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S. KAYIMOGLU (l) 
YURTSEVER (2) 

S. BARKER (3) 
and T. STICKLEY (4) 

- - 

The soil fertility : 
a problem for some productions 

under  Turkish soil conditions 

Wheat and in 
in and play a 

the economy of the 
depends to a 

on the application of a sound 
based on scientific 

which  involves the development of 
methods which  show 

the of specific 

The  main  objective of all studies in the 
field of soil is to gain the 

ships and consequently to find out  the 
the applica- 

tion of balanced and 
tion  in the 
tion of soil tests yields and 
ponse to has been  a  subject of 

[l, 2, 
6, 7, 8, 9,  161. of the 
soils medium to well-supplied in 
potassium and to is 
quite to the almost 

of 
in the to 

ing  on soil  type and this 
in the has 

been  given to soil 
12,  17, 18, 19, 201. 

The study was to 
wheat in soil and the of 

with the 
ultimate aim of the most 

of application these 
and econo- 

mic  conditions. this 
two 

of the 
1961-1965. The [20] 

was  conducted by the Soil and 
of in the 

as the test and 
the by the 

in the 
.-with. The 

data obtained in 
to the and economic 

in this 

titute,  Etimesgut, 

and 
(2) Economic and 

(3) 
Etimesyt, 

(4) of 
mics, Sciences, 

of 

Options méditerranéennes - No 25 

MATERIALS AND METHODS 

Field and soil  ana- 
lyses 

of the soils, the soil test 
methods  used and 
mation in the 
cations [3, 201. 

not published in any  scientific 
in English, a mention of them will 

on 

and Calca- 
Alluvial  Soils [14]. The 

on the hand, 
ducted  only on 

The a Latin 
with of 

6  and (5) P205j in  the 
a 

block  design  with 5, 10 and  15 kg. 
P,05. application 
used m the 

both 
times. 

to all plots at the 
to be adequate 

to the 
in  the 

ments (8 N and 6 
and to  the soil test 

ments 9 N and 
7 No elements 

suspected to  be deficient 
in the soil. 
(16-18 % 
and disked into the soil wheat and 
plowed-down the both 
in the 

beets 
on 40 cm-spaced 

thinned to 25  cm establish- 
ment. The 20 m2 

wheat and 100 m2 (1961-1962 
ments) and 32 m2 

the The 

tions while the 
as many  times as 

The soil test developed  by  Olsen et 
al. [l51  was  used in the available 

in the soil in  the 

(5) is 
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ments, as this method  was found by 
al. [l81 to well with 

the wheat  yields  in the 
On  the hand, a 

[4] has shown the modified 
soil test to be one of the 

methods  giving the highest 
with the This method 
which is a modification  of 

test [l31 by the 
Soils of the 

been adopted 
by the said the 
mination of the available in 
the this method was  used 
in the available soil 
in  the 

of the Olsen and  the 
methods  is given 

in Table 1. 

lyses 

1 
of soil tests 

~ 

Olsen (0.5 

Available Available 
in soil (*) [ 31 in soil [20] 

1.4 . . . . . . . 
1.5-2.9 . . . . . 
3.0-4.9 . . . . . 

Low 

7.5-10.0. . . . . 
Good 5.0-7.4 . . . . . 

> 10.0. . . . . 

4.4 
4.5-8.8 
8.9-17.8 

17.9-26.8 
> 26.8 

low 
Low 

A of the 
was 

out the The 
fied into to 
both  the actual obtained in 
the and  the soil test 

Only those soils  which  came 
the to 

both classifications [3] in the 

The [q modification of the 
equation was  used in  both 

to obtain the 
A type of equation was 

also utilized 
beet data. The 
tion has 
Log  (A -y) Log A - clbl- cx 

A = maximum a 

Y = The yield obtained amount 

b, = The soil test value. 
= 

c, = constant bp 
e = constant X .  

