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SOUMIQUE  AHAMED
Division : Agronomy
Sher-e-Kashmir Universityof Agricultural Sciences and Technology-Kashmir.
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Welcometo My Presentation.
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Agrobiology
➢ Agrobiology is the science of plant nutrition and growth in
relation to soil conditions specially to determine the ways to
increase crop yield.
➢ It is the division of agricultural science which considers the
general relations of plant to their environment.
➢ Main Consideration for External process in relation to plant
growth.
1. To determined the Perfect Environment.
2. Maximum yielding ability or growth.
3. Growth factors to obtain maximum yield.
AGROBIOLOGY
 


	3. SOUMIQUE AHAMED, ICAR,  New Delhi.
3
Agronomy vs Agrobiology
Factors Agronomy Agrobiology
Cost of
Production.
Considered. Not Considered.
Quantitative Agrobiology
➢ Given by Willcox (1928).
➢ General and Specific Quantitative relationship between plants
and its Outer factor of growth.
➢ Willcox employed the Mitscherlich equation to extend a branch
of science that he called Quantitative Agro-biology.
 


	4. SOUMIQUE AHAMED, ICAR,  New Delhi.
4
Agro-biology of Willcox
➢ Agrobiology is the division of Agricultural science.
➢ Its based on the three principles such as…
Agro-biology of Willcox
1. Mitscherlich’s Equation
2. Nitrogen constant-318.
3. Inverse yield nitrogen law.
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1. Mitscherlich’s Equation
✓ Mitscherlich developed an equation that related growth to supply
of plant nutrients.
✓ When plants were supplied with adequate amount of all but one
nutrient, their growth was proportional to the amount of this one
limiting element that was supplied to the soil. Plant growth
increases as more of this element added but the increase in
growth was progressively smaller with each successful addition
of the element.
✓ Mathematically : ∝ (A-y)……………………... (1).
or, = (A-y) c [ c = Efficiency factor ]
[ c = Efficiency constant ]
dy
dx
dy
dx
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Continue………………
dy = increase in yield resulting from an increment dx of the growth
factor x.
A = maximum possible yield obtained by supplying all growth
factors in optimum amount.
y = yield obtained after given quantity of the growth factor x.
c = Proportionality constant.
❖ Mitscherlich equation with logarithm :
log (A-y) = log A – cx ……………………………. (2).
✓ Mathematically derived from Mitscherlich equation:
Y = A (1 – 10-cx) ……………………………..(3)
This equation is Also called Spillman’s equation.
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Mitscherlich law of Diminishing yield increment
...........
...........
………
………..
0 1 2 3 4 …………10.
Growth factor (x) (NPK)
%
of
Yield
A ………………………………………
Maximum
possible
yield
(A)
{
Yield obtained by
Inherent capacity
of Soil
Response rate
y4
y3
y2
y1
y1>y2>y3>y4
dy
dx
dy
dx
=
c (A-y)
log 10
e
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Continue………………
❖ Calculation of the value of the proportionality constant (c) :
We know that : log (A - y) = log A - c (x)
or, cx = log A - log (A-y)
or, cx = log ( )
When nutrient supply (x) is increased to produce 50% of the
maximum yield then,
cx = log ( ) = log 2 = 0.301
c = 0.301.
A
A-y
100
100-50
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Continue………………
➢ Now, log (A-y) = log A- 0.301 (x) ………………… (4)
or, log (100 – y) = log 100 – 0.301 (x) ……………….. (5)
This equation (5) is called Mitscherlich-Baule equation.
Mitscherlich derived different values for different nutrient :
➢ Value for c : (c denotes Slope of the curve).
N = 0.122 Dz / ha
P = 0.6 Dz / ha
K = 0.4 Dz / ha
Note : c ∝
0.6 P
0.4 K
0.122 N
Yield Growth factor
Slope
1
Nutrient demand
✓ 1 Doppelzentner (Dz) = 100 kg.
