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I. INTRODUCTION

During the past three decades China has made great progress in
agriculture. Crop yields have greatly increased as a result of improved
irrigation, more intensive cropping and heavier use of nitrogen ferti-
lizers.

However, the use of mineral fertilizer has been decidedly imbalanced in
favour of nitrogen. As a result potassium deficiency is increasingly
becoming a factor limiting crop yields. and response to other fertilizer
nutrients.

The rapid spread of potassium deficiency has been caused by:

a. The sharp increase in the use of nitrogen (and phosphate) fertilizer
during the last three decades.

b. The introduction of high yielding varieties and clones that have much
higher nutrient requirements.

¢. Decreased quantity of straw and other organic matter returned to the
soil as a result of short, stiff-strawed varieties and the increasing use
of straw for industrial purposes and as a source of feed and fuel.
A deficiency of potassium causes a severe reduction in crop yield and
crop quality and reduces the effectiveness of other inputs. Most farmers
and many extension workers are not yet sufficiently aware of the
agricultural losses due to inadequate potassium nutrition of crops.

This booklet is designed to help research and extension workers to
identify severe cases of potassium deficiency. It must be remembered,
however, that crop yields and quality decline long before visual
symptoms appear on the plants.

II. GENERAL REMARKS ON POTASSIUM
The role of potassium in plant physiology and crop production

Potassium is involved in almost all biochemical reactions taking place in
the living plant and is the cation needed by plants in largest quantity. As
it is not part of any organic compound, potassium is highly mobile and is
preferentially transported to young meristematic tissue.

Major physiological functions of potassium are:

a. Potassium enhances the uptake of water by the roots and the water
economy of the plant in general.

b. It activates more than 60 enzymes, thereby being directly or indirectly
involved in all major processes of plant growth.

c. It promotes photosynthesis, that is, the formation of new organic
substances and their transport to storage organs (seeds, roots).

d. It enhances the production of protein and thus improves the
efficiency of fertilizer nitrogen.

e. It increases the ability of plants to withstand any stress.

The roles of potassium in crop production are often underestimated
because its effects are not as easily recognizable as those of nitrogen.
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. Adequate potassium is essential to get the full benefit from other

fertilizers, nitrogen in particular.

. Potassium makes plants more resistant to drought.

. Potassium makes plants more resistant to poor soil aeration or

conditions of poor drainage.

. Potassium makes plants more resistant to frost.
. Potassium makes plants more resistant to many pests and diseases.

Potassium improves the keeping quality of fruits and vegetables.

. Potassium can be important in making plants more resistant to

lodging.

. Potassium is essential for the development of a healthy root system.

Potassium is most important for crops when quality is of special
concern. (Tobacco, Fruit and Fiber crops.)

Potassium is essential for the formation and translocation of sugars in
plants and therefore of utmost importance for crops like sugarcane,
sugar beet, sweet potato and other tuber crops.

. Potassium favours the production of vegetable oil in crops such as oil

palm, rape-seed, peanut and soya bean.
Potassium increases the size of fruit.

. Potassium is essential for efficient nitrogen fixation by leguminous

plants, algae, and free living nitrogen fixing organisms.

CONDITIONS LEADING TO POTASSIUM DEFICIENCY

Although potassium deficiency can occur in any soil or environment, it
is often associated with the following soil, climatic, and management

conditions.
A. Soil 1. Excessively drained soils (sandy soils).
2. Poorly drained soils.
3. Very high pH soils.
4. Very low pH soils.
B. Climate 1. High rainfall.
2. Abrupt changes from wet to dry conditions.
3. Constant high humidity.
C. Management 1. Unbalanced (excessive) use of other nutrients,

N, Ca and Mg in particular.

2. Removal of crop residues from the field.

3. Incorporation of excessive amounts of fresh
organic matter into the soil.

IV. SYMPTOMS OF POTASSIUM DEFICIENCY

First signs of potassium deficiency are a reduction in growth rates. Plants
become stunted and usually leaf colour is darker. At a more advanced
stage clearer deficiency symptoms start to appear. As potassium is highly

5



mobile, the first symptoms show on older leaves. The sequence in the
development of deficiency symptoms is almost the same with all plants,
although different plants may exhibit rather different symptoms.

