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Introduction
This publication provides research-based information and 
analysis for citrus growers who are considering establishing 
a satsuma grove in north Florida. Its purpose is to serve as a 
reference and model for growers to create their own enter-
prise budgets and make financial projections. An enterprise 
budget estimates revenues, costs, and net returns for a 
particular crop or farm enterprise to help growers assess 
the economic viability and risk of an enterprise, compare 
enterprises, and evaluate production or marketing changes. 
The budget and financial analysis may assist prospective 
and current satsuma growers, agricultural consultants, and 
lenders with planning and decision making. This publica-
tion provides a description of the satsuma mandarin, and 
information about madarin markets, production costs, and 
potential returns.

Crop Description
The satsuma mandarin (Citrus unshiu Marcovitch) is a 
cold-hardy citrus species that has been grown in north 
Florida since the 1800s. It can tolerate freezing tem-
peratures when cold-acclimated and grafted on trifoliate 

rootstocks. Although mature dormant trees have survived 
temperatures as low as 14°F, satsuma trees need cold 
protection during hard freezes when they are actively grow-
ing (Andersen and Brodbeck 2015; Andersen and Ferguson 
2015; Andersen et al. 2016).

The satsuma mandarin currently has few major pests in 
north Florida, but is susceptible to citrus scab and citrus 
leaf miner. Huanglongbing (HLB; citrus greening) is the 
most devastating citrus disease worldwide and is impacting 
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groves in south and central Florida. HLB has been detected 
in some north Florida counties (mostly residential/
dooryard trees) and has the potential to severely impact 
commercial groves in north Florida as it has in other parts 
of the state (FDACS, personal communication). Otherwise, 
satsuma is considered a relatively sustainable crop for north 
Florida (Andersen and Ferguson 2015; Andersen et al. 
2016).

More than 100 different satsuma cultivars have been 
developed. Owari is the primary satsuma cultivar grown 
commercially in Florida (Andersen and Ferguson 2015).

Markets
Mandarins and other specialty citrus such as tangerines, 
clementines, and tangelos have strong demand in national 
markets. The production of tangerines and mandarins 
nationwide increased 40%, from 16.48 million boxes (1.37 
billion pounds) in 2012/13 to 23.12 million boxes (1.87 
billion pounds) in 2015/16 (Perez and Plattner 2015; 
Ferreira and Perez 2017). Another 6% increase is forecast 
for 2016/17 nationwide. About 93% of the domestic sup-
ply of tangerines and mandarins comes from California 
(Ferreira and Perez 2017). Average on-tree prices received 
by US growers for fresh tangerines and mandarins in recent 
years during the months of November and December have 
ranged from $21.99 per box (about $0.27 per pound) to 
$34.53 per box (about $0.43 per pound) (Ferreira and Perez 
2016). 

In Florida, the average on-tree price received by growers 
for tangerines in 2014/15 was $17.50 per box (about $0.18 
per pound), with 69% of production sold fresh (on-tree 
price of $24.15 per box, or $0.25 per pound) and 31% of 
production processed (on-tree price of $2.99 per box, or 
$0.03 per pound) (FDACS 2016). For 2015, USDA-NASS 
(2016a) reported an average packinghouse door (PHD) 
price of $27.40 per box ($0.29 per pound) for fresh market 
tangerines delivered to Florida packinghouses. The average 
PHD price for tangerines going to processing was $7.19 per 
box ($0.08 per pound).

Satsumas are a seedless mandarin (seedless citrus can 
contain up to 6 seeds, but usually no seeds are present) with 
a loose, easy-to-peel rind and good eating quality. Satsumas 
do not ship as well as most other citrus, which may limit 
their distribution through national produce channels. Local 
and regional markets (direct marketing, or shortened, inter-
mediated channels) may be more promising for Florida 
satsuma growers, especially those with relatively small 
volumes. Local, direct markets offer potential for higher 

prices, but may entail greater marketing costs. Possibilities 
include farmers’ markets, on‑farm stores, roadside stands, 
farm-to-school, gift fruit, and direct sales to retailers. At 
retail, satsuma prices typically range from $1.00 to $2.00 
per pound for 3-lb or 5-lb bags (USDA-AMS 2017).

