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An Analysis of Appie Orchard Replanting Costs
and
Potential profitability

Ww. D. Gerling*

INTRODUCTION

In recent years many apple growers in Eastern New York have planted
new orchards. Some have been planted on sites where orchards were recently
removed, others have been planted on sites which have not been orchards for
some time. While this planting and replanting has been extensive, there
remain a large number of orchards with trees 30 years of age or older.
Among the major concerns facing growers are when to replant these orchards,
what are the replanting costs, and does the potential profitability of these
plantings justify the cost? - This publication provides answers to these
guestions. The tables within this publication were designed to encourage
individual growers to make those changes needed to more closely represent
their individual situations. '

'METHODOLOGY AND DATA SOURCES

A1l the costs were calculated on a per acre basis. The budgets were
constructed using practices representative of Eastern New York. Costs and
receipts were based on representative prices in Eastern New York in 1980.
Data kept by five growers on plantings started in 1974 and 1975 provided
valuable information on grower practices and costs. Additional jinformation
was collected as part of the yearly Survey of Growing and Harvesting Costs
in Eastern New York done by the author, and as a part of an orchard yield

and packout study for which data has been collected for several years.

The Tand to be planted is specified to be presently orchard and the
existing trees must be removed. An allowance was made for the cost of minor
site improvement (Table 1). However, no drainage costs, such as tile drains
or diversion ditches, were included. Growers will need to add the cost
associated with major site reshaping, large drainage programs and irrigation
to the costs included in this publication when such costs are expected.

* Regional Extension Specialist, Hudson Valley Laboratory, Box 727,
Highland, NY 12528.



Table 1. Site Preparation Cost for One Acre of Apples,

Labor Equipment Labor2 Equlpme'n'r3 Material Other

Activity hours hours cost cost cost cost Total

Bulldoze otd frees1 5.0 $300.00 $300.00
Lime (3 Ton) " 90.00 90,00
Plow 1.5 1.5 $ 9.00 17.40 26,40
Disc 3.5 3.5 21.00 43,23 64,23
Pick sToge + roots 6.0 2.0 36.00 23,20 39.20
R.E, tax 4 $ 20.00 20,00
Management 85.00 85,00
Total 1.0 12.0 $66.QO $383.83 $90.00 $105.00 $644,83

M7A, MM106, or MMIII rootstocks. The varieties planted with this system
include Empire, Red Delicious, Mcintosh, Tydeman, Jonamac, Rome Beauty and
several others. ~Planting is done with a tree planter. If a tractor and PTO
auger are used the hours of Tabor and equipment cost would be considerably

greater. Ip addition, a greater amount of labor would be needed for orchard
layout.

feet. 4 herbicide strip is used to control weeds within the row throughout
the 1ife of the planting. More detailed information on practices included
in the publicatien may be found in Forshey (1980) and Forshey (1976),

Table 1 detaiis the Cost associated with clearing the old trees and
working the site. The costs within the table are representative of 1980

input prices in Eastern New York and are calculated on a per acre basis.

Site preparatign costs are $644,82, :

Tables 2 tﬁrough % illustrate the annual costs associated with the
orchard establishment period. These tab]es include the cost of planting the

beginning to yield a significant amount of apples and jis normally treated



Table 2. Year One Planting and Growing Cost for One Acre qf Apples.

Activity Labor  Equipment Labor2 F_qulpmen'l'3 Material Other
hours hours cost cost cost cost Total

Layou 3.0 1.0 $ 18,00 $ 6.25 . $ 24.25 o
plant” 12,5 2.5 . 75.00 42,13 $620.00 737.13 '3
Watser trees 2.0 1.0 12,00  5.75 © 17,75 :
Disc 1.0 1.0 6,00 12,35 18,35
Harrow 6 3.0 3.0 18,00 21.30 39,30

Prune + tralin 3.0 18.00 18,00
Pick stone 7 6,0 2.0 36,00 23,20 59,20

Mouse guards 8 13.0 1.5 78,00 9.38 116.25 203.63

Insect + disease

Contro! 1.3 1.3 7.80 25.42 29.90 63412

Hand weed 245 15.00 - 15,00
Grass seed9 3 o3 1.80 2,13 40,20 44,13
Cultipack o3 o3 1.80 2.07 3,87

Mouse bal | ' 3 o3 1,80 2.13 4.00 7.93

Ferf!lizg o3 o5 3,00 3,55 15.89 22.44

R.E, fax s ' $ 20,00 20,00

Managemant 85,00 85.00

Total 48.7 14.7 $292,20 $155.66 $826.24 $105,00 $1379.10

Table 3. Year Two Growing Cos?t for One Acre of Apples.

