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Dikey tarim sistemleri, birim alandan elde edilen verimi artirma ve su-giibre kullanimini
azaltma potansiyeli tasimaktadir. Bu calismada, dogal tatlandirici olarak ekonomik 6nemi
olan Stevia rebaudiana bitkisinde dikey tarimda en uygun sulama araliginin belirlenmesi
ve tahribatsiz bir fenotipleme hattinin gelistirilmesi amaglanmistir. Calisma, dordii
hidroponik dordii aeroponik sekiz kulede, pompanin 15 saniye agik, 150, 300, 450 ve 600
saniye kapalt kaldigi dort sulama dongiisiiyle ti¢ yetistirme doénemi boyunca
yuritilmistir. Bitkiler iist ve yan agidan goriintiilenmis, organ diizeyinde boliitleme igin
sekiz derin 6grenme mimarisi (YOLOv8n-seg, YOLOv1ln-seg, Mask R-CNN, U-Net,
Attention U-Net, VGG-16 ve ResNet-50 omurgali U-Net, DeepLabV3+) 2 926
goriintiiden olusan ayni veri kiimesi iizerinde karsilastirilmistir. En yiiksek ortalama
kesigim oran1 (mIoU) 0.8833 ile Mask R-CNN mimarisinde elde edilmistir. Goriintiiden
Olclilen yaprak alani yas iist aksam agirligin1 0.910 belirtme katsayisiyla kestirmis,
manuel ol¢limle karsilastirilan {ist aksam ytiksekliginde katsay1 0.859, kok uzunlugunda
0.743 bulunmustur. Koke 6zgii boliitleme modiili, biitlin mimarilerde en diisiik basarimi
veren kok smifinda kesisim oranint Mask R-CNN'deki 0.7301 diizeyinden 0.7756
diizeyine ¢ikarmistir. Sulama dongiisii biyokiitleyi kule ile yetistirme donemi biriminde
de anlamli bi¢imde etkilemis, morfolojik Sl¢iitlerdeki etki ise yalnizca bitki diizeyinde
goriilmiistiir. Denenen araliklarda biyokiitle birikimini en {ist diizeye ¢ikaran kapali siire
300 saniyedir. Hidroponik ve aeroponik sistemler arasinda biyokiitle dlgiitlerinde fark
bulunmamus, su kullanim etkinliginde hidroponik sistem lehine fark 6l¢iilmiistiir. Uriin
bilesimini karsilastirmak amaciyla yiiriitillen kizilotesi spektroskopi Olclimlerinde
sistemler arasinda ayrim saptanmamistir. Egitimde hi¢ kullanilmamis bir yetistirme
doneminde basarimini biiyiik 6l¢iide koruyan 6l¢iim hatti, goriintii tabanli fenotiplemenin
dikey tarim kosullarinda tahribatsiz bir 6l¢iim araci olarak kullanilabilecegini ortaya
koymaktadir.
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Vertical farming can raise yield per unit area and cut water and fertilizer use. This study
aimed to determine the optimum irrigation interval for Stevia rebaudiana, an
economically important natural sweetener, in vertical farming and to develop a non-
destructive phenotyping pipeline. Eight towers, four hydroponic and four aeroponic, were
run over three growing periods with a 15-second pump-on time and off times of 150, 300,
450 or 600 seconds. Plants were imaged from top and side views, and eight deep learning
architectures (YOLOv8n-seg, YOLOv1ln-seg, Mask R-CNN, U-Net, Attention U-Net,
VGG-16/ResNet-50 U-Net, DeepLabV3+) were compared for organ-level segmentation
on the same 2 926 images. The highest mean intersection over union (mloU), 0.8833, was
obtained with Mask R-CNN. Image-derived leaf area predicted fresh shoot weight with
R?=0.910, and shoot height and root length agreed with manual measurements at R? =
0.859 and 0.743. A root-specific module raised the root class, the weakest in all
architectures, from 0.7301 with Mask R-CNN to 0.7756. The irrigation cycle significantly
affected biomass at the tower and growing period unit, whereas its small plant-level effect
on morphology was not detectable at this unit. Within the tested range, biomass
accumulation peaked at the 300-second off duration. The systems did not differ in
biomass, whereas water use efficiency favoured the hydroponic system. Infrared
spectroscopy, used to compare product composition, showed no separation between
systems. Retaining most of its performance on an unseen growing period, the pipeline
can serve as a non-destructive phenotyping tool in vertical farming.
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