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Abstract: The soil fertility and production were observed to be poor and declining in the district. So, an experiment was 
conducted to determine the opportunity of innovative and sustainable biochar in soil properties and crop production. The 
experiment was laid out in Randomized Complete Block Design (RCBD). The research was conducted during November 2022 to 
May 2023 in Kanchanpur district of Nepal. Six different treatments namely, sheep manure, rice husk, poultry manure, farmyard 
manure and wood including one control was applied in the research. Tomato crop was selected for the research crop. Rice husk 
was found most effective in crop attributes and yield. The average numbers of leaves after 20 and 40 days of transplantation of 
tomato were 9, 7, 6, 6, 5, 4 and 9, 8, 6, 6, 5, 4 by the application of rice husk, poultry manure, farmyard manure, sheep manure, 
wood, and control respectively. The average yield (kg/plant) was 14, 12, 11, 11, 10 and 7 through the treatments of rice husk, 
poultry manure, farmyard manure, sheep manure, wood, and control respectively. The soil pH in poultry manure and wood were 
significantly similar and higher than other biochar treatments. Sheep manure biochar was a highly significant and effective 
source of nitrogen which was followed by poultry manure, rice husk/wood and control. Organic matter content was higher in 
sheep manure biochar followed by poultry manure, rice husk/wood, farmyard manure and control. Rice husk, sheep manure and 
poultry manure were effective sources of biochar, though other sources have equal importance in soil properties and crop yield 
or yield attributes. All the biochar sources found with their own benefits and scope in soil enhancement and crop production in 
the district.  
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I. INTRODUCTION 
According [1] Biochar is any source of biomass heated in the absence or at low concentrations of oxygen with the purpose of 
application to the soil. The technologies that produce biochar as the main product or byproduct of a pyrolysis process are the only 
ones, among the available biofuel tolls, that may contribute to the enhancement or maintenance of soil properties, and, therefore, to 
the sustainable production of energy and food. Although it may take until 2020 for pyrolysis technologies to reach a large scale as 
per [2], they have the potential to impact sustainable soil management on regional levels. The contribution of biochar as a soil 
amendment is currently being assessed as to two main aspects. One is related to its potential to enhance the productivity of 
agricultural systems and to combat land degradation by improving soil physical, biological, and chemical properties [3]. The other is 
its contribution to carbon sequestration, as it contains carbon in stable forms and, consequently, with a longer permanence in the soil 
as per [4]. The agricultural use of biochar as the result of deliberate wood pyrolysis or as a by-product of cooking, has a history of 
more than 150 years in the Western World or much longer if its use in animal husbandry is considered. 
The increasing problem of decreasing soil fertility in many developing nations such as, Nepal has brought forward the importance of 
technologies that are locally available, economically feasible and environment friendly. Cropping system of most developing nation 
such as, Nepal is mostly chemical based. Their heavy use has led to other harmful effects like poor soil structure, nitrate in the 
ground water, adulteration of food materials, eutrophication, and thus leading to decline in crop productivity. High agricultural 
inputs are doubtful to be sustainable for long run unless the inputs are judged appropriately in terms of both their quality and 
quantity. Unavailability of irrigation facility and dependence on monsoon is the bitter truth of our country. A few studies of biochar 
application on crops suggest that biochar may enhance soil moisture retention. This attribute of biochar may lessen the effects of 
drought on crop productivity in drought-prone areas, according to [5]. Biochar is best option due to its ability to attract and retain 
water owing to its porous structure and high surface area. According to a source [6, 7] In Nepal, majority of the soils are acidic in 
nature with low fertility status, having low to medium quantity of organic carbon, total nitrogen, available phosphorous, potassium 
and other exchangeable bases. Decreased soil fertility and nutrient stresses are one of the main reasons leading to lower crop 
production. Thus, it is critical to identify the efficient soil fertility management method to improve farm productivity per unit of 
land.  
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One of the sustainable approaches could be the use of biochar, which has shown improved crop production and productivity by 
enhancing soil fertility status and alleviating nutrient stress in a low fertile nutrient deficit acidic soil [8, 9]. In this study, the scope 
of biochar in crop production and soil enhancement has been analyzed in context of Kanchanpur, Nepal. 

