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Identifying and correcting plant nutrient deficiencies
and toxicities are essential for good crop manage
ment and contribute to higher economic returns.

Failure to correct soil problems or to apply sufficient
amounts of fertilizers can result in poor yields and
wasted effort. Applying too much or the wrong kind of
fertilizer can have many negative consequences, in-
cluding
• nutrient toxicities or imbalances that reduce plant

growth and yield
• excessive foliage growth that invites damage by

plant diseases and insect pests
• environmental contamination from runoff into

surface water bodies and leaching into the
groundwater, and

• economic loss due to wasted fertilizer.

This publication explains the role of essential plant
nutrients in taro (Colocasia esculenta) and shows the
visual symptoms that occur when there is a nutrient
inadequacy (deficiency) or excess (toxicity) in the taro
plant.
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I dentifying and correcting plant nutrient deficiencies

and toxicities are essential for good crop management

and contribute to higher economic returns. Failure to

correct soil problems or to apply sufficient amounts of

fertilizers can result in poor yields and wasted effort.

Applying too much or the wrong kind of fertilizer can

have many negative consequences, including

• nutrient toxicities or imbalances that reduce plant

growth and yield• excessive foliage growth that invites damage by plant

diseases and insect pests• environmental contamination from runoff into surface

water bodies and leaching into the groundwater, and

• economic loss due to wasted fertilizer.This publication explains the role of essential plant nu-

trients in taro (Colocasia esculenta) and shows the vi-

sual symptoms that occur when there is a nutrient inad-

equacy (deficiency) or excess (toxicity) in the taro plant.

Diagnosis of nutrient imbalances
using visual symptoms
Diagnosis of nutritional disorders must be

done in a systematic manner. Deficiency

symptoms first appear on either the

younger or the older leaves of the plant,

depending on the way the particular nu-

trient is mobilized by the plant’s metabo-

lism. Deficiency symptoms first appear

on younger leaves and growing points if

the plant is not able to break down stored

organic compounds containing the nutri-

ent in mature leaves and then transport it

to young, growing tissues. If the plant is

able to do this, deficiency symptoms ap-

pear first on older leaves. Toxicity symp-
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toms appear first on older leaves, because excess mineral

elements tend to accumulate in mature leaves. The dia-

gram on page 2 provides a systematic key for diagnosing

visual mineral deficiency and toxicity symptoms in taro.
Methods to determine deficiencies

and toxicities in taroThree different methods were used to determine symp-

toms of nutrient deficiencies and toxicities of taro. First,

taro plants were grown in hydroponic culture, and the

element of interest was reduced or deleted from the nu-

trient solution. Second, taro plants were grown in pots

with a soil that had been identified previously to result

in a particular nutrient deficiency or toxicity. Third,

plants in farmers’ fields were diagnosed as having a

particular nutrient deficiency or toxicity, based on symp-

toms and analyses of the soil and the plant tissues; then,

correction of the particular nutrient problem was done

in the field to confirm the diagnosis.
Essential plant nutrients
Thirteen essential mineral nutrients are

required by all plants. Six of these min-

erals are required in large amounts and

are called macronutrients: nitrogen (N),

phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg), and sulfur (S).

The seven minerals required by plants

in only small amounts are called micro-

nutrients: iron (Fe), manganese (Mn),

boron (B), zinc (Zn), copper (Cu), mo-

lybdenum (Mo), and chlorine (Cl). The

metallic element aluminum (Al) is not

essential as a nutrient, but it is consid-

ered here because it is toxic to plants

when taken up in excessive amounts.
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Normal taro leaf blades, without
signs of nutrient deficiency.


