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DEFINITION OF SOIL FERTILITY

Soil fertility is the status of a soil with respect to its ability to supply elements
essential for plant growth without a toxic concentration of any element. Fertile soils
have an adequate and balanced supply of elements sufficiently labile or available to
satisfy the needs of plants.

O9u0 Olad! gl dyg. pall dudliad! soliall ngad (he iy 3lass Land LA > (p oA dyguas-
&) piadl A51031 _poliall e L33l gieg dd ilaeS e dunasell ATl (S95x39 . - mais SY pluw 1S)5
OB Al dud QO S (dUiad! 91) 8 autiallg 8320l

Fertile Soil duasdl LAU 31 Cayyas

deunslinll B gucally dusslial dnaSIL Lgrd 95300 bl dlkal (s Aol Lgd 1 01 (B sl 4,01
L Ol Zlisl C8g (§ paiall oo

e gd Juadly Ul el e Jguazedl 9 duandl (yo (quludl Cugll

E\ﬁ}” O £33 9B duowdlly dule 8y guas dely i e éwhu;)" Bugll 92 Yield Ct’u}” 131

Al University of Basrah/College of Agriculture/Department of Soil Science and Water Resources



&4l 4>5ISOIL PRODUCTIVITY

Soil productivity includes soil fertility plus the inherent and management
related factors affecting plant growth and development.

It is the capacity of a soil in its normal environment, for producing crops
under a specified management system.
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It is obvious that all productive soils are fertile and fertility is one of the parts of
productive soil. Thus, a productive soil is one in which the chemical, physical, and
.biological conditions are favorable for plant growth
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KEY DIFFERENCES BETWEEN SOIL FERTILITY & PRODUCTIVITY

It is an index of available nutrients to
plants.

It is measured in terms of crop yield.

It is an inherent property of soil
represents the status of soil.

It is nat inherent property of soil, but
represents capacity of soil.

It iz the function of available nutrients in
the sail.

It iz the function of Soil fertility plus
agricultural management practices and
climates.

The fertility of certain soil remains
same in all the climatic conditian.

It changes when climate and location
are changed.

It is one of the factors of crop
production,

It iz interaction of all the factors.

All fertile soils are not productive.

All productive soils are fertile.
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Factors Affecting Plant Growth and Its Productivity diuUily Obadl ged (3 B8y55ell Jalgall
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Y= f(X1,X2,X3,X4,........Xn)
X= Limiting growth factor ZUSHU suxell Jela!

The functional relationship between yield and a portion of soil
factor, that relating to the nutrient status of the soil (soil
fertility)
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Y= f( Nutrient Availability)
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FUNCTIONAL MODELS FOR SINGLE-VARIABLE
RESPONSE CURVES
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Definition
In the 19th century, the German scientist Justus von Liebig formulated

the “Law of the Minimum,” which states that if one of the essential

plant nutrients is deficient, plant growth will be poor even when all
other essential nutrients are abundant.
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(( By the deficiency or absence of necessary constituent, all
the others being present, the soil is rendered barren for all
those crops to the life of which that on constituent is
indispensable))
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Liebig’s Law of Minimum

Justus von Liebig's
“Law of the Minimum"
published In 1873

“If one growth factor/nutrient
is deficient, plant
growth is limited,
even if all other

vital factors/nulrients are
adeguate...plant
growth is impraved
by increasing the
supply of the
deficient factorfnutrignt”

Minimum
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Mitscherlich Equation &Jide dolas : LU
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Mitscherlich Equation &Jide dolas : LG

Mltscherhch S law in terms of Ul O 93l Carouw A8l bl
Inutrient application (The Law of duadlil!
&l9 Dimensioning Return)

((The rate of increase of yield
with respect to the nutrients

deficient | adequate [toxic addition is proportional to the
l I

| ., | decrement from the maximum
Nutrient supply yIE|d))

Growth
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Where:-
y:is the yield obtained when X = the amount of the factor present,
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A: is the maximum yield obtained if the factor were present in
excess
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V4

Values of C in the Mitscherlich equation obtained from growth
of spinach on three soils with addition of different quantities
of phosphorus as superphosphate versus retention of fertilizer
phosphorus by the soils. The C values are in units of cultures
per grams of phosphorus, corresponding to addition of
phosphorus in grams per culture. The retention of phosphorus
was determined by adding 1.05 mg of phosphorus in the form
of 5 ml of superphosphate solution to 25 mg of air-dry soil and
determining the soluble phosphorus at the end of 48hr. upon
addition of 150 m/ of 0.025% potassium chloride solution
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y=A(1-10 )10 **? ( Modified form Mitscherlich)
KX?
K being called ( factor of injury) 4Ly 9/ 4 &) Jele

He felt that this would apply mainly to the response
of grain crops to nitrogen. He provided estimates of
(K)for several crops.
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When the C value is low a
high quantity is required

and vice versa
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DO YOU
HAVE ANY

QUESTIONS
FOR ME?

University of Basrah/College of Agriculture/Department of Soil Science and Water Resources



