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e There was not a definite correlation between leaf- K and potassium
applications for some fruit trees. The highest yields were obtained with
potassium levels applied based on soil tests for most of the crops tested in
this investigation.

e In the case of high potassium demanding crops, such as onion, potato
and cotton, rates of potassium application should definitely excced levels
determined by the soil test. More experiments are needed to evaluate factors
which are responsible for the differences in plant yield in different locations
other than the potassium content of the soil.

Efforts so far in findings, correlations between soil potassium charactersistics

like ammonium acetate extractable forms, CEC, PBC, and yield have not been
as ideally and as universally satisfactory as to make us stop searching for new
indices. We recommed that the distribution of soil potassium concentrations
be studied in correlation to yields of different crops because potassium
concentration distribution in soils could provide an index for the extent of
surface contact between soil particle surfaces and plant roots which should
determine the kinetics of absorption of most cations by roots.
Finally, the present book, which is the compilation of a decade of research
efforts of scientists from across the country and the help of most sceintific
members, Soil and Water Research Institute (SWRI), Ph.D. and M.Sc.
students, Soil Science Department of Tarbiat Modarres University, could not
have been written without their cooperation. Special acknowledgement is due
to International Potash Institute (IPI), Kali und Salz Tesenderlo Companies
for facilities provided for the publication of this book.

Particular acknowledgement and great appreciation are due to late Dr. W.
Maibaum, Dr. von. Braunschweig, Dr. M. Marchand, Dr. A. Grancee, Dr. N.
White, Dr. G. Ebert and all those who helped financially in covering a sizeable
part of the cost of this book. The sincere endeavors of all experts and technicians
at SWRI and Sh. Asadzadeh in the implementation of the various research
schemes involved in this book in different parts across the country are greatly
appreciated and well due for acknowledgement. Acknowledgement is due to
Mr. H. Amirmokri, Dr. S. Ardakani, and Dr. M. Bybordi, for their contribution
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Fig 14. The role of sources and rates of K and Ca-fertilizers on the apple fruit
firmness (Dilmaghani et al., 2004).
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Fig 16. The role of sources and rates of K-fertilizers on the grape and citrus yield in
different locations (Malakouti et al., 2002, 2003 and 2004).

As a whole, the following conclusions were made from the experimental results:

e Theresearchresults prove that many ofthe agronomic as well as the horticultural
crops tested here respond to potassium applications with improved yields and
quality aspects. The plants that grew in soils with low levels of exchangeable

ive

potassium responded more favorably to the treatments even though a positi

kind of response was not always the case for some of the crops. Therefore,

seems factors other than the level of soil exchangeable potassium should

be

involved and must be researched; in other words, we should try to find a more

widely applicable index than soil exchangeable potassium to relate to various

crops’ yields and qualities.

e There were no significant differences observed between MOP and SOP

for most of the agronomic crops. However, we recommend that SOP

applied to quality crops such as vegetables and used before planting and

with high potassium demanding crops in light textured soils MOP be us
as a sidedress.
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Fig 13. The role of sources and rates of K-fertilizers on the tomato yield in different
locations (Malakouti et al., 2003 and 2004).
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Fig 14. The role of sources and rates of K-fertilizers on the soybean yield

(Malakouti et al., 2003).
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Fig 15. The role of sources and rates of K-fertilizers on the cotton, soybean and
canola yield in different locations (Malakouti et al., 2002 and 2003).
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Fig 10. The role of sources and rates of K-fertilizers on the corn yield in different
locations (Malakouti et al., 2002, 2003 and 2004).
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Fig 11. The role of sources and rates of K-fertilizers on the potato yield in different
locations (Malakouti et al., 2002, 2003 and 2004).

70000

60000

50000

40000

30000

Yield(kg/ha)

20000

10000

0

Treatments

Fig 12. The role of sources and rates of K-fertilizers on the onion yield in East
Azarbyjan (Malakouti et al., 2002).
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the rates determined by soil tests.
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Fig 7. The role of sources and rates of K-fertilizers on the wheat grain yield in
Kermanshah (Left) and light textured soils in Karaj (Right) (Malakouti et al., 2003
and Lotfollahi and Malakouti, 2005).

Grain yield{kg/ha)

53 . o< o < o° oF ov ov o°
A oW - ﬁﬂ oo q}& = f,‘&
‘\?x <V <¥ % 1,3\ “,},‘I\ < < o° AT
5P
<P
Treatments

Fig 8. The role of sources and rates of K-fertilizers on the wheat grain yield in
Fars (Malakouti et al., 2003).
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Fig 9. The role of sources and rates of K-fertilizers on the rice yield in Mazandaran
province (Malakouti et al., 2002, 2003 and 2004).
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Fig 4. Synergistic intraction between K and Zn on the yield increase of rice —
(Malakouti et al., 2004).

