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Spellman's Equation(1923) ¢labuw 4y ki ;GG

William Jasper Spellman(1863-1931)
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Y= M(1-RX)
Where:-
Y is the amount of growth produced by a given quantity of the growth factor X

X salll Jale (e dailil) Jualal) dpas
X is the quantity of the growth factor sill Jale 4as

M Is the maximum yield possible when all growth factors are present in optimum
amount
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R is a constant b
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Y= A (1- 10%)
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Log(A-Y) =log A -0.301X
RN
X saill Jale dbla) die gilill Jualal) = Y
ade Jpaal) (S Juala el = A
salll Jale 4as = X
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Flg. 202, Parcentage of maximum yleld as a function of Increasing additions of & growth factor, x.
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Fig. 1-5. A hypothetical response curve with construction illustrating the concept that if
additions of a nutrient are made in multiples of the quaniity that produces 50% of the maximum
yield (one Baule unit), the increase in yield produced by each successive increment is half
of that produced by the preceding increment, (Baule, 1918)




Example

Calculate of relative yields from addition of increasing amounts of a growth factor
Log (A -Y)=Log A-0.301 X

Where x=0,Y=0

Butif X=1

Log(100-Y)= Log 100- 0.301X
Log(100-Y)= 10g 100-0.301 (1)
Log(100-Y0;2-0.301
Log(100-Y)=1.699

100-Y= 50

Y=50

Where X= 2

Log(100-Y)= Log 100 - 0.301(2)
Log(100-Y)= 2- 0.602
Log(100-Y)= 1.398

100- Y=24

Y= 7H



TABLE 20,1, Calculation of Yield (%) and Increase in Yield (%)

Units of Growth Fuﬂar, x

Yield (%)

Increase in Yield (%) |
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According to this concept, 1 baule of a growth factor is equivalent
to 1 baule of any other growth factor in terms of growth-
promoting ability. The values of the baule unit in pounds per acre
of N, P,O. and K,O are 223, 45 and 76 respectively.

Therefore, 1 baule of N = 1 baule of P,O. = 1 baule of K,O
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((Yield of crop is inversely proportional to nitrogen
content))




Wilcox equation

y=2
N

Where Y is the yield

N= the percentage of nitrogen in the crop

K= is constant ( 318 b/Acre)




Mitscherlic ,Baule and Wilcox equations fail to describe plant growth
adequately as a function of plant nutrient inputs
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1): The growth of annual plants does tend to reach maximum with increasing
inputs of nutrients under particular set of environmental conditions
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2)): Often the plants that produce the highest yield of dry matter have the
lowest percentage of nitrogen in their tissues
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3)): The C value isn’t constant because limiting growth factors are interacted
and differed with soil type and plants.
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The Mitscherlich-Bray Growth Function 4alaa : Luwld
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This concept, in turn is based on Brays nutrient mobility concept which
state that

(( as the mobility of nutrient in soil decrease ,the amount of that nutrient
needed in the soil to produce a maximum yield(the soil nutrient requirement)
increase from a variable net value determined principally by the magnitude of
the yield and the optimum percentage composition of the crop, to an amount
whose value tends to be constant))
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Log(A-Y)=log A-C,b,-CX logarithmic 4wyl dinall

Y=A(1-10"CX+b)  Exponential dwd!diall
Where
A= Maximum yield
Y=yield

b=is the soil test value (available form of immobile nutrient P,KO
X=The added fertilizer form of the nutrient b (Is the quantity of nutrient applied)
Cl=is a constant represent the efficiency of b for yield
C=represent the efficiency factor for X
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Log(A- Y) = Log A- Cb




Example 1
Average yield of crops with different amount of nitrogen in field experiments in
Germany, and the yields as calculated from Mitscherlich equation

Crop yield in DZ./ha. With indicated
No.of Nitrogen addition in DZ./ha.

experiments Grain

. 0.0 0.2 0.3 0.4 0.5
Yield

Founded 23.8 30.7

Wheat
Calculated | 23.8 30.7

Straw
Spring Yield

Barley Founded 33.0 | 389 | 41.1 | 425 | 45.1

Calculated | 33.0 | 38.8 | 40.8 | 43.3 | 45.7

The equation from which the calculated yield are derived are as follows:-
Wheat: Log(A-Y)= Log A-C(X + b)

Log(98- Y)=log 98 — 0.122(X + 1.11)
Spring barley(Straw)= log(130 -Y)=log 130 — 0.122(X + 1.04)




Example 2
Average yield of crops with different amount of phosphorus in field
experiments in Germany, and the yield as calculated from the Mitscherlich

equation

Crop yield in DZ./ha. With indicated

No. of
Phosphate addition in DZ.P/ha.

experiment -
Grain

S ] 0.0 | 0.131| 0.262 | 0.393
Yield

Founded 22.8 24.0 25.7
Calculated 22.8 24.3 25.2
Tuber yield
Potato Founded 251 261 269
Calculated 253 263 270

Rye

Rye: Log (27.1-Y)=log 27.1 - 1.37( X + 0.45)

Potato: Log(283 - Y) = log 283- 1.37( X + 0.58)




Example 3
To get the b value : ( for 8 Ib/acre of P)

Log(A-Y)=Log A-C (X +Db)

log(A-Y)—-LogA+CX _
c =

b

_ 10g(2140-1492)-10g(2140)+0.0153996(8)

b

0.0153996
b= 25.6697 Ib/Acre

one may to check of this value as a constant value is calculation the yield of oats for 8
IB/Acre of P added

Y=A(1-10 -C(X+b)
= 214( 1- 10 -0.01539(8+25.6697)

1491.49= 142 Ib/Acre
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