growth and yield parameters of leguminous crop than when the treatments are singly applied on legumes. The high cost of procuring the inorganic fertilizers and adverse effect on soil after use also limit the use and recommendation than the Bradyrhizobium japonicum as it has no residual effect on the soil after use and also affordable for the farmers compared to the N fertilizer application.
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Introduction
In the last decades, rapid increase in human population has increase and it is expected to increase to 2 billion in the nearest future and agricultural sustainability is essential to meet the demand of the growing population (Meena et al. 2017). To counter the food shortage crisis, farmers are reported to increase pressure on agricultural systems to provide adequate food for the high population (Ochieng et al. 2016). Symbiotic interaction between legume and nitrogen fixing bacteria generally called rhizobia has been the focus of research over 12 decades due to the importance in sustainable agriculture, minimizing the cost of the agriculturalist, improve the soil fertility and improving plant tolerance to drought (Igiehon and Babalola 2018). The use of inorganic fertilizer, chemical nutrients and plant protection chemicals in agriculture result in negative effect on environment, soil and water (Nath et al. 2017). Similarly, improper use of chemical nutrients and pesticides recorded detrimental impacts on soil properties like reduction of soil fertility, physical properties, organic matter, water holding capacity, quality reduction of food and water due to agrochemicals as well as negative impact on biodiversity. Unfortunately, these inorganic inputs contribute to environmental degradation (Abou-Shanab et al. 2017). Also, the increasing cost acquiring chemical fertilizers renders it unaffordable to most resource-poor smallholder farmers (Argaw 2013). Organic farming, usually do not involve the use of any synthetic pesticide or synthetic fertilizer, rather relies on crop rotation, use of plant residues, animal wastes, off-farm organic wastes, mineral grade rock additives and other biological systems of nutrient mobilization, solubilization and plant protection (Reganold and Wachter 2016). The inoculation of beneficial soil microorganisms in organic farming is an intensive smart-technology that could be used to reduce the use of inorganic fertilizers (N’cho et al. 2015) and with ability to promote soil fertility and maximize nutrient cycles. Bradyrhizobia species are major components of soil microbiota that are essential in soil fertility, plant growth, nutrition and play an important role in organic agriculture by compensating for the reduced application of inorganic fertilizers and other agrochemicals. Bradyrhizobia colonize the roots of leguminous plants and form symbiotic association that leads to enhanced water and nutrient uptake to support growth and development of legume (Mahanty et al. 2017; Srivastava et al. 2017). Bradyrhizobia are able to biologically fix atmospheric nitrogen (N) and help accessing other nutrients such as nitrogen and phosphorous from soil stocks and organic fertilizers (Ballesteros-Almanza et al. 2010). Thus, inoculation of legumes with bradyrhizobia constitutes one of the major agronomic practices targeting improvement of symbiosis in sustainable agriculture. The aim of this review is to determine the interplay between Bradyrhizobium japonicum and Nitrogen fertilisation on legume and the effect of the combination of both treatment on legumes.