2 3
Labor Equipment  Labor Equipment” Material- Other

Activity hours hours cost cost cost cost Tofal
Prune’ 4.0 $ 24.00 $ 27.90 '$ 51,90
Tree replacement, 1.0 1.0 6,00 $ 5.65 20.00 31.65
Herbicide spray 8 .8 4.80 6.96 19.71 . 31.47
{nsect + _disease . .

control 1.8 1.8 10.80 35.19 43,68 89,67
Mow (3X) 13 2.4 2.4 14.40 21.84 36.24
Hand thin + frain 4.0 24,00 24,00
Hand weed + gng 2.5 15.00 15.00
Mouse control ] o3 1.80 2.15 4,00 7.93
FerTiiizgr 5 =5 3.00 3.55 23,83 30.38
R.E. tax i $ 20.00 20.00
Management 85.00 85.00

Total 17.3 6.8 $103.80 $75.32 $139.12  $105.00 $403.24




Year Three Gréwing Cost for One Acre of Apples.

Table 4,
2 3
Labor  Equlpment Labor™ Equlpment” Material Other

Activity hours hours cost cost cost cost Total

s |
Prune 5.0 $ 30,00 $ 13,95 $ 43.95
Tree replacemen . o3 3.00 §$ 2.83 8.00 13,83
Herbicide spray «8 «8 4,80 6,96 19.71 31.47
Insect + disease

control 1.8 1.8 10.80 35.19 43.68 89,67
Mow (3X) 2.4 2.4 14.40  21.84 36.24
Hand thin + ?qslnis 5.0 30,00 30.00
Mouse controf o3 1.80 2.13 4.00 7.93
Hand weed + Grub 2,5 15.00 15,00
Fertilizer .5 .5 3.00 3.55 31.78 38.33
Lime (2 IOHS) " 60,00 60,00
R.E. tax $ 20.00 20,00
Management _ 85.00 83.00
Total 18.8 6.3 $112.80 $72.50 $181.12  $105.00 $471,.42
Table 5. Year Four Growing Cost for One Acre of Apples,

. : 2 3
Labor  Equipment Labor Equipment™ Material  Other

Activity hours hours cost cost cost cost Total
Prune6 12 8.0 3.0 $ 48.00 % 18,75 $ 66.75
Herbicide spray .8 «8 4.80 5,96 $ N 31.47
Insect + dlsease

control 2.7 2.7 16.20 52,79 154,62 223.61
Mow (4X) 13 3.2 3.2 19,20 29.12 48,32
Hand thin + train 3.0 1.0 18.00 6.25 24.75
Mouse controt o3 3 1.80 2.13 4,00 7.93
Hand weed + grub 2.5 15,00 15.00
Fertillzer »5 o5 3.00 3.55 39.77 46,32
R.E. 'I'ax4 $ 20.00 Z0.00
Management 85.00 85.00
Total 21.0 $126.00 $119,55 $218.10

$105.00 $56B.65
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Table 6.. Year Five Growing Cost for One Acre of Apples,

Labor  Equipment t.abor2 Equi pman‘rs Materi al Other -
Actlivity " hours hours cost - cost cost cost Total
Prune6 9.0 3,0 $ 54.00 § 18.75 $ 72.75
Brush removal 3.0 1.0 18.00 12,44 30.44
insect +_disease
control 12 2.7 2.7 16,20 52.79 $154.62 223.61
Herblcide spray ;) ] 4.80 6.96 19.71 31.47
Mow (4X) 3.2 3.2 19.20 29,12 48,32
Mouse control 3 3 1.80 2.13 4,00 7.93
Hand weed,lThln, etc, 4.0 1.0 24,00 6.25 20.25 -
Fertillzer ] ) 3.00 3,55 47.66 54,21
Bee rental 8,33 8.33
R.E. tax $ 20.00 20.00
Management 85.00 85.00
Total 23.5 12.5 $131.99 $234.32 $105.00 $612,31

$141.00

Table 7. Year 5ix and beyond Growing Cost for One Acre of Apples.