A marketing plan is important for guiding grove planning, 
including choice of varieties and plans for harvesting 
and packing. Sound estimates of selling prices and costs 
of getting fruit to market are important for assessing 
financial viability. The budget described in this docu-
ment includes picking and hauling costs, but does not 
include packing cost. A grower would need to determine 
whether a packinghouse within reasonable distance would 
purchase or custom-pack satsumas at an acceptable price. 
Another option would be for growers to build their own 
packinghouses. A well-researched marketing plan and 
consideration of harvesting labor availability are essential 
for business planning.

Budget and Profitability Analysis
Overview
The grove budget (Tables 1–8) provides estimated costs to 
establish and produce satsuma mandarins in north Florida 
and expected returns over a 30-year period. The budget 
represents a hypothetical owner-managed farm in north 
Florida with 10 acres of satsuma mandarin trees. The grove 
has 145 trees per acre (15’ x 20’ or 12’ x 25’ spacing) and a 
microsprinkler irrigation system that also can be used for 
freeze protection.

The estimates in this budget are based on information from 
university trials and crop specialists, equipment and input 
suppliers, farmers, and other industry sources. This sample 
budget does not represent any one particular farm, but 
represents the authors’ judgement, based on the informa-
tion compiled, of what could reasonably be expected for 
a newly established satsuma grove in north Florida. The 
potential variability in many of the estimates adds uncer-
tainty and risk. Actual costs and returns for establishing 
a satsuma grove and producing satsuma mandarins will 
vary according to a farm’s specific circumstances, grower 
choices, growing conditions, and market opportunities. 
Prospective and current satsuma growers are encouraged to 
create their own budgets and to consider the variability and 
risk that are inherent in agriculture. 

Budget information and profitability analyses are presented 
in Tables 1–8. Table 1 summarizes costs and returns for a 
mature bearing grove (years 9-30) and includes an annual 
noncash allocation to recoup the costs incurred for grove 
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establishment (years 1-8). Table 2 shows estimated yield 
and revenue per acre by grove year, along with harvesting 
and marketing costs based on the yield quantity. Table 3 
provides detail on fixed overhead costs, including infra-
structure, facilities, equipment, and general farm overhead. 
Table 4 lists the labor rates, energy rates, and equipment 
operating costs used in the budget. Table 5 shows annual 
grove-care operating costs per acre. Table 6 accumulates 
grove establishment costs over years 1–8 in order to esti-
mate an appropriate capital recovery charge. Table 7 shows 
annual cash flow for a 30-year investment analysis. Table 8 
contains breakeven and sensitivity analyses.

Budget Summary
Table 1 shows an annual budget summary for a mature 
bearing grove (years 9–30). Potential annual revenue is 
estimated at $14,899 per acre. Actual revenue will depend 
on fruit yields, packout rates, and prices. Annual operating 
costs are estimated at $2,163 per acre for grove care plus 
$5,596 per acre for custom harvesting, roadsiding, and 
hauling to a packinghouse ($7,758 per acre for total annual 
operating costs). 

Annual fixed costs include general farm overhead, 
fixed production overhead, a land charge, and grove 
establishment capital recovery. Cash costs represent actual 
expenditures in a given year. Noncash costs represent 
capital recovery (depreciation and interest) on fixed assets 
purchased in previous years or opportunity costs associated 
with forgoing land rental or interest earnings. General farm 
overhead and fixed production overhead are estimated 
at $800 per acre and $1,297 per acre, respectively (cash 
+ noncash). A land charge, reflecting rental opportunity 
cost for irrigated cropland in north Florida (USDA-NASS 
2016b), adds $164 per acre in noncash costs. The costs of 
establishing and managing the grove over the first eight 
years are amortized over the remaining years, adding a 
noncash capital recovery charge of $1,292.

