
Table 8. Fertilizer nutrients required by plants.
Nutrient Deficiency symptoms Occurrence

Nitrogen Stems thin, erect, hard. Leaves small, yellow; on some On sandy soils especially after heavy rain, or after over-
crops (tomatoes) undersides are reddish. Lower leaves irrigation. Also on organic soils during cool growing
affected first. seasons.

Phosphorus Stems thin and shortened. Leaves develop purple col- On acid soils or very alkaline soils. Also when soils are
or. Older leaves affected first. Plants stunted and cool and wet.
maturity delayed.

Potassium Older leaves develop gray or tan areas on leaf margins. On sandy soils following leaching rains or
Eventually a scorch appears on the entire margin. over-irrigation.

Boron Growing tips die and leaves are distorted. Specific On soils with pH above 6.8 or on sandy, leached soils,
diseases caused by boron deficiency include brown or on crops with very high demand such as cole crops.
curd and hollow stem of cauliflower, cracked stem of
celery, blackheart of beet, and internal browning of
turnip.

Calcium Growing point growth restricted on shoots and roots. On strongly acid soils or soils where excessive
Specific deficiencies include blossom-end rot of tomato, potassium has been applied, or during severe droughts.
pepper, and watermelon, brownheart of escarole, celery
blackheart, and cauliflower or cabbage tipburn.

Copper Yellowing of leaves, stunting of plants. Onion bulbs are On organic soils or occasional new mineral soils.
soft with thin, pale scales.

Iron Distinct yellow or white areas between veins on On soils with pH above 6.8.
youngest leaves.

Magnesium Initially older leaves show yellowing between veins, On strongly acid soils or soils where excessive
followed by yellowing of young leaves. Older leaves potassium has been applied, or on leached sandy soils.
soon fall.

Manganese Yellow mottled areas between veins on youngest On soils with pH above 6.4.
leaves, not as intense as iron deficiency.

Molybdenum Pale, distorted, narrow leaves with some interveinal On very acid soils.
yellowing of older leaves, e.g. whiptail disease of
cauliflower.

Zinc Small reddish spots on cotyledon leaves of beans; light On wet, cold soils in early spring or where excessive
areas (white bud) of corn leaves. phosphorus is present.

Sulfur General yellowing of younger leaves and reduced On very sandy soils, low in organic matter, especially
growth. following continued use of sulfur-free fertilizers and

especially in areas that receive little atmospheric sulfur.

Chlorine Deficiencies very rare. Usually only under laboratory conditions.
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