To apply potassium critical values for calculating fertilizer rates detailed soil
maps (1:25,000) which are currently unavailable is needed. The response of
different crops to a given level of soil available potassium varies as was seen
in the case of wheat, rice corn etc. Plant analysis could also provide a basis for
correcting potassium deficiencies. Figuers 5 & 4 show the relationship between
nutrient concentration in plant tissues and plant yields and yield losses will result
due to “hidden hunger” that can only be detected with chemical analysis.

Yield loss throug|
toxicity threshold “Hidden Hungar”

Crop
nutrient
level guideline level

TIME

Plant growth or yield

A: Undesirable performance characteristics

Fig 6. Schematic diagam of A) Fig 5. Relationship between nutrient
undesirable, and B) desirable patterns of concentration in plant tissues and yield,
nutrient distribution in plant tissues. also showing “hidden hunger”.

Methods of application as well as potassium sources have their effects on
the yield and quality of crops, and thus must be considered in formulating
potassium rates. Side dressing of potassium, especially in the case of depleted
soils, has been shown to be superior to pre-plant applications, particularly
with respect to high K-demanding crops like corn, onion, potato, cotton, etc.
Various investigations show that the yield response of agronomic as well
as horticultural crops to K-fertilizers even under different soil and climatic
regimes is determined by the availability of micronutrient fertilziers to a great
extent. Figures 7 to 16 show yield improvements for different crops that were
only obtainable with K-split application and at rates that were 1.5 to 2 times
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younger tissues, and functions in producing a stable pH which is necessary for
vital cellular enzymatic activities. Potassium fertilizers, particularly potassium
sulfate, is considered to be a quality fertilizer since it improves the color, skin
quality, taste, sugar and vitamin C content of citrus fruits. Potassium sulfate
also improves plants’ tolerance against water and salt stresses. The yield and
quality of many vegetables such as tomato, spinach, lettuce and celery depends
to a large extent on potassium supplies.

In this book, chapters one, two, and three deal with the status of soil
potassium, its role in plants, and contain some key facts and reviews on the
effects of K-fertilizers in improving the yield and quality of agricultural
products along with other information on the role of potassium in increasing
the efficiency of N-fertilizers under growing conditions in Iran. Chapter four
deals with some new research findings, especially with regard to potassium
movement in the rhizosphere; and with the advantages of using Optimum
level instead of Critical level as an index with regard to the yield objectives
of the 4th Development Plan and for the next twenty years. Additional
information on the physiological roles of potassium in humans, especially
in relation to regulating the ratio of K/Na and with regard to controlling
blood pressure, are also presented in this chapter. In practical terms
recommendations for potassium rates are commonly based on comparing the
value of ammonium acetate extractable-K of a given soil with critical values
which are experimentally determined. However, this approach is reliable only
with soil potassium levels that are too high or too low but not for intermediate
levels. In the case of intermediate soil-K levels, consideration of CEC, PBC,
type of clay, and plant factors will improve the accuracy of recommendations.

NP NPK NPKZn

Fig 3. Synergistic intraction between K and Zn on the yield increase of wheat
(Malakouti et al., 2004).
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Highlights (For Non Persian Readers)

Today the question of food quality is of greatest interest with research objectives
everywhere especially with respect to the type and rates of chemical fertilizers.
Potassium is ranked only second to nitrogen and is highly required by every plant
because it activates some 60 plant enzymes which determine the yield and quality of
agricultural crops. Potassium is involved in the synthesis of starch and protein, also
in photosynthetic process, in regulating osmotic pressure, cellular growth, operations
of stomata cells, and of plants water regime; it participates in the translocation of
carbohydrates from leaves to other plant parts, and acts as a counter ion. Potassium
along with zinc also reduces the concentrations of pollutants such as nitrate (NO,)

and cadmium (Cd) in the edible parts of the plants (Figures 1 and 2).
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Fig 1. Effect of balanced fertilization in
the reduction of nitrate (NO,) in potato
(Malakouti et al., 2002, 2003 and 2004).
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Fig 2. Effect of balanced fertilization in
the reduction of cadmium (Cd) in potato
(Malakouti et al., 2002, 2003 and 2004).
Potassium is very mobile within plants, often translocating from old to