This equation which  allows taking 
l into account fully the  amount of the 

in the soil 
1 (soil test value) in the 

a distinct advantage 
l tmes of eauations. As it will 

given  set of conditions. 

of 

I l 

(*) This scale to the with the method until 1966 
when a new  modification H a s  made in the method with a in the scale. 

applying a type of equation 
to  the data, the 

into classes with to 
available values as low, 

medium and high. doing this, the 
test 

given in Table 1 was used,  but 
the low and 
combined  in a single  class as low  and the 
high 
ed as high. This of soils was 

in to  take  into account 
the  amount of available 

the soil. 
The economic  optimum 

was found by the following equation which 
equating the 

duct to  the 
11,  121 : 

dY 
dX - - 
_ -  

= the 
showing the between 

and X 

of 
= of wheat. 

pv = cost of topping 
(6) 

be  seen  la&, the &onomic optimum- (6) the  economic  analysis of the  wheat 
changes  Significantly  with the as 

, content of the soil. = O. 

Options méditerranéennes - N o  25 
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TABLE 2 
Results of the field experiments with wheat conducted in  the Thrace Region during the years 1962-1965 

Amount of P 2 0 ,  Added t o  Soil, kg/Decare 

Rank No. 
Experi- 

Location ment 
Experiment Test c”) Yield 

O I 3-4 I 6-8 I 1 2  
Increase(**) Considering 

No. kg/Decare (“/O> % 
Increase 

Yield Wheat, kg/Decare 

1 

8 3.50 54.2 280.2 253.6 248.6 128.3 Edirne-Tayakadin . . . . 9 
20 3.35 38.3 235.0 228.0 192.2 145.0 Edirne-Kosköy . . . . . 8 
22 4.31 35.1 21 1.9 206.3 163.8 137.5 Kirklareli-D.U.C. . . . 7 
21 3.91 3 5.4 118.9 109.2  101.9 76.8 Tekirdag-K. Hidir. . . . 6 

9 1.93 53.7 113.5 102.9 92.1 52.5 Tekirdag-Karaagac. . . . 5 
19 3.40 39.7 1 64.3 172.4 156.4 99.0 Tekirdag-Kuyubasi. . . . 4 
23 3.09  29.5 11 5.4 100.2 94.7 81.4  Edirne-Bahceköy. . . . . 3 
16 1.84 43.8 225.1 21 3.2 203.2 126.6 Edirne-B.  Ismailce. . . . . 2 
24 6.26 6. O 297.8 3 1  5.3 292.8 279.9 Edirne-Fidanlik . . . . . 

10 Edirne-Musabeyli . . , . . 126.5 232.3 228.0 258.6 51.1 1.97 10 
11 Edirne-B. Ismailce. . . . 

6 1.93 60.2 252.4 203.2 168.4 100.0 Kirklareli-Babaeski. . . . 24 
l 1.21 69.0 225.8 196.8 1 44. 70.0 Kirklareli-L. Burgaz. . . 23 
2 1.58 67.7 , 260.6 226.0 204.4 84.3 Kirklareli-D. Basi . . . . 22 

18 2.55 43.0 21 9.0 223.4 21 1.2 124.9 Tekirdag-Esece . . . . . 21 
4 2.50 63.4 239.2 245.1 191.6 87.5 Tekirdag-lnanli . . . . . 20 

15 2.52 44.1 257.5 232.0 207.2 143.9 Edirne-Merkez . . . . . 19 
5 2.05 62.1 242.2 226.9 200.9 91.7  Edirne-Sinan . . . . . . 18 

11 2.06 50.7 251.7 247.6 208.5 124.2 Edirne-Sazlidere. . . . . 17 
1 4  1 .88 47.5 269.0 251.3 ~ 21 3.1 141 .l Edirne-Arpac . . . . . . 16 

3 1.65 63.7 206.8 195.3 166.6 75.0 Tekirdag-Esece . . . . . 15 
1 7  2.63  43.0 207.3 176.8 148.0 118.2  Tekirdag-Merkez . . ., . 1 4  
7 2.04  58.1 1 97.3 204.0 1 26. 82.6 Tekirdag-Merkez . . . . 1 3  

1 3  2.67  49.4 230.7 21 7.1 114.7 11 6.7 Edirne-Y. Muhacir. . . . 1 2  
1 2  2.04  50.3 237.8 204.6 187.8 118.1 

(*) Olsen et al. 

(**) Calculated  as: 100- 
Yield of plot 

Yield of the plot X 100. 

RESULTS AND DISCUSSION 

of the 
(Tables 2 and 3), the 
calculated  (Assuming the yield of X, plot 
as 100 %) each and  the 
constants of the 
tion and 
by 100.0 A and  the 

values in equation 1 and solv- 
cl c. Some of the calculated 

c values in the 
those not 

Options  méditerranéennes - 25 
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I 

3 

ment 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12  
1 3  
14  
15 
16  
17 
18 
19 
20 
21 
22 
23 

~~ 

Location 

. . . . . . . .  
. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
Fakili. . . . . . . . . .  