Labor  Equipment Labor2 EquEpmen'r3 Material Other

Activity hours hours cost cost cost cost Total
Prune6 12.0 3.0 $ 72.00 $ 18.75 $ 90.75
Brush removal 3,0 1.0 18.00 12.44 30.44
Herbicide spray B - 8 4,80 6.96 $ 19.7M 31.47
tnsect + _disease

control 2.7 2.7 16,20 52.79 171,38 240,37
Mow (4X} 3.2 3.2 19.20 29,12 48,32
Mouse control o3 3 1.80 2.13 4.00 7.93
Fertilizer o3 o5 3.00 3,55 20.35 26.90
Bee rental 8.33 8.33
Lime (.67 ton) 20,10 20,10
Misc. hand work 3.0 1.0 18.00 6.25 24,25
ReEe tax $ 20,00 20.00
Managemen’ 85.00 85.00
Total 25.5 12.5 $153.00 $131.99 $243,87 $105.00 $633.86
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ESTABLISHMENT COST

- Table 8 illustrates the costs associated the establishment period.
These costs, taken from Tables 1-6, total $4079.55. However, this does not
truly represent the cost of planting an acre. These costs fail to recognize
the cost of having capital tied up for an extended period. If a grower
relies on borrowed capital to do the replanting, this cost is easily recog-
nized and accounted for. However, even if a grower is using his own capital
this cost exists. If the grower did not have his capital invested in the
new planting, it would be available for use elsewhere in the business or for
outside investments. This loss or delay of earning potential must be recog-
nized as a cost of the new planting. This cost is often referred to as the
opportunity cost. The interest rate used for the opportunity cost should
reflect the alternative uses of money adjusted for inflation and risk. In
this publication, a real rate of interest is used. To calculate this rate,
the following computation is made: :

1 + interest rate
1 + inflation rate

real rate of interest = - 1.

For a 14 percent nominal rate of interest and a 9 percent rate of
inflation:

, _1.14
real rate of interest = 1.06 - 1

real rate = .046 ¥ .05.

Thus the real rate of interest is 5 percent. To that is added a risk
premium, which may vary by grower, but is assumed to be 5 percent in this
publication. Therefore, the interest rate used for discounting is the
real rate of interest plus a risk premium, or 10 percent.

Table 8. Establishment Cost

Year Cost -
Site preparation $. 644,83
Year 1 1379.10
Year 2 403.24
Year 3 471.42
Year 4 568,65

Year 5 612.31
' ' Total $4079.55




Using this 10% rate to calculate the opportunity cost, the total cost
through year five is $6174.16 (Table 9).

Table 9. Development Cost Including Interest.

Year Growing Cost Interest17 Annual  Accumulated

Total Total
Site preparation $ 644.83 $ 100.00 $ 744,83 § 744.83
Year 1 1379.10 174.48 1553.58 2298.41
Year 2 403.24 329.84 733.08 3031.49
Year 3 471.42 : 403,15 874.57 3906.06
Year 4 568. 65 490.61 1059. 26 4965, 32
Year 5 | 612.31 596.53 1208.84 6174.16
Total $4079.55 $2094.61 $6174.16

POTENTIAL PROFITABILITY

The potential profitability of a new planting depends on many factors,
ranging from the care that it receives, which is primarily a management
factor, to the weather conditions that prevail throughout its 1ife and the
market conditions that exist for the industry. A relatively minor change
in any of these can have a great impact on profitability.

Two methods of evaluating the potential profit of the new planting
are illustrated in this publication. The first is the method most growers
presently use. It considers the years until the orchard covers yearly
costs, the years until the investment is recovered and the total projected
profit that might be expected over the planning period. The second method
is one that considers the value of money over time, called a discounted
cash flow analysis. -

