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Effects of calcium, boron, and microbial fertilizer applications on yield and quality of
radish (Raphanus sativus L.)
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Abstract

In this study, the effects of calcium, boron, and microbial fertilizer applications on growth, yield, and physiological
characteristics of radish (Raphanus sativus L.) were investigated. The experiment was conducted during the autumn—
winter growing season of 2025-2026 in Korkuteli district of Antalya, Tiirkiye, using a completely randomized design
(CRD) with five treatments (control, calcium, calcium + boron, calcium + microbial fertilizer, and calcium + boron +
microbial fertilizer) and three replications. The temporal changes in leaf chlorophyll content (SPAD) and electrolyte
leakage (EL) were evaluated during the last four weeks prior to harvest. Significant differences were observed among
treatments in terms of SPAD values, with the highest chlorophyll content obtained under calcium application. Electrolyte
leakage values varied depending on the treatments, and the highest EL values were recorded in the control treatment.
Significant differences were also found among treatments for growth and yield parameters at harvest. The highest root
weight (73.58 g) and root length (55.09 mm) were obtained from the combined application of calcium, boron, and
microbial fertilizer. Overall, combined fertilization significantly improved yield parameters, while calcium played a key
role in enhancing chlorophyll content and maintaining membrane stability by reducing electrolyte leakage.
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Turpta kalsiyum, bor ve mikrobiyal giibre uygulamalarmin verim ve Kalite iizerine etkileri

Ozet

Bu calismada, kalsiyum, bor ve mikrobiyal giibre uygulamalarinin turp (Raphanus sativus L.) bitkisinde biiyiime,
verim ve fizyolojik 6zellikler iizerine etkileri aragtirilmistir. Deneme, 2025-2026 yili sonbahar—kis doneminde
Antalya ili Korkuteli ilgesinde tesadiif parselleri deneme desenine gore kontrol, kalsiyum, kalsiyum + bor,
kalsiyum + mikrobiyal giibre ve kalsiyum + bor + mikrobiyal giibre olmak {izere bes uygulama ve ii¢ tekerriirlii
olarak yiiriitiilmiistiir. Hasat 6ncesindeki son dort haftalik donemde yapraklarda belirlenen klorofil igerigi (SPAD)
ve elektrolit sizintisi (EL) degerlerinin zamansal degisimleri incelenmistir. SPAD degerleri bakimindan
uygulamalar arasinda istatistiksel olarak anlamli farkliliklar belirlenmis ve en yiiksek klorofil igerigi yalnizca
kalsiyum uygulamasinda elde edilmistir. Elektrolit sizintis1 degerleri ise uygulamalara bagl olarak degismis, en
yiiksek degerler kontrol uygulamasinda belirlenmistir. Hasat doneminde degerlendirilen biiyiime ve verim
parametreleri bakimindan uygulamalar arasinda istatistiksel olarak anlamli farkliliklar saptanmistir. En yiiksek
yumru agirhigi (73.58 g) ve yumru boyu (55.09 mm) degerleri, kalsiyum, bor ve mikrobiyal giibre
kombinasyonunun birlikte uygulandigi konudan elde edilmistir. Sonug olarak, kombine giibre uygulamalarinin
verim parametrelerini 6nemli olciide artirdigi, klorofil icerigi iizerinde kalsiyumun belirleyici oldugu ve besin
uygulamalarinin membran stabilitesini iyilestirerek elektrolit sizintisini azalttigi ortaya konmustur.
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