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Deficient
nutrient

Functions of element

Symproms

Nitrogen (N)

Phosphorus ()

Potassium (K)

Iron (Fe)

Magnesium {(Mg)

Boron (B)

Calcium (Ca)

Sulfur (S)

Zinc (Zn)

Manganese (Mn)

Molybdenum (Mo)

Copper (Cu)

Present in most substances of cells

Present in DNA, RNA,
phospholipids (membranes),
ADP, ATP, etc.

Acts as a catalyst of many

reactions

Is a catalyst of chlorophyll
synthesis.

Part of many enzymes

Present in chlorophyll and is part
of many enzymes

Mot really known. Affects
translocation of sugars and
utilization of calcium in cell
wall formation

Regulates the permeability of
membranes. Forms salts with
pectins. Affects activity of many
enzymes

Present in some amino acids and
coenzymes

Is part of enzymes involved in
auxin synthesis and in
oxidation of sugars

Is part of many enzymes of
respiration, photosynthesis, and
nitrogen utilization

Is essential component of nitrate
reductase enzyme

Is part of many oxidative
enzymes

Plants grow poorly and are light green in color. Lower leaves turn yellow or light
brown and stems are short and slender (Fig. 10-9A)

Plants grow poorly and leaves are bluish green with purple tints. Lower leaves sometimes
turn light bronze with purple or brown spots. Shoots are short and thin, upright,
and spindly (Figs. 10-9B and 10-9C)

Plants have thin shoots, which in severe cases show dieback. Older leaves show
chlorosis with browning of tips, scorching of margins, and many brown spots
usually near the margins. Fleshy tissues show end necrosis (Figs. 10-9D, 10-9E and 10-9F)

Young leaves become severely chlorotic, but main veins remain characteristically
green. Sometimes brown spots develop. Part of or entire leaves may dry. Leaves
may be shed (Figs. 10-10A and 10-10B)

First older, then younger leaves become mottled and chlorotic, then reddish. Sometimes
necrotic spots appear. Tips and margins of leaves may turn upward and
leaves appear cupped. Leaves may drop off (Figs. 10-10C and 10-10D)

Bases of young leaves of terminal buds become light green and finally break down.
Stems and leaves become distorted. Plants are stunted. Fruit, fleshy roots or stems, etc.,
may crack on the surface and/or rot in the center. Causes many plant diseases, e.g.,
heart rot of sugar beets, brown heart of turnips, browning or hollow stem of
cauliflower (Fig. 10-11A), cracked stem of celery (Fig. 10-11B), corky spot, cracked
fruit of peae {Fig. 10-11C), dieback, and rosette of apples, hard fruit of citrus, top
sickness of tobacco

Young leaves become distorted, with tips hooked back and margins curled. Leaves
may be irregular in shape and ragged with brown scorching or spotting. Terminal
buds finally die. Plants have poor, bare root systems. Causes blossom end rot of
many fruits (Figs. 10-12A-10-12C). Increases fruit (e.g., apple) decay in storage. May
be responsible for tip burns in mature detached lettuce heads at high (24-35°C)
temperatures

Young leaves are pale green or light yellow without any spots. Symptoms resemble
those of nitrogen deficiency

Leaves show interveinal chlorosis. Later they become necrotic and show purple
pigmentation. Leaves are few and small, internodes are short and shoots form
rosettes, and fruit production is low. Leaves are shed progressively from base to up.
It causes little leaf of apple, stone fruits, and grape, sickle leaf of cacao, white tip
of corn, etc.

Leaves become chlorotic but smallest veins remain green and produce a checked
effect. Necrotic spots may appear scattered on leaf. Severely affected leaves turn
brown and wither

Melons, and probably other plants, exhibit severe yellowing and stunting and fail to
set fruit (Fig. 10-12D)

Tips of young leaves of cereals wither and their margins become chlorotic
(Fig. 10-12F). Leaves may fail to unroll and tend to appear wilted. Heading is reduced
and heads are dwarfed and distorted and yield is reduced (Fig. 10-12F). Citrus, pome,
and stone fruits show dieback of rwigs in the summer, burning of leat margins,
chlorosis, rosetting, etc. Vegetable crops fail to grow
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