Traditional Grower Method of Evaluating Profitability

Table 10 illustrates the method of evaluating the potential profit-
ability of a new planting that most growers have traditionally used. It
considers the potential cash receipts, growing and harvesting expenses, and
an interest charge on the money invested to arrive at an annual profit and
accumulated profit. In this budget a price of $4.50 per bushel and a mature
yield of 1,000 bushels are used to calculate the cash receipts. The price
represents the value of the fruit on a tree run basis out of the orchard at
harvest time. Annual growing costs are taken from the budgets included in
Tables 1-7. Harvesting cost is included at the rate of $1.25 per bushel
harvested. This charge includes the cost of bins, equipment, housing for
the pickers, supervisory labor, fruit hauling within the orchard as well as
the cost of the pickers' labor. The interest charge is calculated at the
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rate of 10% on the accumulated investment at the beginning of each year plus
$100 interest on the value of the tand ($1000 per acre at 10%). The third
year interest caiculation is made as follows: [Accumulated jnvestment at
the end of Year 2 X 10%] + the interest on land value = interest change in
year three. Thus [$3031.49 x .107 + $100 = $403.15.

Using the specifications of the budget i1lustrated in Table 10, a
grower would have a peak total investment of $7260.71 per acre invested in
the orchard. This would occur in year 7. Starting in the eighth year the
cash receipts exceed the total expenses so as to produce a net profit for
the year. In year 11 the cost of developing the orchard is recovered and
the orchard begins to show an accumulated profit. Over the twenty year life
gf the orchard included in the budget, it returns an accumulated profit of

22,895.98.

The yield potential of the orchard and the price received per bushel
are two factors which have a major impact on profitability. To evaluate the
jmpact of yield on the potential profitability of the new orchard, budgets
were prepared using a yield of 800 bushels per acre and 600 bushels per
acre. These budgets are included in Appendix Table 1 and Appendix Table 2,
respectively. Figure 1 i1lustrates the impact of yield on the potential
profitability of the orchard over the twenty years. The price received for
apples and the annual growing expenses are constant for all three yield
levels. The harvest expense varies with the amount of fruit harvested and
the -interest varies with the accumulated investment.

It is interesting to note that through the first seven years there
is not much difference between the performance of the orchard at the
various yield levels. However from the eighth year the difference becomes
important. At 800 bushels per acre the orchard does not break even until
the thirteenth year and the total accumulated profit is reduced to
$12,359.51. At the 600 bushels per acre yield the orchard does not break
even at the end of the planning period. While an average mature yield of
more than 600 bushels may not seem like a difficult goal, one does not have
to look far to find orchard blocks producing 600 bushels of apples or Tess
per acre.

To evaluate the impact of price on the profitability of the planting,
budgets were prepared using a price of $4.00 and $3.50 per bushel in
addition to the $4.50 already discussed. These budgets are included in
Appendix Tables 3-6. Appendix Tables 3 and 4 are based on a mature yield
of 1,000 bushels per acre while Appendix Tables 5 and 6 are based on a
mature yield of 800 bushels per acre.

The impact of the three price levels on profitability at the 1000
bushel per acre average mature yield is illustrated in Figure 2. As was
already discussed at $4.50 per bushel, the planting breaks even in year
eleven and has an accumulated profit of $22,895.98 at the end of year 20.
At a $4.00 per bushel price the planting does not break even until year 13
and has an accumulated profit of $15,000.03. At a price of $3.50 per bushel
the planting does not break even until year 16. The accumulated profit is
reduced to $6,815.17. while this graph illustrates the importance of the
market conditions on the profits of a new planting, it also illustrates



Accumulated Profit (Dallars)
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FIGURE I. APPLES: ACCUMULATED PROFIT AT THREE DIFFERENT
YIELD LEVELS AT $4.50 PER BUSHEL
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FIGURE 2. APPLES: ACCUMULATED PROFIT AT THREE PRICE
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the importance of producing high quality apples. The growers with higher
quality fruit are rewarded with a higher average price per bushel of fruit
sold under most market conditions.

It is interesting to note that at the $3.50 per bushel price and 800

bushels per acre mature yield the orchard does not break even. The
accumulated profit is a negative $2601.50 (Appendix Table 6).