 
II. MATERIALS 

The research was conducted during November 2022 to May 2023 in Kanchanpur district of Nepal. The experiment was carried in 
vegetable crops, i.e., tomato. The experiment was laid out in Randomized Complete Block Design (RCBD). Six treatments of 
research were selected, i.e., five with biochar inputs (sheep manure, rice husk, poultry manure, farmyard manure and wood) and one 
was control as per Table 1. The samples were kept and dried in shade to eradicate excess moisture. Locally made stainless-steel 
drum (for making biochar) was used to combust biomass excluding oxygen after some time.  

 
Table no 1 Detail of Treatment used in Experiment 

Number of Treatment Treatments 
T1 Sheep manure 
T2 Rice husk 
T3 Poultry manure 
T4 Farmyard manure 
T5 Wood 
T6 Control 

                                                                                 Notes T: Treatments 
 

The study carried to determine soil pH, Nitrogen, and organic matter. 24 samples taken for soil test were shade-dried for some time. 
Plants phenological attributes (numbers of leaves, plant height, numbers of fruits) and yield were assessed.   
The recorded data were all tabulated and systematically arranged using MS- Excel which were subjected to Analysis of Variance 
(ANOVA) and Duncan’s Multiple Range Test (DMRT-0.05 level) for mean separations using Gen stat software. 
 

III. BIOCHAR OPPORTUNITY, RESULTS AND DISCUSSION 
A. Effects Of Biochar In Plant Attributes 
 

 
Note  DAT: Days after transplantation, m:meter, kg: Kilogram 

Graph No 1 Effect of biochar in plant attributes 
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It was observed that average numbers of leaves after 20 and 40 days of transplantation of tomato were 9, 7, 6, 6, 5, 4 and 9, 8, 6, 6, 
5, 4 by the application of rice husk, poultry manure, farmyard manure, sheep manure, wood, and control respectively. Similarly, 
average height of tomato plant (in meter) after 20 and 40 days of transplantation were observed to be 1.6, 1.6, 1.4, 1.4, 1.3, 1 and 
1.7, 1.6, 1.4, 1.4, 1.3, 1 through the treatments of rice husk, poultry manure, farmyard manure, sheep manure, wood and control 
respectively. It was recorded that average numbers of tomato fruits (per plant) after 20 and 40 days of transplantation of tomato 
were 55, 50, 47, 46, 40 and 30 through the treatments of rice husk, poultry manure, farmyard manure, sheep manure, wood and 
control respectively. Finally, the average yield (kg/plant) was recorded to be 14, 12, 11, 11, 10 and 7 through the treatments of rice 
husk, poultry manure, farmyard manure, sheep manure, wood and control respectively as shown in Graph 1. The study of [10] found 
that rice husk and poultry manure have highest effect in crop phenology, whereas farmyard manure and sheep manure at par with 
each other (though effective after rice husk and poultry manure). Biochar prepared from wood have least effect in yield or yield 
attributes compared with other treatments of biochar. The control treatment found poorly enhancing plant attributes and yield.  
 
B. Effects of Biochar In Chemical Properties of Soil  
 

 
Note %: Percentage, pH: Potential of hydrogen 

Graph No 2 Effects of biochar in chemical properties of soil 
 
The soil pH found in poultry manure and wood were significantly similar and higher than other biochar treatments. Sheep manure 
and rice husk have similar soil pH effect in the soil after poultry manure and wood. Thirdly the farmyard manure has implication in 
soil pH which was followed by control plot. Sheep manure biochar was found highly significant and effective source of nitrogen 
which was followed by poultry manure, rice husk/wood and control. Organic matter content was found higher in sheep manure 
biochar followed by poultry manure, rice husk/wood, farmyard manure and control as shown in Graph 2. Similar study was found in 
[11] where the soil pH was found highest in poultry manure/wood biochar resources. [12] found that biochar has lower nitrogen 
ratio, though within the available source’s sheep manure have good amount of nitrogen in comparison with others. Most of the 
previous research support the findings of organic matter percentage in different biochar sources as per the above study.  
The study clearly shows that each treatment of biochar has their own advantage and effect in the soil or crop attributes.  