✓ = 101.5 kg.
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❖ Calculating relative yield by addition of growth factor up to 10
unit :
✓ For 1 unit of growth factor : (x = 1)
log (100 – y) = log 100 – 0.301 (x)
or, log (100 – y) = log 100 – 0.301 × 1
or, log (100 – y) = 2 – 0.301 (log 100 = 2)
or, log (100 – y) = 1.699
or, log (100 – y) = log 50 (Anti log 1.699 = log 50)
or, (100 – y) = 50
or, y = 50
✓ For addition of 1 unit of the growth factor x results in a yield that
is 50% of the maximum.
Continue………………
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❖ However, 2 unit of growth factor were present :
log (100 – y) = log 100 – 0.301 (x)
or, log (100 – y) = log 100 – 0.301 × 2
or, log (100 – y) = 2 – 0.602
or, log (100 – y) = 1.398
or, log (100 – y) = log 25
or, (100 – y) = 25
y = 75
Simultaneously, do the same for up to 10 unit.
The table are given below up to 10 unit of growth factor.
Continue………………
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Continue………………
Unit of growth factor, x Yield % Increase in yield %
0 0 0
1 50 50
2 75 25
3 87.5 12.5
4 93.75 6.25
5 96.88 3.125
6 98.44 1.562
7 99.22 0.781
8 99.61 0.390
9 99.80 0.195
10 99.90 0.098
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Drawback of Mitscherlich Law
❖ Mitscherlich assumed that c = 0.122 for
N, 0.6 for P & 0.4 for K, and curve is
asymptotic but if the climate will
change or soil acidity or alkalinity will
changed or any other wide variation
this single factor value (i.e. c value for
N,P,K) will not covered properly.
❖ So, log (A - y) = log A - c (x) It doesn’t
cover all variation of cultivation of
productionenvironment.
❖ In this graph Mitscherlich doesn’t
consider the point of inversion (M). At
that point yield Will decreases and the
curve Will Quadratic instead of
Asymptotic due to Toxicity effect.
M
Yield
Nutrient
Yield decreasesdue to
Nutrient toxicityeffect
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Baule Unit (1918)
❖ For 50% Yield Increment
by the given formula.
O 0 % Yield
A ………………………………….. (100% Yield).
50% ……………………………
Yield
1 Baule Unit
……………………
2 Baule Unit
3 Baule Unit
….......
……
4 Baule Unit
50
%
out
of
rest
50%
25% Increase
= 50+ 25
=75%
50% of 25% Increase
= 75+ 12.5
=87.5%
Continue…..
87.5 + 6.25 = 93.75%
Y = A + A( )n
1
2
➢ Definition :
✓ 1 Baule unit is that amount of
nutrient which increases 50%
of yield of the difference
between maximum possible
yield & Present yield.
Where,
n = 1,2,3,4…….10 Baule Unit.
Baule Unit
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Baule Unit (1918)
93.75 %
87.5 %
75 %
50 % ….….
……….............
……………..................
……………………………..
………………………………
……………………..…………
…….……………..……………
.…………………
%
of
Yield
O 1 2 3 4 Baule Unit
Response Decreases
➢ 1 Baule unit of N
= 1 Baule unit of P2O5
= 1 Baule unit of K2O.
That means the doses
which is responsible
for increasing 50% of
the yield.
➢ ( 223 lb N / acre
= 45 lb P2O5 / acre
= 76 lb K2O / acre ).
For Calculation part
go to the next slide.
Baule Unit
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➢ Calculation……………….
✓ log (A – y) = log A – cx
▪ log (100 – 50) = log 100 – cx (When Yield increment is 50%).