Discounted Cash Flow Analysis

When evaluating the potential profit of an investment, it ig important
to remember that money received in the future is not worth as much as money
received today (Aplin, Casler, and Francis). If you were offered the choice
of receiving a $1000 today or receiving the same $1000 one Year from now,
You would normally choose to have it today. This is because the money has
some earning potential itself or potential for making purchases that will
add to your enjoyment. If we assume you were to invest the $1000 you
received today at 109 interest, it would be worth $1100 one year from today.
In other words, assuming a 10% interest rate it should make no difference
to you whether you receive $1000 today or $1100 one year from today.

future earnings. The simplest way to do this is to use a present value
table (Tab]e-ll). We multiply the expected income for a given year by the
appropriate discount factor. To calculate the present value of $1000 L
received five years from now assuming a 10% discount factor, the calculation
would be made as follows $100 x 6209 = $620.90, At an interest rate of 10%
1t should make no difference to you if you received $620.90 today or $1000
five years from now.

The discounted cash flow analysis of the profit potential of the
planting with a mature yield of 1000 bushels per acre and a price of $4.50
per bushel is shown in Table 12, Using this method of analysis we no longer
have to consider interest on the dollars invested., Using the discount
factor and the cash flow approach accomplishes this consideration. Using

to positive). It breaks even in year twelve and produces income having a
net present value of $5091.32 over the twenty years.

As with the traditional grower method of analyzing the investment, we
need to consider the impact of yield and price on the profitability of the
orchard planting. The Impact of yield is evaluated in Appendix Tables 7
and 8. These tables gas well as Table 12 are summarized in Figure 3.
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Table 11. Present Value of $1 Received at the End of ...lj

Year 6% - 8% 10% 12% 14% 16%

0 1.0000 1.0000 1.0000 1.0000 1.000C 1.0000
1 .9434 . 9259 .9091 .8929 .8772 .8621
2 .8900 ~ .8573 .8262 7972 . 7695 7432
3 .8396 . .7938 .7513 .7118 .6750 . 6407
4 .7921 . 7350 .6830 .6355 .5921 .5523
5 .7478 - . 6806 .6209 .5674 . 5194 .4761
6 .7050 .6302 .5645 .5066 <4556 .4104
7 . 6651, .5835 .5132 .4523 .3996  .3538
8 6274 .5403 . 4665 L4039 .3506 . 3050
9 - L5919 . 5002 .4241 . 3606 . 3075 . 2630
i0 . 5584 . 4632 . 3855 . 3220 . 2697 .2267
11 . 5268 . 4289 3505 . 2875 .2366 .1954
12 4970 .3971 . 3186 . 2567 .2076 .1685
13 .4688 . 3677 . 2897 .2292 .1821 .1452
14 L4423 - 3405 . 2633 - . 2046 . 1597 .1252
15 L4173 3152 .2394 .1827 1401 .1079
16 .3936 .2919 .2176 .1631 .1229 . 0930
17 .3714 .2703 .1978 . 1456 .1078 . 0802
18 . 3503 . 2502 .1799 - .1300 . 0946 . 0691
19 .3305 .2317 .1635 .1161 .0829 .0596
20 »3118 .2145 .1486 .1037 0728 .0514
21 .2942 .1987 .1351 .0926 © .0638 .0443
22 27175 1839 - .1228 .0826 . 0560 .0382
23 .2618 .1703 .1117 .0738 . 0491 .0329
24 . 2470 .1577 .1015 . 0659 - L0431 .0284
25 . 2330 .1460 .0923 .0588 .0378 .0245

£y The rate used should reflect risk, inf1ati6n, and capital cost as
discussed earlier in this pubiication.
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FIGURE 3. APPLES: ACCUMULATED PRESENT VALUE
AT THREE YIELD LEVELS AT $4.50 PER

BUSHEL
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breaks even during Year 14 and produces inceme having a present value of
$2815.36. When the yield is projected at only 600 bushels per acre at
maturity, the orchard never breaks even. On a discounted or present value
basis the orchard produces an accumulated Toss of $407.34 at the end of the
twenty years. Both methods of anlayzing the investment jllustrate the need
to produce more than 600 bushels per acre when the orchard reaches maturity
when we receive an average price of $4.50 per bushel.

The impact of price is considered in Appendix Tables 9 through 12.
Appendix Tables 9 and 10 evaluate the impact of price on profits when the
orchard is projected to have an average mature yield of 1000 bushels per
acre. These tables are summarized in Figure 4. As discussed above at
$4.50 per bushel the orchard breaks even in the twelfth year, and produces
a profit with a net present value of $5091.32. At an average per bushel
price of $4.00 the orchard breaks even in year thirteen and produces a
profit with a net present value of $3199.79. When an average price of
$3.50 per bushel is used the orchard does not breakeven until year 16 and
produces a profit with a net present value of $1309.48.