 
IV. CONCLUSIONS 

The research was conducted during November 2022 to May 2023 in Kanchanpur district of Nepal. The experiment was carried out 
in vegetable crops, i.e., tomatoes. The experiment was laid out in Randomized Complete Block Design (RCBD). Six different 
treatments including one control were applied in the research. Rice husk was found most effective in crop attributes and yield. All 
the biochar sources found with their own benefits in soil productivity and crop production. 

0

10

20

30

40

50

60

Sheep manure Rice husk Poultry manure Farmyard
manure

Wood Control

Soil chemical properties in different biochar treatments 

Soil pH Nitrogen (%) Organic matter (%)



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue I Jan 2025- Available at www.ijraset.com 
     

407 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

V. ACKNOWLEDGEMENTS 
Authors would like to acknowledge municipalities staffs and farmers of Kanchanpur. Authors thank to the farmers groups who have 
helped in carrying this research.  
Note: This research was conducted without any financial funding. 
 

REFERENCES 
[1] C.M.B.F. Maia, B.E. Madari, and E.H. Novotny, Advances in biochar research in Brazil. Dynamic Soil, Dynamic Plant, vol. 5, pp. 53-58, 2011. 
[2] M. Inman, News feature: cooking up fuel. Nature Climate Change, vol. 2, pp. 218-220, 2012. 
[3] R.S. Kookana, A.K. Sarmah, L. Van Zwieten, E. Krull, and B. Singh, Biochar application to soil: agronomic and environmental benefits and unintended 

consequences. Advances in Agronomy, vol. 112, pp. 103-143, 2011. 
[4] F. SANTOS, M.S. TORN, and J.A. BIRD, Biological degradation of pyrogenic organic matter in temperate forest soils. Soil Biology and Biochemistry, vol. 51, 

pp. 115-124, 2020. 
[5] J. Major, Practical aspects of biochar application to tree crops. IBI Technical Bulletin, 2013.  
[6] S. Brown, H. Schreier, P.B. Shah, and L.M. Lavkulich, Modelling of soil nutrient budgets: an assessment of agricultural sustainability in Nepal. Soil use 

Management, vol. 15, pp. 101–108, 1999. 
[7] R.M. Bajracharya, and D.P. Sherchan, Fertility status and dynamics of soils in the Nepal Himalaya: A review and analysis. Soil Fertility, pp. 111–135, 2009. 
[8] N. Dahal, and R.M. Bajracharya, Use of Biochar for enhancing soil quality in mountain agricultural lands of Nepal, in: Proceedings of International Conference 

on Forest, People and Climate: Changing Paradigm (Eds. Balla, MK, Rayamajhi, S. and Singh, A). Institute of Forestry, Pokhara, Nepal, 2013. 
[9] N.R. Pandit, J. Mulder, S. Hale, S.E. Zimmerman, and G. Cornelissen, Multi-year double cropping biochar field trials in Nepal: Finding the optimal biochar 

dose through agronomic trials and cost-benefit analysis. Science of The Total Environment, pp. 637–638, 2018. 
[10] O. Varela Milla, B. Eva, W.J. Rivera, C. Huang, C. Chien, and Y.M. Wang, Agronomic properties and characterization of rice husk and wood biochars and their 

effect on the growth of water spinach in the field test. Journal of Soil Science and Plant Nutrition, vol. 13, iss.2, pp. 251-266, 2013. 
[11] C. H. Cheng, J. Lehmann, J.E.. Thies, and S.D. Burton, Stability of black carbon in soils across a climatic gradient. Journal of Geophysical Research, vol. 113, 

pp. 20-27, 2008.  
[12] K.Y. Chan, L.V. Zwieten, I. Meszaros, A. Downie, and S. Joseph, Using poultry litter biochar as soil amendments. Australian Journal of Soil Research, vol. 46, 

pp. 437-444, 2008.  

 
 
 
 
 
 
 



 