. . . . . . . .  
. . . . . . .  

. . . . . . . . .  
Fakili. . . . . . . . . .  

. . . . . . . . . .  
Fakili. . . . . . . . . .  

. . . . . . .  

. . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  

. . . . . . .  
. . . . . . . .  
. . . . . . . .  

. . . . . . .  

. . . . . . .  

Amount of Added to Soil, 

O I 5 I IO,/ 15 

Yield of 

1600 
2200 
1750 
1250 
4250 
2200 
2430 
4500 
5230 
21 O0 
,2750 
3050 
3230 
3880 
3350 
3650 
31  
2350 
1280 

400 
2050 
21  30 
1430 

1650 
2850 
2050 
2550 
41  50 
2300 
2800 
4950 
6000 
2300 
4900 
3550 
3450 
4030 
4400 
41 
4450 
2500 
2750 
1980 
2450 
2950 
2880 

c not calcu- 
lated the 
showed 98 in available 
soil values  which 

than 0.020 not included 
in the calculation of the c value. 

These  calculations  yielded the cl 
values  of 0.131 f 0.008 and 0.50 f 0.005 
and c values of 0.110 f 0.006 
and 0.078 -I: 0.010 the wheat and 

in calculating the 
(A) in  each 

each application 

1900 
2300 
2700 
2500 
4500 
2450 
3230 
6330 
5900 
2500 
5050 
3350 
3450 
4200 
4550 
4250 
41  30 
2480 
2800 
2080 
2480 
2750 
3530 

1800 
2500 
2450 
2600 
4350 
2950 
2800 
5200 
5780 
2350 
4750 
3830 
3900 
4000 
4000 
41  50 
4880 
2430 
31  50 
2430 
2500 
2980 
3330 

(*) The 

(**) Calculated as: 100- 
Yield of plot 

Yield plot X 100. 

Yield 
(**: 

(%l 

13.5 
17.9 
32.2 
51.9 

4.1 
25.4 
19.4 
14.5 
12.1 
11.6 
24.6 
20.4 
17.2 

5.7 
25.2 
13.1 
36.5 

5.6 
59.4 
83.5 
18.0 
28.5 
58.3 

:oil Test (*) 

14.54 
1 2.37 
17.53 
1 5.52 
16.44 
11.70 
15.77 
14.88 
11.91 
20.93 
15.05 
1 5.52 
16.44 
15.05 
16.65 
11.03 

4.94 
29.23 

5.41 
6.55 

12.17 
4.28 
6.08 

lank No. of 

% 

1 7  
14  

6 
4 

23 
8 

1 2  
16  
19 
20 
10  
11 
1 5  
21 

9 
18  

5 
22 

2 
1 

13 
7 
3 

51 
Options 25 
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Olsen soil test results, calculated constants for  the Mitscherlich-Bray equation, percentage wheat yields obtained 
in the field experiments and the actual and theoretical maximum yields for Thrace Region durihg the years 1962- 
1965 

I 

- 

I 

- 

Constants Levels  of P,O,, 

yield 

ponding 
to X31 

,xpe- Olsen Soil 
Test 

nent 
No. P 2 0 ,  

yield (A) 

11 

Cl c 

X1 

C 

X2 

Wheat Yield 

Y1 Yo Y2 Y3 

-l 

10 
11 

- 

- 

- 

- 

- 

- 

- 
- 

- 
- 

. 

. . . . . . . . . .  . . . . . . . . . . .  
of the mean . . . . . . . . . . . . . . . . .  11.0 & 1 

(viz, xl, x 2  and x3) as 

to. calculate the A value each 
and by taking  the 

of these  values the 
ximum  yields  of  230.3 wheat 
and 3 621 
obtained. These  values  gave the following 

equations : 
wheat in  the : 

Log (230.3 - y )  Log 230.3 -0.131 b1 

-0.110 X 

Options  méditerranéennes - N o  25 
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h 

Themodified  Hellige-Truog test results, calculated constants for  the Mitscherlich-Bray equation, percentage sugar beet 
yields obtained in  the field experiments and the actual and theoretical maximum yields for  the  Middle  Anatolia 
Region during the years 1961-1965 

Constants Levels of 

Yield 

ponding 
to 

maxi mu m 
Yield (A) 

xpe, 

lent 
No. 