▪ log 50 = log 100 – cx
▪ cx = log 100 – log 50
▪ cx =
▪ cx = log 2
✓ x =
P.T.O ……
Baule Unit
log 100
log 50
log 2
c
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Baule Unit
When, “c” Value for N = 0.122, P2O5 = 0.6, K2O = 0.4
and We know that, log 2 = 0.301
So, For N, X (N) = = 2.5 Dz / ha.
or, ( 2.5 × 101.5 ) = 253.8 kg / ha.
or, (253.8 × 2.205 ) = 559.52 lb.
or, = 223.8 lb / acre.
or, ≅ 223 lb / acre. (Proved).
P.T.O…
0.301
0.122
559.52
2.5
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Baule Unit
Similarly,…
For P2O5, x (P2O5) = = 0.5 Dz / ha.
or, ( 0.5 × 101.5 ) = 50.8 kg / ha.
or, ( 50.8 × 2.205 ) = 112.01 lb.
or ( 112.01 ÷ 2.5 ) = 44.8 lb / acre.
or, ≅ 45 lb / acre.
And Similarly, For K2O, x (K2O) ≅ 76 lb / acre.
Remember , Baule Unit for Nutrient interaction will be…. 1.2, 2.3, 3.1, 3.6, 4.2, etc.
So different unit will provide different Value of Nutrient dose.
0.301
0.6
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2. Nitrogen constant-318
➢ Agro-biological Nitrogen Constant Given by Willcox (1928).
➢ N-318 lb / acre means : When plants are grown under optimum
conditions and growth factors are adequate including nitrogen
then Plants absorb 318 lb / acre nitrogen in a single life-cycle.
∝ (A-y)
=
[log 10
e = 0.4343 ]
When, Growth factor X = 0
Then, Yield Y = 0 P.T.O……
dy
dx
dy
dx
c (A – y)
log 10
e
Hence, ln e = log e
e = 1
log e = log 10
e = = =
= 0.43429.
1
2.303
1
ln 10
1
log e
10
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dy
dx
Now, = ( c value for N = 0 .122 )
= 28.1
So, ( = = 28.1 )
Or, x = (100 ÷ 28.1 ) = 3.56
Or, x = 3.56.
(100 – 0 ) × 0.122
0.4343
………………………………...
…….…………….
A
B
O 3.56 Dz
100
x
dy
dx = 28.1
AB
OB
100
x
So,
N = 318 lb / acre.
( 3.56 × 101.5 ) × 2.205
2.5
tan θ =
AB
OB
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3. Inverse yield nitrogen law.
3. Inverse yield nitrogen law.
❖ Given by Willcox (1928).
✓ Law : The power of growth or yielding ability of any crop plant
is inversely proportional to the mean nitrogen content in the dry
matter.
y ∝
or, y =
k = y × n
y = Dry matter yield.
n = Nitrogen percentage.
k = a constant (Also known as Nitrogen Uptake). P.T.O…..
1
Nitrogen % in dry matter
k
n
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➢ When all growth factors are available with adequate amount and
plants produces maximum genetic potential yield or when plants
produce maximum dry matter then the plants uptake maximum
nitrogen and then maximum nitrogen uptake is 318 pound / acre.
So, constant k = 318. y = =
For example,
k
n
318
n
SI Nitrogen Apply (kg/ha) Yield (Quintal / ha) Nitrogen %
1 0 30 0.6
2 50 40 1.2
3 100 50 1.6
Note - 1 : When plants were supplied with adequate amount of all nutrient then this law
will work otherwise in deficient condition of Nutrients this Law will not Followed.
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SI Crop name Yield (Quintal / ha) Nitrogen content %
1 Soybean 20 2.6
2 Wheat 40 1.2
3 Sugarcane 800 0.4
Note - 2: When plants were supplied with adequate amount of all nutrient then this law
will work properly.
For example :
Yield
(
Dry
matter
content
)
Nitrogen %
3 2 1 0
..
…..
………
Sugarcane
Wheat
Soybean
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Any Query ??
Free to Ask Questions.
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Soumique Ahamed
Division : Agronomy.
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