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Production Function Analysis

The OLS regression results are presented in Table 3. The coefficients
on all variables and the overall model’'s explanatory power are significant.
From the regression results, the VMPs for nitrogen (N) and compost (C) are
calculated, and the profit-maximizing conditions of equation (3) are found.

The VMPs are calculated as:

UMP, = P,*(3Y/dN) (5)
and

UMP, = P,*(8Y/3C) (6)
where, P, is the price of grain sorghum, $2.46 per bushel ($1.50/bu. plus

$.96/bu. deficiency payment). The price of commercial N (P,), $0.284, and the
price of compost-C (P.), $9.31, include custom application changes. Levels of
N = 97.11 pounds per acre and C = 2.30 tons per acre (27.7 lbs. of available N
per acre) were found to satisfy equations (2) and (3) (Table 4). The price of
compost ($9.31 per ton) is based on the mean application charge for compost.
Two additional compost prices are included, because the application charge is
per acre and, therefore, the input cost varies by tonnage applied. For
purchasing and custom applying compost, $8.56 per ton is the lowest possible
cost; $12.25 is the highest. °

The costs of $12.25 per ton for compost and $.309/1b for N are
equivalent to the actual costs including all application and opportunity cost
charges under Treatment 6 in the budget analysis. Given these costs, the
resulting profit-maximizing combination of inputs is 106.54 lbs. of commercial
N and .04 tons of compost. The closest combination of inputs used in the

actual field trial was 110 1lbs of commercial N and 0.0 tons of compost. This






DISCUSSION AND CONCLUSIONS

The field study data used in this study showed changes in yield due to
the N provided by commercial N and compost. Results of the budgeting and
production function analyses of those data are in general agreement that use
of compost is not economically feasible. However, the field study design does
not isolate other inputs from compost. Nutrients such as phosphorus,
potassium, and micro-nutrients, as well as organic matter, affect the
valuation of compost and economic results. This is a weakness ‘of experimental
design that should be addressed in future studies of alternative, sustainable,
nutrient sources.

Traditional experimental designs of field studies of nutrients limit
economic analysis in many ways. To analyze compost more formally as a N
source, other nutrients should be held constant. If not, it is difficult to
determine which nutrient affects yield and net returns. Also, equal amounts
of available N from compoét and commercial fertilizers are needed for
effective comparisons. This would allow researchers to determine if any
additional effects from compost are attributable to nutrients other than N.
Ideally, the experimental design should control for all nutrient sources.
Economic analysis could then determine the value of each compost component in
addition to N. Compost should be studied as a multiple input rather than a N
source alone. In the field study used in this analysis, no yield observations
for comparable levels of available compost N were collected. In fact, only
the compost application of 7.2 tons per acre (86.69 pounds of available N per
acre) exceeds the 55 pounds per acre level of commercial N.

Further field investigations of compost, based on the more detailed
experimental design suggested in this study, are needed to conduct a more

complete economic evaluation of compost use in commercial agriculture.
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Table 2. Sensitivity of Net Returns over Variable Costs ($/Acre) to a
Doubling of the Price of Commercial Nitrogen Using Budget Analysis.

Price of Commercial N

Rank $0.23/1b .~ 80.46/1b
N(lbs) Compost (tons) Net Return N(lbs) Compost (tons) Net Return
1 55 0.9 $72.60 55 0.9 $59319
2 110 1.8 $70.89 55 198 $57.30
3 55 1Lt $70.71 55 0.0 $56.62
4 55 0.0 $70.03 0 0.0 $51.17
5 110 0.9 $68.95 55 346 $48.92
6 110 0.0 $63.25 0 1.8 $48.71
7 55 3.6 S612883 0 0.9 $48.51
8 165 0.0 $58.20 110 1.8 $44 .07
9 165 0), &) $54.84 0 86 S42077
10 110 8R6 S5e! 110 0519 S42.13
1k 0 0.0 SSalacy 0 W SI378:2.2
12 165 |58 $48.77 110 0.0 $36.43
13 0 1.8 S48l 55 Ta-i2: $31.87
14 0 0.9 $48.51 110 3.6 $24 .89
15 55 742 $45.26 165 0.0 $17.97
16 0 3.6 $42.77 165 0.9 $14.62
17 165 3916 $41.08 110 72 $ 9.24
18 0 72 S31/%22 165 158 $ 8.54
19 110 7o $36.06 165 3.6 $ 0.86
20 165 72 $13.24 165 752 ($26.99)
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Table 4. Profit-Maximizing Levels of Commercial Nitrogen and Composted
Manure at Different Compost and Nitrogen Prices Using Production

Function Analysis.

Commercial N Composted Manure
Pa 122 (1lbs/ac) (tons/ac)

$0.284 SE8DT. 93.99 21:90
$0.284 SHga Cl7) sakil 20830
$0.284 S1252'5 109.52 0

$0.309 Sili28:215 106.54 .04
SOR17:882 SE9331 109.75 . 8585
SOm1788 SH202/5 1122515 0

8 An estimate of the profit-maximizing level using commercial N from an
anhydrous ammonia source at $0.178 per pound including application charges
is included for comparison, although anhydrous ammonia was not used in the
field study.
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