4 X 2  

o 

- 
- 
- 
- 
- 
- 

- 
- 
- 

11 

- 

- 
- 
- 
- 
- 
-. 

- 
- 

- 

- 
- 

I 
~. 

11 

. . . . . . . . . . . . . . . . . . . . . .  
of the . . . . . . . . . . . . . . . . .  & 

in  the Anatolia 

Log (3 621 - y )  = Log 3 621 -0.050 b1 
- 0.078 X 

y = Yield of wheat. 
6, = Amount of available 

= Amount - applied to the soil. 
( A l l  values 

A of the actual and 
tical  maximum  yield  values  given  (Tables 
4 and 5) 

in  the 

53 
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Wheat yield 
ikg/dscorr) 

indicating that the involved in using 
the yield of the X, plot as A in  the calcula- 
tion of and c values  was  small. 

The 
ponding to these equations in 

1 and 2 
available values (&). 

good and high soils 
and 

and high phos- 
soils the Anatolia 

equations  may  be  used in estimating 
the to if 
the soil  test  value is known. The 
show the to phos- 

the available 
soil value. 

set of the 
tionship between the soil test value and 
the of  wheat in 

and in the 
Anatolia the suffi- 

Options méditerranéennes - N o  25 

obtained Equations 
and and given in 3 and 4. 
the soil test  value of a field is known, 

the amount of to 
the yield to a 

sufficiency (in of the maximum 
yield)  level  may  be the 

as a 
guide in 

in the and 
beet in the Anatolia 

The ultimate  objective in  any soil 
testing is to the 

of to the 
The individual will be 
in knowing 

maximum but the which 
will  give  him the maximum  net 

the obtained so 
would not mean  much in 
they in of the economic 

to 
The technically, 
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the economic optimum depends on 
u) the 

function, 6)  the of the and 
c) the of the [lo]. to the 
'' law of diminishing ", the 
ginal to as 

of is the 
cost of 
constant. The point to the 
economic optimum on the 

optimum yield) 
is the equals 
the cost (assuming the 
has unlimited  capital). 
it  is the point the last infinitesimally 
small  investment in just pays 
itself,  making the equal to 

this point, although the yield 
continues to until the physical 
optimum yield is the 
the 

At the economically  optimum point 
the slope of the is 
given  by the of the 

of this point, will be equal to 
this the 
Equation is in 
the calculation of the economically opti- 
mum wheat and 

beets. 
the conditions in  the 

and on the basis of 
(7), the most  economical of 

found to be 11, 10, 7 and 5 kg 
the soil  test  value by the 

Olsen et al. method was 1, 2, 4 and 6 kg 

beets in the Anato- 
lia the most  economical  phospho- 

(7) prices  were  used  which  were 0.45 TL 
kg for  16-18  percent  super- 

phosphate and 0.95 per kg for hard  wheat. 
(8) sugar beets, 1971 prices  were  used 

which  were 0.45 per kg for  16-18  percent 
superphosphate and 17.00  Turkish  piasters 
per  kg for sugar  beets  (after  deducting the variable 
cost). 

Options .méditerranéennes - 25 
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kg1 

p 2 0 5  

-- 

1 1  
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

1 
11 1 
1 2  1 
1 3  1 
1 4  1 
1 5  1 
1 6  1 

Application 

p205 
Appli- ~ 

cation 

phate 
phos- 

(1 6- 
18 %) 

5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 

la1 cost 

P 8 0 5  
L.) (""1 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 

b l f  1 kg P 2 0 5  

(available in the soil) 

% of 
maxi- 
m u m  
yield 

43 
55 
65 
73 
79 
84 
87 
90 
92 
94 
95 
96 
97 
98 
98 
99 

nal 
yield 
k l  

38.2 
29.6 
23.1 
17.8 
13.9 
10.7 

8.3 
6.5 
5. o 
3.9 
3.0 
2.4 
1.8 
1.4 
1.1 
O. 9 

nal 

nue 
(T.L.) 
(*c**) 

36.3 
28.1 
21.9 
16.9 
'l 3.2 
10.2 

7.9 
6.2 
4.7 
3.7 
2.8 

1.7 
1.3 
1.1 
0.8 

2.5- 

b ~ f  kg p 2 0 5  b,=t 4 kg P 2 0 5  

(available i n  the soil) (available in the soil) 

