
Visual Guide to Foliar Symptoms of Nutrient Deficiencies in Cannabis References 

 

1.​ Title 
a.​ DeBacco, 2022 

2.​ Research article 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
3.​ General Reminders 

a.​ https://nrcca.cals.cornell.edu/soilFertilityCA/CA1/CA1_print.html 
b.​ https://www.growerssecret.com/chelated-fertilizers 
c.​ https://gard.in/cdn/shop/articles/nutrient-mobility-in-soil-plants-604818.jpg?v=16

94540529 
d.​ https://www.researchgate.net/publication/355163570/figure/fig5/AS:1077957292

494849@1634016454576/Diagram-for-chelation-mechanism-of-zinc-Waxy-leave
s-repels-inorganic-substances-nutrient.png 

e.​  
4.​ Nutrients, Classification Mobility in Plant vs Soil 

a.​ https://nrcca.cals.cornell.edu/soilFertilityCA/CA1/CA1_print.html 
5.​ Control Plant 

a.​ https://www.researchgate.net/publication/311228751/figure/fig25/AS:473196672
622593@1489830286115/Growth-comparison-of-control-group-in-pot-experimen
t.png 

b.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 
symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
c.​  

6.​ Nitrogen deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

7.​ Nitrogen deficiency correction 
a.​ https://content.ces.ncsu.edu/nitrogen-management-and-water-quality 
b.​ https://www.extension.purdue.edu/extmedia/ay/ay-204.html 
c.​ https://www.nature.com/articles/212528a0.pdf 
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d.​ https://www.cropnutrition.com/resource-library/ammonia/ 
e.​  

8.​ Phosphorus deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

9.​ Phosphorus deficiency correction 
a.​ https://nrcca.cals.cornell.edu/soilFertilityCA/CA1/CA1_print.html 
b.​ https://heritageppg.com/blogs/pest-control-blog/the-differences-between-phosphat

es-and-phosphites 
c.​ https://progressivecrop.com/2023/01/01/phosphate-vs-phosphite-part-one/ 

10.​Potassium Deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

11.​Potassium deficiency correction 
a.​ https://wiki.opensourceecology.org/images/thumb/c/c1/WoodAsh.jpg/500px-Woo

dAsh.jpg 
b.​ https://ph-live-01.slatic.net/p/7e876ca9814279742ae0276ac99ce417.jpg 
c.​ https://shop.fifthseasongardening.com/cdn/shop/products/210000022561-B_2b14

880e-da33-493f-a3b8-c1d99d842ede_800x.jpg?v=1621532185 
d.​ https://m.media-amazon.com/images/I/71HcglIwNdL._AC_UF1000,1000_QL80_

.jpg 
e.​  

12.​Calcium deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

13.​Calcium deficiency correction 
a.​ https://www.americanag.com/cdn-cgi/image/quality%3D85/assets/images/Product

Images/B-CalMagPlus2-pop.jpg 
b.​ https://cdn.shoplightspeed.com/shops/612492/files/3930962/botanicare-botanicare

-cal-mag-plus-5-gal.jpg 
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c.​ https://126235130.cdn6.editmysite.com/uploads/1/2/6/2/126235130/s1851819207
09180792_p236_i1_w1920.jpeg 

d.​ https://i.postimg.cc/2SCHvJ2H/E6-FEF64-B-E93-F-4514-A614-3949-EA900-B1-
A.jpg 

e.​  
14.​Magnesium deficiency 

a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 
symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

15.​Magnesium correction 
a.​ https://www.gardenworld.co.uk/resources/uploads/products/thumbnails/thumb400

_Epsom_Salts_20201605891784.png 
b.​ https://m.media-amazon.com/images/I/71rM8twbgHL.jpg 
c.​  

16.​Manganese Deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

17.​Manganese deficiency correction 
a.​ https://thelandscaperstore.com/cdn/shop/products/manganese25lb_large.jpg?v=15

47654053 
b.​ https://www.planetnatural.com/wp-content/uploads/2013/03/grow-age-old.jpg 
c.​ https://www.ageold.com/wp-content/uploads/2016/08/grow-back-label_website_2

.jpg 
d.​  

18.​Sulfur deficiency 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

19.​Sulfur deficiency correction 
a.​ https://www.naturesafe.com/knowledge-center/blog/benefits-of-sulfur-in-your-fert

ilizer 
b.​ https://5.imimg.com/data5/PG/VJ/MC/SELLER-3258108/battery-grade-sulphuric

-acid-500x500.jpg 
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c.​ https://cdn1.byjus.com/wp-content/uploads/2019/02/structure-of-potassium-sulfat
e.png 

d.​ https://m.media-amazon.com/images/I/71XomH4068L._AC_UF1000,1000_QL80
_.jpg 

e.​  
20.​Iron deficiency 

a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 
symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  

21.​Iron deficiency correction 
a.​ https://seedbarn.com/cdn/shop/products/chelated-liquid-iron-fertilizer-25-gal-691

229_1200x.jpg?v=1669955325 
b.​ DeBacco, 2024 
c.​ DeBacco, 2024 

22.​Deficiency summary images 
a.​ Llewellyn, D., Golem, S., Jones, A. M. P., & Zheng, Y. (2023). Foliar 

symptomology, nutrient content, yield, and secondary metabolite variability of 
cannabis grown hydroponically with different single-element nutrient 
deficiencies. Plants, 12(3), 422. 

i.​ https://www.mdpi.com/2223-7747/12/3/422 
b.​  
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