Annual net return over operating costs is estimated at 
$7,140 per acre. Considering cash costs only (both operat-
ing and fixed), the annual net return is estimated at $6,274 
per acre. Annual net return over total costs (including 
cash, noncash, operating, and fixed costs) is estimated at 
$3,587 per acre. Although the net return over total costs 
accounts for the opportunity cost of land and capital, it 
does not include a charge for overall management of the 
farm. Therefore, the net return over total costs should be 
interpreted as net return to management and economic 
profit.

Fruit Yield, Price, and Revenue
Table 2 shows estimated yield and revenue by grove year. 
Fruit yield per acre depends on tree age and variety, num-
ber of trees per acre, grove care, and growing conditions 
(e.g., pest and disease pressure, rainfall, freeze events). The 
annual tree replacement rate will affect the age composition 
of the grove, thus affecting yield per acre. We assume an 
annual replacement rate of three trees per acre, which is 
at the low end of the range for south Florida citrus groves 
(Muraro 2012; Zekri 2015), but more in line with reports 
by north Florida growers. This budget assumes satsumas 
are first harvested in year 4, although some growers may 
start harvesting for market in year 3. Yield is expected to 
increase each year until year 9. Yield estimates for years 4–8 
are based on satsuma yields at the UF/IFAS North Florida 
Research and Education Center and the UF/IFAS Suwannee 
Valley Agricultural Extension Center. Although yields will 
fluctuate from year to year, we assume a constant average 
yield for years 9–30. The estimated yield per tree for 9-year-
old to-30-year-old trees (365 pounds per year) is based on 
year 9 and year 10 yields obtained from Brown Select and 
Owari satsumas on P. trifoliate ‘Rubidoux’ rootstock at the 
UF/IFAS North Florida Research and Education Center 
(Andersen and Brodbeck 2015). Annual yield per acre is 
estimated at 46,631 pounds for a mature, nine-year-old 
grove.

Revenue from fruit sales depends on the amount of fruit 
that can be sold to different markets (depending partly on 
fruit quality) and the price received from each market. Fruit 
quality may be lower in the first few years of harvest but 
improve as the trees mature (Fake et al. 2008). This budget 
assumes that 40% of fruit harvested in year 4 is sold as #1 
quality to the fresh market, increasing to 65% by year 9. We 
assume that about half the remaining harvested fruit can 
be sold at a lower price as #2 fruit. Some of the harvested 
fruit are unmarketable culls. Estimated packinghouse door 
(PHD) prices of $0.45 per pound for #1 fresh fruit and 
$0.15 per pound for #2 fresh fruit are used in this budget. 
These estimates are based on a combination of grower 
feedback and USDA price data. Markets for satsumas in 
north Florida are not well established. Price expectations 
are uncertain and will depend on market trends.

We assume the grower pays $0.12 per pound for custom 
harvesting, roadsiding, and hauling to a packinghouse. That 
estimate is higher than harvesting costs reported for south 
and central Florida (Singerman 2015), but communications 
with growers suggest that $0.12 per pound is more in line 
with north Florida rates. Because those costs are based on 
harvested yield, they are shown in Table 2. Annual sales 
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revenue of $14,899 per acre minus harvesting and market-
ing costs of $5,596 results in an on-tree revenue of $9,303 
per acre.

Initial Investment and Fixed Costs
Table 3 lists costs for infrastructure, facilities, equipment, 
and durable supplies to support production of satsuma 
mandarins. Infrastructure and facility costs include land 
preparation, electric hookup, fuel tank, equipment shed, 
and two wells. Equipment and durable supplies include 
well pumps and irrigation system, backup generator, utility 
vehicle, a tractor, and various implements. Initial invest-
ment cost for production overhead is estimated at $180,300 
for the 10-acre grove ($18,030 per acre).

The cost of purchasing land for the satsuma grove is not 
included in the budget (it is assumed the grower already 
owns the land). A new grower should consider that, besides 
the 10 acres for the satsuma grove, additional space may 
be needed for buildings, roads, and other infrastructure. 
Fencing or other wildlife deterrents may be necessary for 
some growers, but is not included in this budget. 

