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Abstract

With the rapid increase in the world population, a significant increase in global food demand is expected. However,
due to the threat of future drought and the limited availability of new agricultural land, meeting this demand
appears to be possible only through increased productivity in existing cultivation areas. This situation has
heightened the need for yield-oriented cultural practices such as expanding irrigation capacity and the widespread
use of chemical fertilizers, in addition to conventional breeding efforts. Although the intensive and long-term use
of chemical fertilizers contributes to short-term yield increases, it adversely affects soil health by reducing
microbial diversity and weakening plant-microorganism interactions. Therefore, within the framework of
sustainable agricultural practices, the development of environmentally friendly alternative approaches that can
reduce dependency on chemical inputs has become increasingly important. Microbial fertilizers have drawn
attention in this context, and among them, mycorrhizal fungi stand out as important bio-inputs that support plant
growth. Mycorrhiza is defined as a mutualistic symbiotic relationship between plant roots and soil fungi.
Mycorrhizal fungi enhance nutrient uptake efficiency through their extensive hyphal networks, which increase
root surface area and facilitate the transport of essential nutrients—particularly phosphorus, as well as zinc, iron,
potassium, and nitrogen. Moreover, by strengthening the microbial balance within the mycorrhizosphere, they
promote plant growth, suppress pathogenic organisms, and enhance plant tolerance to stress conditions. This
review evaluates the morphological, physiological, and microbial effects of mycorrhizal applications on plant
development in light of recent findings in the scientific literature.
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Bitki Gelisiminde Mikoriza Uygulamalar:
Ozet

Diinya niifusundaki hizli artis ile beraber kiiresel gida talebinde 6nemli 6l¢lide artis beklenirken 6zellikle artan
kuraklik tehlikesi ve yeni tarim alanlarinin smirli olusu gibi sebeplerden dolayi bu talebin karsilanmasi yalnizca
mevcut iiretim alanlarinda verim artisiyla miimkiin goziikkmektedir. Bu durum, geleneksel 1slah ¢alismalarinin yani
sira sulama olanaklarinin artirilmasi ve kimyasal giibre kullaniminin yayginlastirilmasi gibi verim odakl kiiltiirel
uygulamalara olan ihtiyaci artirmistir. Kimyasal giibrelerin yogun ve uzun siireli kullanimi, kisa vadeli verim
artisina katki saglarken, toprak mikrobiyal cesitliligini azaltmakta ve toprak sagligina olumsuz etkilerde
bulunmaktadir. Bu nedenle, siirdiiriilebilir tarim uygulamalar1 kapsaminda kimyasal girdilere olan bagimliligi
azaltacak, ¢cevre dostu alternatif yaklagimlarin gelistirilmesi 6zellikle son yillarda 6nem bir hedef haline gelmistir.
Bu baglamda mikrobiyal giibreler dikkat cekerken, bunlar arasinda mikoriza mantarlar1 bitki gelisimini
destekleyen onemli biyo-girdiler olarak 6n plana ¢ikmaktadir. Mikoriza, bitki kokleri ile toprak mantarlar arasinda
kurulan karsilikli yarar esasina dayali bir simbiyotik iligkidir. Mikorizal mantarlar, kok yilizey alanini artiran hif
yapilar1 sayesinde besin elementlerinin daha etkin alimini saglamakta; basta fosfor olmak iizere ¢inko, demir,
potasyum ve azot gibi elementlerin tasinimini kolaylastirmaktadir. Ayrica mikorizosferdeki mikrobiyal dengeyi
giiclendirerek bitkinin biiyiimesini tesvik etmekte, patojen baskisini azaltmakta ve stres kosullarina karsi tolerans
kazandirmaktadir. Bu derlemede, mikoriza uygulamalarinin bitki gelisimi tizerindeki morfolojik, fizyolojik ve
mikrobiyal etkileri giincel literatiir bulgulari 15181nda degerlendirilmistir.
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