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RELATION OF YIELD TO COST

Farmers,aﬁe continuaily faced With the problems of how much fert-
ilizer to apply, hoﬁ much grain to feed, how thoroughly to weed and
‘the like., The answers to these and similar questions are difficult to
determine because of differences in farms and in conditions. Physical
response to added inputs are different frqm férm to farm and year to
year. Wééther and tecﬁnplogy are constantly chahginge |

This is further complicated in today!s commeréial agriculture by
the fact that optimm level of intensity of production is seldom that
of the maximum level of productioﬁa ﬁigh levels of production ére
frequently purchased at Qqsts that exceed the value of thevproducts.

Yet another problem is the lack of records on farms which can be
used to deterﬁine the best level of intensity of farming. Farmers
neither do the controlied experimentation nor keep the recoras neces-

sary to determine the best level for theirvoperationso

The Principle of Diminishing Returns

" Basic to the problem of determining the best level of intensity of
operation lies a principle which observation hﬁs led us to develop
but which has not often been demonstrated with ;ﬁpiriCal evidence.

-+ This is the brinciple of diminishing returns.,

" The principle of diminishing returns is a basic natural law af= -
fecting many phases of the management of a farm business. : Briefly |
stated it is: when a variable factor (for example, fertilizer) is

- applied to a fixed factor {(for example, land), the production per

acre will increase but at a diminishing rate.




This principle has two agpects, diminishing physical returns and
diminishing economic returns. Diminishing physical returns usually
develop with the first added applicétion of an input item, are slow
in developing and may not reach a point of diminishing total returns
~until a large number of units of an input item haie been applied. ©On
the other hand, diminishing economic returns usually develop more rap-
idly and result in diminishing total returns at an earlier point than
in the case of physical returns. In other words, the point where it
is not profitable tovcontinue to apply fertilizer, for example, is
reached before the point where no additional response in physicai yield
is obtained.,

The principlé of diminishing economic‘returns indicates that at
some point in the production schedule it is no longer profitable to
continue to meke additiona# application of one or more of the input
items. The question is, "where is this point?" For any given situation,
it is the point where the highest possible total net returns (profits)
for a given enterpriéé aré‘fealized and béyond which declining total
net returns are obtained. This is the point of merginal net returns.

The point of marginal net returns is that point on thé curve of
economic diminishing returns where the application of labor or capital
items results in an income just equal to the total expenses of spplying
the item. Beyond the marginal application, additional applications
cause & decline in total returns.

Application to Field Crops

In sgriculiure, because of good communication and lack of dife

ferentiation of products, prices of commodities are about the same for

all producers within a merket area and differ from market to market




oni;ﬁéf'the‘differences in transportation and handling charges. For
this reason a study of the costs of production to determine the average
cost at different levels of intensity will provide information as to
the level of intensity of operation at which the net returns (profits)
will be the greatest.

With relatively constant prices for the years 195L4-58 the New York
Farm Cost Account records kept during those years provide information
showing the average cost per farm of farm products at different yield

levels (table 1).

Table 1, 1954~58 PRICES

Index '
UeSe New York Cost Account farm prices

- prices = New Corn Corn for

articles York Hay silage grain Oats Wheat

farmers farm (per (per (per (per (per
Year buy prices ton) ton) bushel) bushel) bushel)
195 281 226 $20 % $1.52 ¢ .88 $2,16
1955 281 225 20 % 136 0.75 2407
1956 286 230 23 ¥ ‘ 1029 0589 2;\0&
1957 296 2l 25w 1,26 0,83 2406
1958 . 293 . 2L8 21 * 1,26 0476 1.83
Avérage 287 23L, 422 ¥ $1,3L 0 $0,.82 $2403

% Not available

lThe graphs which follow show the yield per acre for hay, corn
silage, corn for grain, oats and wheat on which the production costs
are least. The curves show the average cost at different levels of
yield. If all farms had the same conditions and yield were the only
factor causing the costs to vary, all dots would lie on one line, the

curve drawn. Even though this is not the case, yields are nearly
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enough related to costs that when individual observations are plotted
they present a curvilinear pattern which can be represented by a line.
- This line follows the theoretical pattern of decreasing marginal gain
discussed previously.

Curves are made for growing, harvesting and total cost. The
latter are generally a little 'higher than the sum of growing and har-
vesting costs because they include also some storing .;aﬁd selllng césts.
In a few instances allowances for by-products resﬁlts in a net cost
slightly less than the sum of t.he grow:r.ng and harvestlng costs. AJJ.