% of 
maxi- 
mum 
yield 

57 
67 
74 
80 
85 
88 
91 
93 
94 
96 
97 
97 
98 
98 
99 

nal 
yield 
kg/ 

31.2 
22.0 
17.0 
13.2 
10.5 

7.8 
6.1 
4.8 
3.7 
2.9 
2.3 
1 
1.3 
1.1 
O. 8 
O. 6 

I 

-l I 

nal % of nal 
yield 

nue m u m  kg/ 
(T.L.) 

maxi- 

1-1- 

29.6 ' 77  15.4 
20.9 82 12.0 
16.2 86 9.3 
12.5 89 6.2 
10.0 92 5.1 

7.4 93 4.8 
5.8 95 3.4 
4.6 96 2.6 
3.5 97 2.0 
2.8 98 1.6 
2.5- 98 1.3 
1.6  99 0.9 
1.2 99 O. 7 
1.1 O. 6 
O. 8 o. 5 
O. 6 O. 3 

nal 

n u e  
(T.L.) 

14.6 
11.4 

8.8 
5.9 
4.9 
4.6 
3.2 
2.Y 
1.9 
1.5 
1.2 
O. 9 
O. 7 
O. 6 
o. 5 
O. 3 

b l f  6 kg P z 0 5  

(available in the soil) 

yield 
% of 

kg/ 

nal maxi- 
mum 
yield 

-- 
87 
90 

8.4 

3.1 95 
3.9 94 
5.1 92 
6.6 

96 2.4 
97 1.8 
98 1.4 
98 1.1 
99 0.9 
99 0.7 

o. 5 
O. 4 
O. 3 - 

nal 

nue 
(T.L.) 

8. O 
6.3 
4.9 
3.7 
3.0 
2.3' 
1.7 
1.3 
1.1 
O. 9 
0.7 
O. 6 
O. 4 
O. 3 - 
- 

(**) Price one kg superphosphate was 0.45 Turkish Lira (T.L.). 
(*) Prices and  costs based on the actual 1970 prices. 

(***) One kilogram wheat Was 

found to be 17, 
13 and 7 kg P,O, the 
soil test values by the 

method 6.6, 13.2 and 22.5 kg, 
P205 

As an method 
ing the 
the cost and 

also calculated and given 
in Tables 6 and 7. The points 
ponding to the economically optimum 

just equals 
cost) with an 

on  the tables.  A of 
the 
found by two methods indicate that the 
two methods yield the same 

Optiods méditerranédnnes - 25 

vahés. The in 
of the 

shown in  the Tables 6 and 7. An exami- 
nation of the 

that, the 
of the wheat to 94 

sufficiency  will  be  economical in the 
the case of 

beets the Anatolia 
to 98 suffi- 

to  the maximum  yield 
seems to  be economical. This 
be explained  by the 

beets than 
to 

equation was  also  used to the 
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r------ 

TABLE 7 
The marginal P 5 0 2  applications and  marginal cost and revenue  values  for sugar beet  production 

in the Anatolia (*) 

'205 
4ppllcation 
kg[decare 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15  
16 
1 7  
1 8  

~~ ~ 

Fertilizer 
Application 
kgldecare 

1 
1 
1 
1 
1 
l 
2 
1 
1 
1 
1 
1 
1 
1 
1 '  
1 
1 
1 

Super- 

phate 
p hos- 

(1 6- 
1 8 %) 

5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 

cost  for 

(T.L.) 
p205  

("") 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 

l l l 

b,= 6.6 kg P 2 0 ,  per  decare 
(available in the soil) (available in the soil) (available in the soil) 

bl= 22.5 kg P , 0 5  per  decare b,= 13.2 kg P 2 0 ,  per  decare 

y< of 
maxi- 

% I % of 

kg/ mum (T.L.) kg/ mum 
yield maxi- yield maxi- revenue yield revenue 

yield decare (***) yield (T.L') decare yield (T'L*) decare 

revenue mum kg/ 

61 

162 77 
193  73 
234 67  
279 

114 84 
136  81 

87  94 
89 79 
91  67 
92 55 
93 46 
95 39 
96  36 
96 23 
97  22 
98 1 9  
98 1 6  
98 1 3  

