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Abstract

Maire (Zea mays L) cultrvation faces challenges with compaction due to mechanical tillage, which
affects the physical propertes of the so01l necessary for growth. Thas pressure from interactions between
machinery and soil dunng plowing modifies bulk density, resistance to root penetafion, and the
amount of penetrating water. Extended fues play a wifal role in this process. This chapter examunes thas
complex relationshp and focuses on its deletenous effects on coim root growth, nutnent availabality,
and overall grain performance. Although studies show sigmficant yield reductions under severe stress,
the globally agreed crifical level remams elusive, and fiurther research mto soil dj'namn: factors
affecting maize productivity 15 warranfed. This vision describes strategies for improving agncultural
practces mm the face of the challenges of mechamized tllage. Soil compacton, cne of the major
concams In cormn cultivation, profoundly affects plant growth. Mechamical stresses resulfing from fillage
modify soil properfies and affect bulk density, root penetration, and water movement. Compacted soil
lomits access to awr and water and prevents root respiration and nument uptake. This mulbhfaceted
lmmtahon results in poor seed germmnation, reduced vield, and increased suscephbility to root diseases.
IMitigahon stategmes include reduced tillage, precision agnculture, conservation fillage, and deep
tillage. Although some pressure can be beneficial for fhind retention, excessive lewvels pose nisks. The
l:ﬂl:l:l;lI‘EhEﬂSl‘l."E approach mncludes soil assessment, controlled rotafion tillage, cover crops, mechameal

aerafion, optimal equpment desipn and contnuouws monitoring. Education and adaptrve practices are
essential for sustamable management of zoil compaction
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I. INTRODUCTION

Maize (Zea Mays L) 15 conmnidered one of the economcally important industrial and fodder crops.
Yellow maze producton 15 greatly affected bw sou preparabon methods and culbvabon methods
(Imran et al., 2021). Mechameal compachon caused by repeated plowing operations 15 the most
influentizl factor in the growth and production of vellow pmize 5ol compaction results from
compaction of fractor tres and agnculiural machmery dunng plowing operations. To mmprove maize
culfivation, the effect of s0il compachion caused by mechanized tillage on the movement of water and
nutnents and crop growth must be understood (Jobnson and Brown, 2019). Mechanical soil compaction
caused by the movement of tractors and agnoulhural equipment 1s a process that has negahive effects on
the soil as a result of the convergence and compaction of sol parficles, whach leads to a reduction n
the apparent soil density, total poresity, and so1l permeabihify. The negative 1mpact of soil compaction
is not linnited only to the physical properties of the soil, but if also has a sipmificant negative impact on
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