- curves were plotted }dxﬂ'éeg hand. "

The approxmate level of the 1owest average cost for 1954-58 for

the crops studied is as follows:

Hay:
Growing cost per ton $ 6,10
Harvesting cost per ton a 9450
Total net cost per ton 19.00

This correspdﬁds to a yleld of about 2.8 tons per acre.

Corn S‘ilag‘e t -

Growing cost per ton $ ll.30 -
Harvesting cost per ton 2450
Total net cost per ton 8'00 P

This corresponds +to a yleld of sbout 13 tons per acre.

Corn for Grain:

Growing cost per bushel - $ 0.70
Harvesting cost per bushel 0420
Total net cost per bushel 0.96

This corresponds to a yield of about 90 bushels per acr



Growing cost per bushel ‘ $ 0456
Harvesting cost per bushel 019
Total net cost per bushel 0.7h

This corresponds to a yield of about 70 bushels per acre.

 Wheat:
Growing cost per bushel $ 0.86
Harvesting cost per bushel 036
Total net cost per bushel 1.20

This corresponds to a yield of about 50 bushels per acre,



RETATION OF YIELD AND COST PER TON FCR HAY

158 Records, New York, 195458
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Hay

Costs of growing are somewhat lower per ton than those of harw
vesting hay., Both, however, decreased as yields increased to a level
of about 2.8 tons per acre. At that yield level there is little in-
dication of further increases in efficiency of production as measured
by cost per toﬁ. |

Both growing and harvesting costs approached their lowest level
 at about the same yield per acre. Total net cost, which includes
added costs of storage bubt which is netted for pasfurage and the like,
ws also a minimm at about that yield level,

At each lavel of vield there were wide variations in costs. This
means, of course, that more than the one factor "yisld per acre® had
an effect on costs, |

Thié wide variation indicates a need to study its‘causes and
provide suggestions to producers as to how to adjust those inputs
within‘their control to achieve, as nearly as possible, the lowest cost

production,
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RELATION OF YIELD AND COST PER TON FCR HAY
- 158 Records, New York, 1954-58
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The average costs derived from the curve at different levels of

production are:

Tons Cost per ton

produced ' Net

per acre Growing Harvesting total
12 $16.50 . $18,00 $40,50
Ll 14,00 16.00 32,20
1.6 12,00 14,00 28,20
1.8 10,50 12,50 25,50
2.0 9,00 11,30 23,00
2.2 8,00 10,40 21,50
24l 7,20 9.0 ’ 20,00
2.6 6.70 9,50 19.20
2,8 6,40 9.50 19,00
3.0 6650 9.80 19,70

It should also be recognized that although "on the average" the
most nearly optimum economic level of productioh was 2,8 tons of hay
per acre, individual farmers can have optimum econémic levels of pro;
duction well above that yield. Otherslmay find,thét at high levels ;
of production the added inputs aétuéllj résult in costs that exceed

the value of the product.



RELATICON OF YIRLD AND COST PER TON FOR CORN SITAGE
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Corn Silage

Corn silage costs declined répidly as yiélds increased. This
was especially true of growing éosts. Decreases in harvesting costs
were less marked as yields went'up. Both growing and harvesting as
well as net total costs had their lowest level at about 13 tons per
acre.

Average costs at different levels of production per acre as

derived from the curves are shown below:

-Tons - _ Cost per ton ’
produced o Net
per acre Growing : Harvesting total

5 O $11.20 | Cghao 411,60
é 9.30 3.80 13,20
[ 7.80 3.60 11.90
8: 6,70 ‘ 3.540: 10.80
9 6.00 3.0 10,00

10 | 5.40 ' 2490 ' 9.30

11 ' , 4,90 2.70 ~ 8470

12 4.50 2,60 8,20

13 k.30 2,50 8.00

1k k.30 - 2,50 8,00

11
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RELATION OF YIELD AND COST PER TON FOR CORN SILAGE
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Aithough aVéfagé:boéts'tehded‘tébleﬁeliﬁut and increase after a
yield of 13 tons per acre,éome~individua1 farmers may have optimum
levels above this. On the other hand, others with less respbnsive’f
soils will have optimum yield levels well below 13 tonsvper acre,

A further consideration, especially with hay and silage, is that
a farmer who is short of land but who has a very profitable dairy may
wish to exceed the yield which will give him the 19west cost of roughe
age production to enable him to have more feed and thus keep more cows.
In other words, he may be willing to lose on hié férage in order to
gain on his dairy herd. With this in minq,’he must determine the
level of operation which willlenable him to maximize his overall farm

profits and not just the profits from his forage production.
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Corn for Grain

The pattern of deciining costs of growing and harvesting as
yields increase is evident for corn for grain. The level of least
cbst is more difficult to determine bﬁt seems to be at about 50
bushels per acre. This is true for growing, harvesting and total
costs.