An 8-inch well and 50-horsepower electric pump with 
variable frequency drive are expected to provide irrigation 
capacity of at least 500 gallons per minute. Although that 
flow rate is not necessary for routine irrigation, especially 
if the grove is divided into zones, 2000 to 3000 gallons per 
acre per hour (333 to 500 gallons per minute for a 10-acre 
grove) is recommended for freeze protection (Parsons and 
Boman 2003). A diesel generator with sufficient capacity 
to power the 50-horsepower pump and variable frequency 
drive is included to ensure the irrigation system can run 
during an electric power outage. Growers may want to 
consider other options for powering the irrigation system 
(such as diesel-powered or propane-powered pumping 
systems). A second 4-inch well is included for a wash 
station and other general needs. Microsprinkler irrigation is 
common for citrus groves in Florida (Parsons and Morgan 
2003).

Annual ownership cost is estimated for each of the fixed 
production assets listed in Table 3. The annual ownership 
cost includes capital recovery (depreciation plus interest), 
insurance, taxes, fees, and fixed repair costs (independent 
of use). Capital recovery is considered a noncash cost, 
whereas insurance, taxes, fees, and fixed repairs are annual 
cash costs. A real interest rate of 3.65% is used for the 
analysis (based on a rate quote from an agricultural lender 
minus the 3-year average inflation rate from the 2013–2015 
consumer price index, CPI). Annual noncash ownership 

cost is estimated at $1,080 per acre, and cash ownership 
cost is estimated at $217 per acre.

Table 3 also includes general farm overhead, which are 
costs associated with running a farm business that are not 
directly associated with satsuma production. These include 
annual noncash and cash costs estimated at $150 per acre 
and $650 per acre, respectively.

Operating Rates
Table 4 shows rates for labor, energy, and equipment 
operating costs. Workers’ wage estimates of $11.50 per 
hour for general agricultural labor and $12.00 per hour for 
agricultural machine or spray labor are based on 2015 mean 
wages reported by the Florida Department of Economic 
Opportunity (FDEO 2016). An additional 41% is estimated 
for payroll overhead, or employers’ share of payroll taxes, 
workers’ compensation insurance, and other possible 
benefits (O’Connell et al. 2015). Energy rates are estimated 
from values published by the US Energy Information 
Administration, the American Petroleum Institute, and 
local electric utilities.

Equipment operating costs include fuel and lubrication 
costs, electricity to run equipment, and repairs associated 
with use. These costs are proportional to the amount of use 
and are estimated using formulas and parameters provided 
by agricultural engineering studies (ASABE 2015a, b; 
Frazier undated). Annual equipment operating costs for 
a mature 10-acre grove are estimated at $987 for fuel and 
lubricants, $1,693 for electricity, and $1,540 for equipment 
repairs. That amounts to $4,220 for the 10-acre grove, or 
$422 per acre.

Grove-Care Operating Costs
Grove-care operating costs vary with the age of the trees, as 
well as input prices, growing conditions, and management 
practices and intensity. Table 5 groups operating costs by 
activity and by age of the grove. Costs are further broken 
down by type (labor, equipment, materials, custom). Major 
grove-care activities include tree planting and replacement, 
fertilization and soil amendment, weed management, 
insect/disease management, scouting, pruning, irrigation, 
and freeze protection.

The grove must be maintained for three years (non-bearing 
establishment years) before it becomes economical to 
harvest. Years 4–8 are considered young-bearing years, 
and years 9 and up are considered mature-bearing years. 
The budget estimates grove-care operating costs of $3,198 
in year 1 (including initial tree planting); $1,445 in Year 2; 
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and $1,500 in Year 3. Average grove-care operating costs 
are estimated at $1,830 during the young-bearing years and 
$2,163 during the mature-bearing years.

Monthly interest on operating capital is added to the 
grove-care costs for mature-bearing years. That assumes a 
0.75% interest rate, compounded monthly over a 10-month 
period, applied to annual grove-care costs. A monthly inter-
est charge is not applied to years 1–8, but an annual interest 
charge is applied to those years as part of capitalizing grove 
establishment costs.