With increasing K-deficiency the following symptoms develop:

a.

b
c
d

Reduction in growth rate and vigour.

. Darkening of the leaves.

Decreased drought resistance.

. Appearance of white, yellow, or orange chlorotic spots or stripes

on older leaves, usually starting from the leaf tips and margins. In
some species irregularly distributed chlorotic spots appear, but in all
cases symptoms start from the distal part of the leaf. The base of the
leaf usually remains dark green.

. The chlorotic areas become necrotic. The tissue dies and leaves dry

up.
The symptoms spread to younger leaves and finally the plants can die.

. Roots of K-deficient plants are poorly developed and are often

affected by rot.

. Disease incidence is increased and crop quality is severely reduced,

especially in the case of vegetables, fruit, fibre and tobacco crops.

Apart from the above “typical” symptoms, other symptoms may occur as a
result of imbalance of potassium with other nutrients, nitrogen and
calcium in particular.

Symptoms similar to potassium deficiency can occur due to salt injury,
fungus attack, spray damage, etc. When diagnosing potassium deficiency
in the field, the above conditions should be checked and eliminated as
possible causes of the apparent deficiency symptom.
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POTASSIUM DEFICIENCY IN RICE

Potassium deficiency in rice is now a widespread problem in
many parts of China. Intensive multiple cropping, use of high
yielding varieties, especially of hybrid rice, and intensive use of
nitrogen fertilizer have been the main factors that have accen-
tuated potassium deficiency in recent years.
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CORRECTION OF POTASSIUM DEFICIENCY IN RICE

Early rice: broadcast 100-150 kg of potash fertilizer per ha.
(13.3-20 jin/mou) before the last land preparations.

Late rice: same as with early rice. But with late rice the potash
can also be applied after planting, before the first weeding.



EJ 1 (Picture No. 1)
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First signs of potassium deficiency are stunted plants which are darker green than
normal. The stand in the field is usually irregular. Roots of K-deficient plants have
a decreased oxidizing power. Note the healthy brown colour of the roots on the left

side (adequate K) as against the dark colour (many rotten roots) of the K-deficient
plant.



KK 2 (Picture No. 2)
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Senescence of older leaves is accelerated by potassium deficiency and there is a
high rate of mortality among older Icaves.



EF 3 (Picture No. 3)
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Ripening of potassium deficient rice is very uneven and the percentage of empty
grains is high. Grain quality is also poor.
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E )4  (Picture No. 4)
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Continued predominant use of nitrogen and phosphorus has resulted in severe
potassium deficiency as shown in this picture from Indonesia. Note difference in

growth, vigour and plant colour between the no-K plot (120-60-0) in the foreground
as against the plot that received potassium (120-60-60).
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POTASSIUM DEFICIENCY IN WHEAT

Potassium deficient wheat plants are stunted and appear wilted
during dry. weather.

Older leaves develop chlorotic tips followed by a necrosis. The
chlorotic area gradually moves downward on the leaf. As the
chlorosis moves faster on the leaf margin than near the midrib,
an “‘arrow” of green tissue is left around the midrib.

The culms of potassium deficient wheat are thin and weak.
Potassium deficient wheat therefore cannot respond well to
nitrogen application. Potassium deficient wheat is also more
susceptible to frost, drought and diseases.
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CORRECTION OF POTASSIUM DEFICIENCY IN WHEAT

Broadcast 75-150 kg of potash fertilizer per ha. (10-20 jin/mou)
on the stubble before ploughing. Potassium can also be applied
after ploughing, before the last harrowing.
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EF 5 (Picture No. 5)
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Potassium deficient wheat at flowering. Note the yellowing of the tip of the flag
leaf. K-deficient wheat will have poorly filled ears, especially at the top.
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