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Abstract:
The current maize production, productivity and quality have stagnated due to several biotic and abiotic

factors. Among the abiotic factors, Soil fertility loss has led to drastic yield reduction during maize
production. This study therefore sought to determine the effect of biochar on performance of different
maize varieties. An experiment was conducted for one season at Arapai campus in a randomized
complete block design. Different maize varieties were planted under the same rate of biochar application
and without biochar . Data was collected on germination, plant growth in terms of Plant height, leaf
number and yield parameters which included the cob weight, and grain weight. The results of the study
revealed that biochar had no significant (p>0.05) effect on germination of the selected varieties of
maize, but leaf numbers were significantly affected with UH5051 (14 leaves) and Bazooka (13 leaves)
performing best as also seen in their control (13 leaves and 12 leaves respectively), Longe 5 and Longe
10H, had the least leaf numbers at 12 leaves each and 11 leaves each in control while in plant height,
LongelOH ( 157.6cm) and Bazooka (152.70cm) while in control 151.5 and 147.5cm respectively
performed best . In terms of the final grain yield, the study found significant differences in the grain
yield of different varieties with significantly the highest grain yield obtained in variety UH5051 and
Bazooka with 3804 Kg/Ha and 3733 Kg/Ha under biochar while in control, 2251kg/ha and 2250kg/ha
was recorded, this clearly showed how much biochar influenced the yield of these varieties, this was
after running a paired T-test analysis. The significantly lowest grain weight was obtained in varieties
Longe 10H (2489kg/ha) and Longe 5 (2695kg/ha) as well as control with 2051kg/ha and 2151kg/ha
respectively. From the results of this study, it may be concluded that biochar positively affects the
growth and yield of maize varieties. The number of leaves, plant height of different varieties were
significantly affected by biochar. Meanwhile germination was not significantly affected the biochar. In
terms of yield and other yield parameters, cob weights, and grain yields were highest in UH5051 and B
but lowest in Longe 5 and this makes varieties UH5051 and Bazooka to be the best for production under
application of biochar. Even though biochar had significant effect on the growth and yield of different
maize verities, there is need for more studies to be conducted on the different levels of biochar in

relation to many varieties to determine how each variety performs under different levels.



CHAPTER ONE

INTRODUCTION

1:1 Background
Maize (Zea mays L.) is important in global agri-food systems with production surging in the past

couple of decades due to rising demand and a combination of technological advances, yield
fluctuation and changes in production area (Erenstein et al., 2022). Maize is already the leading
cereal in terms of production volume and is set to become the most widely grown and traded
crop in the coming decade. It is a versatile multi-purpose crop, primarily used as a feed globally
(Epule & Chehbouni, 2022).

According to FAO ( 2020), global maize production reached 263 million tons by 2021 with the
cereals being one of the most highly consumed crops globally. In Africa, the rapidly growing
population is exerting a lot of pressure on agricultural resources including maize productivity
and harvest area. Maize production and harvest area has increased by 71.35% and 60.12%,
respectively in Africa. Regionally, maize is an important food and income security crop that
supports livelihood of millions of small-scale farmers in West Africa, Central and East Africa
(Epule & Chehbouni, 2022).. It is a major staple, commercial, and export crop in Uganda. It is

the leading cereal crop grown in almost all parts of the country (Gourlay et al, 2017).

Despite the high demand for maize and its increasing production, Maize production and
productivity is still low due to the high dependence on rain-fed subsistence farming in Uganda
and other parts of the sub-Saharan Africa (Ekpa et al., 2019). Climate change is expected to
further reduce the productivity. Pest and diseases have been also a major challenge but the

development of pesticides as helped to reduce their adverse effect yields (Islam et al., 2018).

Despite a number of interventions put in place to improve maize production and productivity in
Uganda such as use of organic and inorganic fertilizers, development and application of
pesticides, and breeding for drought tolerance and pest and disease resistance, soil moisture

deficiency has remained a challenge especially in the drought prone area of Eastern Uganda.

Through research, effort has been made to increase maize productivity through application of

biochar (agricultural waste charcoal) as alternative soil conditioner to maintain soil moisture (Fu



REFERENCES:

Africa, S., Sahara, W., Indian, B., & Territories, O. (2017). Maize in Sub-Saharan Africa :
Importance and Production Constraints. 3—-10. https://doi.org/10.1007/978-3-319-64852-1

Ahmad, M. W., Mubshar, H., Noman, M., Ahmad, N., Sami, U., Shahid, R. M., & Zeshan, H.
(2020). improves maize productivity and nutrient retention in loamy soil Synergetic use of
biochar and synthetic nitrogen and phosphorus fertilizers to improves maize productivity
and nutrient retention in loamy soil. Journal of Plant Nutrition, 43(9), 1356-1368.
https://doi.org/10.1080/01904167.2020.1729804

Ali, L., Xiukang, W., Naveed, M., Ashraf, S., Nadeem, S. M., Haider, F. U., & Mustafa, A.
(2021). applied sciences Impact of Biochar Application on Germination Behavior and Early

Growth of Maize Seedlings : Insights from a Growth Room Experiment. 1-13.
Annual Agricultural Survey 2018 Statistical Release May 2020.pdf. (n.d.).

Bana, S., & Prijono, S. (2013). The Effect of Soil Management on the Availability of Soil
Moisture and Maize Production in Dryland. 3(3), 77-85.