Grove Establishment Cost Accumulation
Table 6 accumulates all costs in years 1–8. Those costs 
include fixed overhead costs, grove-care operating costs, 
and harvesting and marketing costs. To fully capture all 
costs in an annual budget for a mature-bearing grove, 
capital recovery for the establishment years must be 
included. To accurately estimate capital recovery costs, 
the time value of money must be considered. Interest 
opportunity cost, which depends on the interest rate, the 
annual cash cost, and the number of years it will take the 
grove to mature, must be built into the analysis. A real 
interest rate of 3.65% is used for the accumulation of cash 
costs (based on a rate quote from an agricultural lender 
minus the 3-year average inflation rate from the 2013–2015 
CPI). Annual noncash costs that already include an interest 
charge are also accumulated but are not charged interest 
in this accumulation table. To recover grove establishment 
costs from years 1–8, an annual charge of $1,292 should be 
applied to the satsuma budget for years 9–30 (reflected in 
the Table 1 Budget Summary).

Investment Analysis
Table 7 shows a 30-year investment analysis for grove 
establishment and production of satsuma mandarins. 
Establishing a satsuma grove is a capital investment with 
potential returns spread over many years in the future. An 
investment analysis is used to assess the profitability of an 
enterprise when costs and returns are spread unevenly over 
time and to compare rates of return with other investment 
opportunities. Investment analysis accounts for both the 
size and timing of cash flows (Kay and Edwards 1999).

This investment analysis provides three metrics: payback 
period, net present value, and internal rate of return. The 
payback period is the number of years it takes to accumu-
late net cash revenues equal to the initial investment cost. 
Net present value is the sum of discounted net cash flows 
over the life of the investment (or other multi-year period), 
minus the initial cost of the investment. Future cash flows 

are “discounted” to a present value to reflect the time value 
of money and opportunity cost of capital. A positive net 
present value indicates that the return on investment is 
greater than a standard alternative or the cost of capital, 
reflected by the discount rate. The internal rate of return is 
the actual rate of return, which is the same as the discount 
rate that would make the net present value equal zero (Kay 
and Edwards 1999).

Estimated future costs and returns shown in this analysis 
do not reflect an overall inflation rate, so a real discount 
rate (3.65%) is used for the analysis. Cash costs include the 
initial purchase of infrastructure, facilities, equipment, and 
durable supplies; annual grove-care operating costs; annual 
harvesting and marketing costs; annual fixed cash costs; 
and the periodic replacement of equipment with lifespans 
less than 30 years. Cash revenues are based on expected 
sales of satsuma mandarins. The results of the investment 
analysis for the 10-acre grove show an expected payback 
period of 12 years, an internal rate of return of 10%, and a 
net present value of $443,588.

Although this return on investment is favorable, it does 
not account for any production risks (e.g., pests and 
diseases) involved with maintaining a citrus grove over a 
30-year period. The returns shown in the analysis can be 
interpreted as potential returns that could be expected if the 
grower is able to maintain a healthy, productive grove over 
the 30-year period.

Breakeven and Sensitivity Analysis
Table 8 shows breakeven and sensitivity analyses. Harvest 
yield and selling price are two sources of uncertainty in a 
farming operation. A breakeven yield calculation estimates 
the harvest yield needed to break even (at which revenue 
just covers costs), given the assumed selling price and 
costs shown in the budget. A breakeven price calculation 
estimates the selling price needed to break even, given the 
assumed yield and costs shown in the budget. The analysis 
in Table 8 shows the breakeven yield at five different 
average prices throughout the 30-year period and the 
breakeven price at five different yields. Estimates are shown 
for annual breakeven on total costs for a mature grove and 
for 30-year breakeven, at which the net present value equals 
zero. Thirty-year breakeven (NPV=0) values are slightly 
lower because the investment analysis does not include the 
noncash land charge (opportunity cost) or the noncash 
component of general farm overhead.