Again it is interesting to note that at a $3.50 price per bushel the
orchard is not able to return the accumulated investment (breakeven) if it
has average mature yield of 800 bushels per acre (Appendix Table 12).

WHEN TO REPLANT OLD ORCHARD BLOCKS?

The decision of when to replant an old orchard bleck has always been
difficult. Many growers feel that as Tong as the old block is profitable,
it should remain. This reasoning, however, completely ignores the income
producing capacity of the new planting. What growers really need to examine
1s whether the potential profit of the new planting exceed the income
produced by the old block. To do this, we need to convert the accumulated
income potential of the new planting to a value that can be compared to the
yearly income of an existing block of apples. We need to multiply the net
present value of the block by the amortization factor. Table 13 contains
an amortization table.

To make this calculation for the new planting that will average 1000
bushels per acre at maturity (Table 12) we would multiply the accumulated
net present value of profit by the amortization factor for 20 years at 10%
(from Table 13). This would be done as follows: '

$5091.32 x .1175 = $598,23

_ This calcu]ation1 which converts net present value to an annual
equivalent cash flow,! indicates that if you anticipated that your new
plantings would average 1,000 bushels per acre per year at maturity and

Ithe annual equivalent cash flow is the annual amount for 20 years
which has a present value equal to the net present value of the new
planting.
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FIGURE 4. APPLES: ACCUMULATED PRESENT VALUE AT THREE
PRICE LEVELS AT i0O00 BUSHEL PER ACRE YIELD
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Table 13. Amortization Table.

- Year .. 6% 8% . 10% 12% 14% 16%
1 1.0600 1.0800 1.1000 1.1200 1.1400 1.1600
2 . 5454 .5608 .5762 .5917 .6073 +6230
3 .3741 . 3880 .4021 .4163 - 4307 . 4453
4 . 2886 .3019 .3155 . 3292 .3432 .3574
5 2374 »2505 .2638 2774 .2913 . 3054
6 . 2034 .2163 . +2296 . 2432 . 2572 .2714
7 +1791 .1921 - .2054 .2191 .2332 2476
8 - .1610 - ..1740 .1874 .2013 .2156 .2302
9 . 1470 .1601 .1736 . 1877 .2022 .2171

10 1359 . 1490 .1627 .1770 .1917 . 2069
11 .1268 . 1401 .1540 .1684 .1834 .1989
12 .1193 - .1327 . 1468 .1614 1767 .1924
13 .1130 .1265 .1408 . 1557 .1712 - . 1872
14 .1076 .1213 .1357 .1509 . 1666 .1829
15 . 1030 .1168 . »1315 .1468 .1628 . 1794
16 ' .0990 .1130 .1278 . 1434 . 1596 1764
17 .0954 .1096 .1247 .1405 . 1569 .1740
18 . 0924 .1067 . .1219 .1379 . 1546 <1719
19 .0869 .1041 .1195 .1358 . 1527 1701
20 .0872 .1019 1175 .1339 .1510 . 1687
21 .0850 .0998 .1156 .1322 .1495 " L1674
22 .0830 .0980 ©.1140 .1308 -1483 -1664
23 .0813 .0964 .1126 .1296 .1472 . . 1654
24 .0797 .0950 <1113 .1285 .1463 . 1647

25 .0782 .0937 .1102 “.1275 .1455 . 1640
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return an average price of $4.50 per bushel, you shouLd replant existing
blocks when their profit is $598.23 or less per year.

This method of evaluating when an old block should be removed assumes
that the yield of the existing block is constant or decreasing. If the
yield of the existing block is still increasing, this method is not
appropriate.

While the decision to replant existing orchard blocks must be made on
a block-by-block basis and includes many factors, a grower should begin
considering replanting an old block at the point where the potential profit
of the new planting exceeds the income produced by the present block. The
above method enables the grower to make that calculation assuming his
records are sufficient to provide the information needed.