21



https://doi.org/10.5923/j.ijaf.20130303.02

Chune, M. D. (2022). Determinants of Maize Production Income in Western Uganda East
African Journal of Agriculture and Determinants of Maize Production Income in Western
Uganda . January. https://doi.org/10.37284/eajab.5.1.532

Ding, L., & Kinnucan, H. W. (2011). This document is discoverable and free to researchers
across the globe due to the work of AgEcon Search . Help ensure our sustainability .
Journal of Gender, Agriculture and Food Security, 1(3), 1-22.

Ekpa, O., Palacios-rojas, N., Kruseman, G., Fogliano, V., & Linnemann, A. R. (2019). Sub-
Saharan African Maize-Based Foods - Processing Practices , Challenges and Opportunities
Sub-Saharan African Maize-Based Foods - Processing Practices ,. Food Reviews
International, 0(0), 1-31. https://doi.org/10.1080/87559129.2019.1588290

Epule, T. E., & Chehbouni, A. (2022). Recent Patterns in Maize Yield and Harvest Area across
Africa.

Erenstein, O., Jaleta, M., Sonder, K., Mottaleb, K., & Prasanna, B. M. (2022). Global maize
production, consumption and trade: trends and R&D implications. Food Security, 14(5),
1295-1319. https://doi.org/10.1007/s12571-022-01288-7

FAO. (2020). The Global Maize Market. Food and Agriculture Organization of the United

Nations, June, 1-3.

Free, H. F., McGill, C. R., & Hedley, M. J. (2010). The effect of biochars on maize (Zea mays)
germination. New Zealand Journal of Agricultural Research, 53(1), 1-4.
https://doi.org/10.1080/00288231003606039

Fu, Y., Zhang, Q., & Liu, G. (2018). Effect of biochar and ameliorant on maize (Zea mays L.)
growth in a field experiment. 155(Aeecs), 37-40. https://doi.org/10.2991/aeecs-18.2018.9

Islam, S. J., Mannan, M. A., Khalig, Q. A., & Rahman, M. M. (2018). Growth and yield
response of maize to rice husk biochar. 12(12), 1813-1819.
https://doi.org/10.21475/ajcs.18.12.12.p944

22



Kamara, A. (2014). Effects of Biochar Derived from Maize Stover and Rice Straw on the
Germination of their Seeds. American Journal of Agriculture and Forestry, 2(6), 246.
https://doi.org/10.11648/j.ajaf.20140206.12

Kétterer, T., Roobroeck, D., Kimutai, G., Karltun, E., Nyberg, G., Sundberg, C., & de Nowina,
K. R. (2022). Maize grain yield responses to realistic biochar application rates on
smallholder farms in Kenya. Agronomy for Sustainable Development, 42(4).
https://doi.org/10.1007/s13593-022-00793-5

Latawiec, A., Kr, J., & Bogacz, A. (2021). Biochar Improves Maize Growth but Has a Limited

Effect on Soil Properties : Evidence from a Three-Year Field Experiment.

Layek, J., Idapuganti, R. G., Das, A., & Devi, S. (2019). Impact of biochar on maize growth

behaviour in North East India. March.

Man, T. C., Horvath, C., Daniel, S., Ancut, V., & Vidican, R. (2021). Agrometeorological
Requirements of Maize Crop Phenology for Sustainable Cropping — A Historical Review

for Romania. 1-14.

Of, F., Requirements, T. H. E., The, F. O. R., Of, A., Degree, T. H. E., Of M., In, S., &

Economics, D. (2010). Determinants of maize production in uganda. October.
Policy, E. (n.d.). No Title.

Promoteur, V., Facult, J., & Tech, G. A. (2017). BIOCHAR EFFECTS ON SOIL
PHYSICOCHEMICAL PROPERTIES AND ON MAIZE YIELDS (Zea mays L .) IN
TROPICAL SOILS.

Science, E. (n.d.-a). Effect of various types and doses of biochar on hybrid maize growth Effect
of various types and doses of biochar on hybrid maize growth. https://doi.org/10.1088/1755-
1315/1016/1/012053

Science, E. (n.d.-b). Effect of various types and doses of biochar on hybrid maize growth Effect
of various types and doses of biochar on hybrid maize growth. 1-10.
https://doi.org/10.1088/1755-1315/1016/1/012053

23



Shah, Z., & Shah, T. (2018). Residual Effect of Biochar on Soil Properties and Yield of Maize (
Zea mays L . ) under Different Cropping Systems. 16-35.
https://doi.org/10.4236/0jss.2018.81002

Society, A. H., History, A., & Papers, S. (1923). NOTES ON THE AGRICULTURAL HISTORY
OF MAIZE Author (s ): G . N. COLLINS Source : Agricultural History Society Papers ,
1923, Vol .2 (1923), pp . 409 , 411-429 Published by : Agricultural History Society Stable
URL : https://www.jstor.org/stable/44215. 2, 411-429.

Sun, C., Sun, J., Gao, J., Liu, J., Yu, X., Wang, Z., & Yang, X. (2022). Comprehensive
application of bio - char and nitrogen fertilizer in dry - land maize cultivation. Scientific

Reports, 1-11. https://doi.org/10.1038/s41598-022-16971-0

Tufa, A., Hunduma, A., Najmus, M., Hasan, S., Asefa, F., & Nandeshwar, B. C. (2022). Levels
of Biochar and NPS Fertilizer Rates on Growth , Yield Component , and Yield of Maize (
Zea mays L .) at Guto Gida , Western Ethiopia. 2022.

Ullah, Z., Akmal, M. S., Ahmed, M., Ali, M., Khan, A. Z., & Ziad, T. (2020). Effect of Biochar
on Maize Yield and Yield Components in Rainfed Conditions. SSRN Electronic Journal,
12(3), 46-51. https://doi.org/10.2139/ssrn.3583644

24



	1.pdf
	2.pdf