Harvesting costs declined less in absolute terms but more in
relative terms than did growing costs. Growing costs declined from
$1,30 with a 4O bushel yield to 70 cents with a 90 bushel yield.

This was an absolute decline of 60 cents but a relative decline of 46 per
cent, Harvesting costs declined from L1 cents with a 40 bushel'yield

to 20 cents with a 90 bushel yield, an absolute decline of only 21

cents while the relative decline was 51 per cent.

| The following indicates the average cost at=§arious yield levels

as derived from the curves:

Bushels Cost per bushel

produced T . - Net
per acre _ Growing Harvesting total
30 . $1.66 $0450 $2.32
40 1,30 | 0.1 | 1,90
50 . 106 0,36 | 1056
60 0.91 0,31 1.33
0 0480 0426 1,16
80 0,73 0,23 1.0k
90 0,70 0,20 0.9

18



RETATION OF YIELD AND COST PER BUSHEL FOR CORN FOR GRAIN
ok Records, New York, 195U4=58
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Since COfn for gfaiﬁ production isvnotvgenefally essential to
dairy farming, the economic analysis is not so complicated as in the
case of hay and silage. Grain corn can readily be purchased and
shipped. The farmers therefore can find little justification for
producing it at a loss,

4s indicated by these data most New York farmers who grow corn'
can aiford to aim for yields of upwards of 100 bushels per acre,
They should realize, however, that the economically optimum level of
yield will vary from farm to farm.

Since corn for grain on many farms is considered a cash crop, a
break-even poiﬁt should be borne in mind, This is the yield level
at which the price just equals costs. Above this lével the crop is,
on the average, profitablea Below this level farmers are likely to
lose. With the averagé price of $1.34 for graiﬁ corn for the Cost
Account farms during 195458 period, épproximately 65 bushels per

acre were required for farmers to break even,

17



| RETATTON OF YIETD AND COST PER BUSHEL FOR OATS
110 Records, New York, 195k=-58 ‘
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Qats
As with the previous crops, oats showed a striking trend of lower
per bushe}l growing and harvesting costs as yields increased. The
effect, both in absolute and relative terms, was greater on the growing
costs, |
The lowest average cost; as derived from‘the curves, was with a

yield of about 70 bushels per acre, This was true for growing, har-

vesting and total costs. The following are the average costs at dif-

ferent yield 1eve’1$:

Bushels : Cost per bushel

produced . Net
per acre Growing » Harvesting total
20 $2,10 $0.452  $3.00
30 ) 19613 i O.ho 2,00
ko o L.10 0,30 Lo
50 . 0,82 0,22 1.06
60 0466 0420 0.8k
70 0056 0,19 Ou7h
80 056 0419 0474

19



RELATION OF YIELD AND COST PER BUSHEL FOR OATS
110 Records, New York, 1954-58
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Oats are grown by most farmers primarily as a crop that fits in
the rotation as they reseed hay meadows. As such, losses may be
Justified if more than balanced by the pfofits from the dairy enter-
prise. |

With an average pricé of 82 cents per bushel over the 195458
period, the break-even point for the oat enterprise was sbout 63

bushels per acre.



RELATION OF YIELD AND COST PER BUSHEL FOR WHEAT
- 109 Records, New York, 1954~58
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Hheat
. Wheat is primarily 2 cash cropv on most New York State farms and
the principle of diminishing returns is of particular importance.
With this crop the costs, growing, harvesting and total, declined
sharply as ﬁeld incféased to a level of about LO bushels per acre.
From that yield on, the reduction was léss. The lowest level of cost
was sbout 50 bushels per acre yield: | |

The average costs at different yields are:

Bushels Cost per bushel _
produced _ » Net
per acre ___Growing Harvesting total
20 R $1.0 $2.8l
25 1.86 0,85 2,16
30 140 0.66 1,86
35 1.16 052 1,60
o 1.0 odo 1.
LS 0.88 0036 1.28
50 0.86 0,36 1,20
55 0,86 0,36 1,20
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RELATION or YIELD AND CQOST PER BUSHEL, FOR WHEAT
109 Records, New York, 1954~58
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With an average Cost Account farm price of $2.03 per bﬁshel for‘
the years l9§h~58 the break-even point for the avefage wheat enter-
prise was at a relatively low ylield of about 27 bushels per acre.
This, of course, has meant that most farmers received substantial
profits from this enterprise. “ ‘

As with the other crops, yield ﬁaé not the only thing that caused
costs per unit to decline, and the optimum economic level of production,
although about 50 bushels per acre on the average, differs from farm

to farm and year to year as solls, climate, management, etc,, differ,
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