A summary of all the varying yield and price assumptions which were
analyzed are shown in Table 14. The net present value, the discounted
payback period, and the annual equivalent cash flow are shown. Growers may
choose the relevant yield and price assumption for their own situation, and
make the calculation shown above in order to evaluate the replacement
decision.

Table 14. Summary of Net Present Value, Discounted Payback, and Annual
Equivalent Cash Flows Under Varying Yield and Price Assumptions.

‘ Annual
: Discounted’ Equivalent
Yield at Maturity ' Net Present Value Payback "~ Cash Flow

and Price (%) (yrs.) ($)

i 1,000 bu @ 4.50 5.091 12 598

SR 1,000 bu @ 4.00 3,199 13 375

1,000 bu ® 3.50 1,309 16 153

800 bu @ 4.50 2,815 14 330

S 800 bu @ 4.00 1,250 - 16 146
B 800 bu @ 3.50 (-)287 - -
B 600 bu @ 4.50 (-)407 - -

2Costs must include a land charge, all labor, materials, and the total
cost of equipment.
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SUMMARY

The costs and profitability of apple orchard replanting was evaluated.
The planting system analyzed was on a 14 x 20 foot spacing (155 trees per
acre), a planting density which is repesentative of that used by many
growers in eastern New York with M7A, MM106, or MM1ll rootstocks. Varieties
planted with this system include Empire, Red Delicious, McIntosh, Tydeman,
Jonamac, Rome Beauty, and several others.

The development costs of such a system, including interest, total $6174
per acre. The profitability of the system was evaluated using two different
methods of analysis, three different yield levels, and three different price
levels. '

The first method of analysis (typically used by growers) incorporates
interest charges on development costs, but does not consider the time value
of money. The second method of analysis is the net present value method,
the preferred method in which receipts and expenses were discounted by
10 percent (the real rate of interest plus a risk premium). A criterion for
replacement was reviewed. When the profit from the existing orchard falls
below $598, it was profitable to replace the existing orchard with the new
system that is capable of producing 1,000 bushels mature yield and averaging
$4.50 per bushel. This system has a net present value of $5,091 and a
discounted payback period of 12 years. The evaluation was also conducted
with Tower yields (600 and 800 bushels) and Tower prices ($4.00 and $3.50
per bushel). If a yield of 600 bushels is anticipated, net present value is
negative regardless of which price is received. If yields of 800 bushels
per acre and a price of $3.50 per bushel are anticipated, the system also
has a negative net present value.
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FOOTNOTES
Bulldozer work is contracted out at the rate of $60.00 per hour.

Labor is included at the rate of $6.00 per hour. This should include
the employer's share of social security, workmen's compensation
insurance, and the cash cost of any benefits.

See Table 15 for a detailed 1isting of equipment rates.

Real estate tax is included at the rate of $20 and management is
included at the rate of $85 per acre. These figures are based on

Gerling, W.D. A Survey of the Cost of Growing and Harvesting Apples in
Eastern New York in 1980..

Density of 155 trees per acre at $4.00 per tree. Planting was done with
a tree planter.

Pruning and training in year one includes heading back of leader,
removal of side branches and early pinching-out of undesirable shoots.
In years 2, 3, and 4 it includes dormant pruning and branch spreading

~as needed.

Mouse guards are 1/2 inch hardware cloth.

See Table 16 for pesticide 1istings. This cost includes fruit thinning
materials.

Grass Seed:
10 1bs orchard grass $14.60
6 1bs Timothy 13.60
6 1bs Bluegrass 9.00
1 bushel Oats 3.00

$40. 20

10. Mouse bait 10 pounds zinc phosphide corn $4.00.

11. Fertilizer:

Year 1 1.0 Tb per tree 155 1bs 10-10-10 $15.89
Year 2 1.5 1b per tree 233 1bs 10-10-10 -23.83
Year 3 2.0 1b per tree 310 lbs 10-10-10 31.78
Year 4 2.5 1b per tree 388 1bs 10-10-10 39.77
Year 5 3.0 1b per tree 465 1bs 10-10-10 47.66
Year 6 and On

100 1b Ammonium nitrate $10.35

potassium, boron, etc. as

needed 10.00

$20.35 _
Most fertilizer is broadcasted throughout the 1ife of the orchard.
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Herbicide:
Paraquat = 1 quart $ 9.81
Simazine 1 pound 9.30
Charger E 1/2 pt g .60
Includes the cost of hand-thinning, summer pruning and some branch

spreading.