47.43 

23.12 
89  27.54 
87  32.81 
85 39.78 
82 

93  19.38 
91 

15.98 94 
13.43 95 
11.39  96 

9.35 96 
7.82 97 
6.63 97 
6.12 98 
3.91 
3.74 
3.23 
2.72 
2.21-1 

130 

12.92  76 
15.47  91 
18.53 109 
22.10 

9.01 5 3  
10.71 63 

45 7.65 
37 6.29 
31 5.27 
26 4.42 
21 3.57 
1 8  - 3.06 
15  2.55- 

94 
95 
96 
96 
97 
97 
38  

45 
37 
32 
26 
21 
19 
15  

7.65 
6.29 
5.44 
4.42 
3.57 
3.23 
2.5 f '  

(**) Price of one  0.45 Turkish 
(*) Prices  and costs were  based  on the actual 1971 prices. 

was  deducted  from the sugar  bsee  price to obtain  a net  beet  price of 17.00 Turkish  piasters  per  kilogram. 
(***) The  price of sugar  beet  was 20.70 Turkish  piasters  per  kilogram  and  the  calculated  variable  cost Mas 3.70 Turkish  piasters  per  kilogram  which 

Truog soil test  results  after  grouping  the 
soils in three  classes as low, medium  and 
high  with  respect to available  phosphorus. 
The following  equations were obtained: 

Y = 2  271.9 + 237.7 X 9.2 X2 (V) for  the 
low  phosphorus  fertility  class. 

= 3 407.8 $- 123.1 X 5.0 X2 (VI) for 
the  medium  phosphorus  fertility  class. 

Where : 
Y = sugar  beet yield  (kg/decare). 
X = amount  of P 2 0 5  (kg/decare). 0 57 
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A comparison of the economically  optimal  phosphorus fertilizer  levels deter 
mined by two different methods  for sugar beets in t h e  Anatoli 
on the basis of 1971 prices 

Quadratic Equation 

I l- 
Available P,O, Economic Optimum 

in soil application 
(kg decare)  (kgldecare) 

I I- 
< 8.8 . . . 12.0 

10.7 
8.9-1  7.8 

> 17.8 . . 7.1 (*) 

1 

Equation 

Available Economic Optimum 
in soil P,O, application 

(kg/decare)  (kg/decare) 

6.6 l 
1 3 . 2  
22.5 

1 7  

13 
7 

curve. This value Was estimated arbirtarily. 
(*) Economic optimum  rate could not be calculated for this class due to   the unreliable respons 

The economically optimum of 
found to be 12.0, 10.7 and 7.1 fc 

the low,  medium and 
A compa 

of the values found by the tw 
methods is given in Table 8 which  show 

the two sets c 
values. 

SUMMARY 

Wheat and two of the 
in success- 

ful depends, to 
on the application of a balanced and econo- 

in 

play an in 
To the the most 

economical 
tion 
conducted 1961-1965 one with 
wheat in the and the with 

in the Anatolia 
of The 
showing the the avai- 
lable  soil and and 
the wheat and 
and 
tions based on 
in and tables. 
tion in  the the most  econo- 
mical application 
calculated as 11, 10,  7 and 5 kg Pz05 

low,  medium,  good and . 
high 

to in 
of the maximum yield. 

beets in the Anatolia 
13 and 7 kg P,O 

low,  medium and high phos- 

to 98 sufficiency. 
to 

conditions in  the two 
and 

ments in the 
should be to the deviations 

the and with the significant 
changes in  the 

application of these to 
in the 

following points should be taken into 
: 

1. The given 
in this study the 
tionship between the available  soil and 

and the 
and wheat  yields the soil test methods 
employed and the 
tions of the study.  A  change in the me- 
thods conditions will change 
the with 
in the 
though the conditions 
selected to the 
in both the 
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conditions should be  expected  due 
to the in soil,  climate,  season 
and the individual This is evident 

fact that the 
yields between  107.5 and 306.5 kg/ 

wheat and 1 820 and 6  126 kg/ 
the beets  (Tables 4 and 5). 

The economically optimal 
commendations based on the 
maximum the 
of the in  the but adjustments 
should be made in the 

yield  levels  deviating  significantly 
the 

2. calculating the economically opti- 
mal the 

at the time of the 
study A change in the 
of 
beets  causing  a  significant  change in the 

will also  change 
the economic  optimum levels. 
Small  changes in this 
not cause  a  significant  change in the 
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