Response of Bradyrhizobium japonicum and N fertilizer application on legumes
During an investigation to observe the effects of inoculation and N fertilization on seed yield and protein concentration of soybean under three irrigation systems (severe drought, moderate drought and control, no drought stress), significant differences was recorded in seed yield associated with inoculation and irrigation and there were no significant differences in the seed yield associated with N fertilization. The study concluded that adding N fertilizer is not always recommended, especially when seeds are inoculated before being sown while enhanced protein concentration can be enhanced by applying N fertilizer whether seed were pre inoculated or not (Basal and Szabó 2018) . In a recent study conducted to determine the effect of inoculation of Bradyrhizobium japonicum and N Fertilizer application on seed of soybean, result reveals that both cultivars of soybean used in the study responded with an increase in the seed yield after seed inoculation with Bradyrhizobium japonicum strains (HiStick and Nitragina) and N fertilizer application (30 kg N-1 and 60 kg N-1), HiStick with application of 30 kg N-1 and 60 kg N-1, as well as with Nitragina with 60 kg N-1 than singly application of fertilizer and uninoculated control (Prusiński et al. 2020). The process of inoculating legumes with high superior inoculant strains usually result in  high increased in  nodulation, N2 fixation and optimum grain yield (Kyei-Boahen et al. 2017). Also in another recent research conducted to study the co-inoculation of rhizobium and Bradyrhizobium strains on Common Bean, result shows that the nodule weight was similar in both co-inoculation treatments and supersede when the treatment are inoculated singly and the uninoculated control, also no significant difference was observed in the N content in the shoot in the co-inoculation of the rhizobium and Bradyrhizobium strains and when inoculated singly (de Carvalho et al. 2020). In another study that shows the response of cowpea and groundnut to five rhizobia inoculant strains and N fertilizer in Ghana, result reveals that three rhizobia strains recorded highest shoot biomass in peanut and groundnut also no significant difference was recorded among the rhizobia inoculation and N treatments in the nodule number compare to uninoculated control but significant difference was observed in nodule dry weight in both cowpea and groundnut (Mintah et al. 2020). Rhizobia inoculation significantly influenced the number of pod and weight of cowpea and groundnut. In another experiment set up to study the effect of N, P fertilizer rate and Bradyrhizobium inoculation on common bean in Ethiopia result disclose that N fertilizer had the highest nodule number and nodule dry weight, the result also revealed that nitrogen promote nodulation when introduce in small amount as a starter fertilizer during inoculation (Yoseph et al. 2017). In another research conducted to determine the effect of co-inoculation of Bradyrhizobium to stimulate efficiency of rhizobium on common bean, the result reveals that the inoculation of Bradyrhizobium increased biomass accumulation in shoot, root and nodules and the number of nodules. Co-inoculation of common bean to inoculation in relation to growth, the shoot dry weight was positively correlated with inoculation dose (da Conceição Jesus et al. 2018). Recent studies shows that inoculation of rhizobium with N fertilizer using soybean as a test crop, reveals that the highest plant height was recorded at the 50kg N ha-1. The height of the plant measured shows decrease as fertilizer is increasing and the lowest height was recorded in the 200kg ha-1 (Ntambo et al. 2017b). Moreso the inoculation of soybean to rhizobium shows greater plant height compare to the uninoculated plant (Alam et al. 2015; Janagard and Ebadi-Segherloo 2016). The control in the study and 50kg N/ha treatments responded to the inoculation having the highest nodule number and nodule dry weight per plant, which was significantly different from 100 and 200 kg N/ha, which reflect that increasing nitrogen levels decreased nodule number and nodule dry weight per plant in the inoculated plants (Ntambo et al. 2017a). Another research conducted also reveal that the inoculation of rhizobium and urea fertilizer (80kg ha-1) to velvet beans (Mucuna pruriens) showed almost similar biomass accumulation, nodule number, nodule dry weight compared to the uninoculated control, the effectiveness of the inoculation and urea fertilizer application show similar results (Paudyal and Gupta 2018). A research conducted on soybean to determine the effect of inoculation of Bradyrhizobium japonicum and Nitrogen fertilisation (0, 30, 60 kg·ha−1) on the fatty acid profile of soybean seeds reveals that N fertilizer application did not produce the expected changes, suggesting the use of only a “starter” rate of 30 kg ha−1 N. while the inoculation of Bradyrhizobium japonicum (control, HiStick®, Soy, Nitragina) was recommended as it will cause a decrease in soybean fatty acid and acid level (Szpunar-Krok et al. 2021). Also in a study to determine the effect of the inoculation of Bradyrhizobium japonicum on the seed of soybean in a study conducted in Poland, it was discovered that the inoculation significantly enhanced the nodule number, dry weight and number of pod per plant than the uninoculated control. Also protein and fat yield was higher after seed inoculation by 318kg ha-1 and 101kg ha-1 compare to uninoculated control (Jarecki 2020). In another investigation using soybean as test crop, soybean yield was most favorably affected by the combined used of inoculation and nitrogen fertilization with increased in seed yield by 42%, protein yield by about 28% Księżak and Bojarszczuk (2022).

Response of Bradyrhizobium japonicum and N fertilizer application on nitrogen fixing potential of Legumes
Leguminous crops are not usually fertilised with mineral N. In a research conducted in Italy to examine grain yield, nodulation capacity and biological nitrogen fixation in four common grain legume, Chickpea (Cicer arietinum L.), field bean (Vicia faba L.), pea (Pisum sativum L.) and white lupin (Lupinus albus L.) were grown in growth boxes contain soil for two cropping seasons with five nitrogen fertilisation rates 0, 40, 80, 120 and 160 kg ha−1. It was observed that the high supply of N fertilizer decreased the level of N2 fixed. The four grain legumes used in the study responded differently to N fertilisation, the amount of nitrogen derived from N2 fixation decreased rapidly with increasing N supply as a result of a reduction in nodulation and N2 fixed per unit mass of nodules in white lupin and chickpea, also in field bean and pea, the decrease in N2 fixation was only due to a reduction in nodule biomass since nodule fixation activity increased with N supply (Pampana et al. 2018). In another study conducted to determine the effectiveness of rhizobium inoculation on nodulation and nitrogen fixation of faba bean (Vicia faba L.) in two locations, Rhizobium strains significantly enhanced the nodulation, nitrogen fixation, nutrient uptake and soil nitrogen balance. The inoculation with NSFBR-12 and NSFBR-15 strains resulted in the highest nitrogen fixed, nutrient uptake and soil nitrogen balance. Result revealed that inoculation with competitive and effective rhizobium strains can improve soil nitrogen balance and nutrient uptake in faba bean (Allito et al. 2020). Futhermore in another study set up to determine the interplay between nitrogen fertilizer and biological nitrogen fixation in soybean, fertilizer reduced the peak of biological nitrogen fixation up to 16% in applications at the full flowering stage. Seed yield declined to 13kg ha-1 when compare to control (Tamagno et al. 2018). 


Conclusion
The conclusion derived from the review reflect the importance of inoculation of Bradyrhizobium japonicum over the N fertilizer application. The inoculation of Bradyrhizobium japonicum to legume is usually affordable by small holder farmers than the procurement of the inorganic N fertilizer that most farmers cannot afford and those that can afford applied below manufacturer recommendation. The combine inoculation of the nitrogen fixing bacteria (Bradyrhizobium japonicum) and nitrogen fertilisation often result into greater production as recorded in some studies than when both are singly apply as a treatments to legume. The use of inorganic N fertilizer often result to adverse effect on the soil and its environment, pollution and soil degradation. It is of utmost importance for small holder farmers to embrace the use of bacteria inoculant to increase legume production has it gives no residual effect on the soil after use, easily affordable, improve nitrogen fixation and give better yield than the inorganic N fertilizer.
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