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  Abstract 
Biochar has been reported to positively mitigate climate change and an array of soil processes. However, very little biochar is utilized in Ghana mainly because these benefits have not been predictably quantified and also mechanisms by which soil quality is enhanced are not fully researched. Furthermore, low N biochar content and its associated high C/N ratio account for the low adoption by end users. This research was thus conducted in the Guinea savanna zone of Ghana during the 2017 major cropping season to evaluate the extent to which synergism of N-enriched biochar and rhizobial inoculation can influence soybean productivity and soil quality. The treatments used were: 10 t/ha rice husks biochar (RHB), 4 t/ha poultry manure biochar (PMB), 4 t/ha poultry manure (PM), 10 t/ha RHB + 2 t/ha PMB, 5 t/ha RHB + 4 t/ha PMB, 5 t/ha RHB + 2.0 t/ha PMB, 10 t/ha RHB + 2 t/ha PM, 5t/ha RHB +4 t/ha PM and 0 t/ha control. Treatments were arranged in a randomized complete block design in split plot with inoculation as the main plot factor. Nodule dry weight and nodule number of 4 PMB increased by 40 and 63% respectively over the control. Highest seed yield (4 t/ha) was obtained by 4 t/ha PM which was not statistically different from 4 t/ha PMB. Highest shoot biomass was 15.06 t/ha (5 t/ha RHB+4 t/ha PM).  Total nutrient uptake by soybean increased among the biochar treatments relative to the control. The integrated application of biochar and rhizobium inoculants increased soil pH. All amendments except the control gave a significant sustainability yield index. The authors of this study recommend that, converting agro-wastes into useful soil amendments that lock carbon and potentially mitigates climate change deserves more research attention in Ghana. 
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Table 1: Yield and components of soybean 
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Treatment	(T) 100	seed	weight	(g) Grain	yield(kg/ha) Shoot	yield	(kg/ha)



5RHB4PMB 15.16 2.43	a 7.66a
4PM 11.05 4.30d 15.94e
5RHB2PMB 7.88 3.61	c 8.83ab
10RHB 10.81 2.467	a 9.61ab
4PMB 10.06 2.98	ab 9.22ab
Control 10.66 2.67ab 8.78ab
10RHB2PM 11.40 3.18bc 12.67cd
10RHB2PMB 11.23 2.70ab 10.67bc
5RHB4PM 8.13 2.50a 14.22de
SE± 2.73 0.27 1.28
Rhizobium	inoculation	 (R)



+ 10.58 2.90 11.14
- 10.84 3.06 10.56
SE± 1.02 0.09 0.78
T	X	R Ns 0.002 Ns



Means	with	the	same	column	followed	by	the	same	lower	case	letters	are	not	statistically different	at	P<0.05	using	
Duncan's	Multiple	Range	Test.	Ns,	not	significant;	+,	inoculated	 ;-,	not	inoculated;	T,	treatments	rate;	R	rhizobium	
inoculation;	 ±,standard	error.
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