Bee rental 1 hive for every 3 acres
$25 per hive + 3 acres = $8.33/acre
Beginning in the sixth year 2 tons of lime is applied every 3 years.

This is the equivalent of .67 tons per year. ‘

Based on Gerling, W.D. A Survey of the Cost of Growing and Harvesting
Apples in Eastern New York in 1980.

Interest is included at the rate of 10% on the accumulated investment
p1u§ $100 interest on the value of the land itself ($1000 per-acre at
10%). '
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Table 16. Pest Control Program.

Year One

5 sprays
Dikar 2 1bs $2.
Guthion 1/2 Tb 50W 2.

$5.98 x 5 sprays

ol
&S oo

Year Two and Three

2 Early Fungi%gde Sprays
|5

Dikar $3.48 x 2 sprays
Pink
Dikar 2 1bs $3.48
Thiodan 1 1b 50W 4,10
_ $7.58
Thinning
Dikar 2 lbs $3.48
Sevin 2 1bs 50W 3.20
NAA 2 oz ‘ 1.65
$8.33
1st + 3rd Cover Sprays
Dikar 2 1Ibs $3.48
Guthion 1/2 b 50 2.50
$5.98

2nd Cover Spray

Dikar 2 1bs 3.48
Guthion 1/2 1b 50W 2.50
Plictran 4 oz 50W 4.60
. Vydate 1 pt 4.25
' $14.83
Total Year 2 + 3
Year Four + Five
Early Fungicide Sprays
Dikar 5 1bs $ 8.70'x 2 sprays
Pink -
Dikar 5 1bs $ 8.70
Thiodan 3 1bs 50W 12.30
- $71.00
Petal Fall
. Dikar 5 1bs $ 8.70

Guthion 1.5 Tbs 50W 7.50
Phosphamidon 1/2 pt 3.68

Plictran 12 oz 13.80
$33.68

Thinning
Dikar 5 1bs $ 8.70
Sevyin 2 1bs 50W 3.20
NAA 2 oz 1.65
$13.65

1st + 4th cover sprays
Dikar 4 1bs $ 6.96
Guthion 1.5 1bs 504 7.50

$TE.6 x 2 sprays

$29.90

$ 6.96

$ 7.58

$ 8.33

$ 5.98

$14.83
$43.68

$17.40

$21.00

$ 33.68

$ 13.65

-§ 28.92
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Table 16. Continued.

Year Four + Fiye Continued.
2nd Cover Spra

Dikar 4 1bs - $ 6.9

Guthion 1.5 1bs 50 7.50

Vydate 1 pt _ 4,25 _

' $18.71 $18.71
3rd Cover SErag

Dikar 4 1bs $ 6.96

Guthion 1.5 1bs 504 7.50

Plictran 12 oz 13.80

21.7%6 $21.26
Total Year 4 + 5 : $154.62
Year Six and On

Dormant Spray

Benlate 6 oz $ 3.88

Maneb 4 1bs 80w 7.80

011 4 gals 10.80
: $22.33 $ 22,48
Early Fungicide

Benlate 6 oz $ 3.88

Maneb 4 1bs 80W 7.80

$11.68 $ 11.68

Petal Fall

Dikar 5 Tbs $8.70

Guthion 1.5 1bs 50W 7.50
Phosphamidon 1/2 pt 3.68

Plictran 12 oz 13.80
o $33.68 $ 33.68
s Thinning
e Dikar 5 1bs $ 8.70
T Sevin 2 1bs 3.20
SR NAA 2 oz 1.65 '
o $13.65 $ 13.65

1st + 4th Cover Sprays
4 1bs

Dikar $ 6.96
B Guthion 1.5 1bs 50K 7.50
A , $14.26 x 2 sprays = $ 28.92
S 2nd Cover Spray
S Dikar 4 Tbs $ 6.96
el Guthion 1.5 1bs 500 = 7.50
Vydate 1 pt 4.25
$18.71 ' $ 18.71
3rd Cover Spra
Dikar 4 1bs $ 6.96
Guthion 1.5 Ths 504 7.50
Plictran 12 oz 13.80
21.26 $ 21.26

Total Year Six and On $171.38
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