NUTRIENT DEFICIENCY 
IN PLANTS
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As nutrient deficiency becomes more severe, symptoms may spread to the entire plant.  Nutrients may become deficient in a plant because:

1) Insufficient amount of nutrient in soil, 2) Adequate nutrient in soil but unavailable to plant due to incorrect pH, 3) Nutrient being tied up due to imbalance of other nutrients, 4) Root-feeding pathogens, wilts, environmental stresses, etc.
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Mobile Nutrient Deficiency Symptoms
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Nitrogen (N) – At first, old leaves show general non-interveinal chlorosis, then general chlorosis on entire plant – then turning yellow - Foliage light green, stunted, slender stems - Pre-mature leaf drop.
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Phosphorus (P) – At first, leaves remain dark green, growth is stunted - Off-color green foliage with purple venation, mostly on underside of leaves - Older leaves may assume purple-bronze color - Small, spindly growth with 
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tips of older leaves often necrotic - Leaves may develop spots.
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Potassium (K) – Margins of older leaves become chlorotic then burn or small scattered chlorotic spots progress to necrosis – Old leaf blades display symptoms first – The first symptom in some plants is a white specking or freckling of the leaf blades.  Cl excess impedes the uptake of K.
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Magnesium (Mg) – Older leaves chlorotic - Chlorosis along leaf margins extending between leaf veins – Produces “Christmas tree” pattern – Veins normal green – Leaf margins may curl downward or upward with puckering effect – Interveinal chlorosis may occur suddenly.  K and/or Ca excess can inhibit uptake of Mg. 
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Chlorine (Cl) – Wilting, chlorotic and necrotic spots – Leaves often eventually become bronze colored – Marginal dying of older leaves – Chlorine deficiency often associated with direct contact injury by toxic chemicals. 

Immobile Nutrient Deficiency Symptoms
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Iron (Fe) – Interveinal chlorosis on young leaves with large veins only remaining green – With extreme deficiencies, young leaves are almost white and may have necrotic tips and margins.

- K, Zn or Cu may inhibit uptake of Fe

- High pH may induce Fe deficiency
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Manganese (Mn) – Interveinal chlorosis with smallest veins remaining green.  Checkered or finely netted effect – Gray or tan spots may develop in chloratic areas – Dead spots on leaves may drop out leaving a ragged appearance.  K excess may
 inhibit Mn uptake
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Copper (Cu) – Wilting and loss of turgor of young terminal leaves and stem tips – Cu is highly species specific – Some plant species show interveinal chlorosis while tips and lobes of older leaves remain green followed by veinal chlorosis and extensive necrosis.


Molybdenum (Mo) – General symptoms are similar to those of N deficiency – Chlorotic pale yellow on entire plant – Leaf edges curl upward (hyponasty) – Marginal scorching and rolling or cupping of leaves – Mo deficiencies are commonly found in Northeastern Washington.

Mo excess results in intense yellow or purple color in leaves

Zinc (Zn) – Older leaves wilt – Entire leaf is affected with chlorosis – Edges and leaf tissue near main veins often retain more color - Stunted new growth with interveinal chlorosis – Young leaves are very small “little leaf” - Sometimes missing leaf blades altogether – Internodes are short giving a rosette appearance.

- Zn excess, older leaves wilt – General chlorosis with leaf edges and tissue near main veins retaining more color (chlorophyll).

Other Common Nutrient Deficiency Symptoms
Boron (B) – Stems and leaves become distorted – Plant stunted – Young leaves thick, leathery – Terminal shoot meristems may also die giving rise to witch’s broom - Roots and/or stems may crack on the surface and/or rot in the center – Common examples: Heart rot of beets and turnips – Necrotic spots on leaves.


Sulfur (S) – Young leaves pale green, no spots – Veins lighter in color than adjoining interveinal areas – Retention of green on older foliage - Symptoms consistent with N deficiency.
Calcium (Ca) – Young leaves become distorted with downward or hooked tips (epinasty) and margins curled – Brown spotting – Premature shedding of fruit and buds is common - Causes blossom end rot of many fruits.

- Excessive sodium induces Ca deficiency.


IV – Herbicide Damage:

Translocated Photosynthetic Inhibitors:  Herbicides - vein-clearing – Chlorosis/Necrosis at leaf tips and margins on older/younger foliage – Yellowing of new leaves, pinkish cast, witch’s broom – Twisted and distorted leaves and needles – These are just some of the many symptoms of chemical herbicide phytotoxicity.

        


V – Essential Nutrients For Most Vascular Plants:


     Macronutrients (to include C, O & H):
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Phosphorus deficiency in tomato





K deficiency





Iron deficiency in rose





Manganese deficiency of gardenia





Cl deficiency - short roots on right





Copper deficiency





Molybdenum deficiency





Zink deficiency in pear





Boron deficiency in pear





Sulfur deficiency





Cat facing on tomato





Maximum nutrient availability is  indicated by the widest part of the white bars





pH influence on the availability of nutrients to plants.





2, 4-D herbicide damage on ginko





Diuron herbicide vein clearing





Glyphhosate (Rrundup) damage
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