Annual breakeven yields on total costs for a mature grove 
range from 17,321 pounds at an average price of $0.45 per 
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pound to 81,657 pounds at a price of $0.19 per pound. 
Annual breakeven prices on total costs for a mature grove 
range from $0.21 per pound at a yield of 65,283 pounds to 
$0.32 pound at a yield of 27,979 pounds per acre. 

The sensitivity analysis shows the annual net return over 
total costs per acre for a mature grove. Annual net returns 
range from –$3757 (negative) to $15,828 (positive) for 
40% variations above and below expected price and yield. 
The range of net returns demonstrates the importance of 
marketing and average selling price. At an average selling 
price of $0.45 per pound, a satsuma grove can be profitable 
even with relatively low yields. However, at an average 
selling price of $0.19 per pound, no realistic yield could 
achieve a positive profit. Average price is related to fruit 
quality and the amount of culled fruit. Even if high-quality 
fruit can be sold for $0.50 per pound, a 50% cull rate from 
the harvested yield results in an average selling price of only 
$0.25 per pound.

These potential variations reflect some degree of market 
risk (price variation) and production risk (yield variation). 
This analysis does not consider cost risk, legal risk, or 
other types of risk. Nor does it consider the possibility of 
catastrophic loss from a weather event (e.g., hard freeze) 
or severe disease outbreak (e.g., HLB). Disease and pest 
pressures create significant risk for satsuma growers. HLB 
has caused substantial losses to groves in south and central 
Florida. How quickly and to what extent HLB could affect 
groves in north Florida is still uncertain. Diversification 
and enrollment in crop insurance can reduce risk.

Conclusions
The satsuma mandarin has potential to be a profitable crop 
in north Florida. Although grove establishment represents a 
sizable investment, returns are favorable based on the costs, 
yields, and prices assumed in this budget. The analysis 
assumes the grove will be productive for at least 30 years. 
With an estimated payback period of 12 years, the grove 
would need to maintain production for longer than that to 
achieve a positive return. 

Returns depend critically on satsuma prices and packout 
rates. Citrus packing and processing options in north 
Florida are limited, and distribution channels are not well 
established. Returns could be higher or lower than shown 
in this budget depending on market development. Labor 
availability and harvesting costs are additional sources of 
uncertainty for north Florida growers. The possibility of 
severe freeze events and disease outbreaks represent threats 
to the profitability of satsuma production in north Florida.

Growers may use this budget as a starting point for their 
own budgeting and analysis. Actual costs and returns will 
vary according to each grower’s situation and uncertain 
future circumstances.
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Table 1.  Budget summary for mature bearing satsuma grove (years 9–30)
Grove Specification

Grove size (acres): 10 Tree spacing: 15’ x 20’ OR 12’ x 25’

Management: Owner-Managed Trees per acre: 145

Market: Delivered to packinghouse Irrigation: Microsprinker

Annual Revenue

Product-Market-Terms Sales Unit Price/Unit Units/Acre Revenue/Acre

#1 fresh market, delivered to packinghouse (PHD) pound $0.45 30,310 $13,640

#2 fresh market, delivered to packinghouse (PHD) pound $0.15 8,394 $1,259

Unmarketable culls pound $0.00 7,927 $0

Total annual revenue $14,899

Annual Operating Costs Non-Cash Cost/Acre Cash Cost/Acre

Harvesting & Marketing $5,596

Custom pick, roadside & haul $5,596

Grove Care $2,163

Tree replacement $67

Fertilizer & soil amendment $421

Weed management $236

Insect/Disease management $340

Scouting $234

Pruning $250

Irrigation $384

Freeze protection $74

Interest on operating capital $156

Total Annual Operating Costs $0 $7,758

Annual Fixed Overhead Costs & Establishment Cost Recovery Non-Cash Cost/Acre Cash Cost/Acre

Grove Establishment Capital Recovery $1,292 $0

Land Charge, Rental Opportunity Cost $164 $0

Fixed Production Overhead (infrastructure, facilities, equipment, durables) $1,080 $217

General Farm Overhead $150 $650

Total Annual Fixed Overhead Costs $2,686 $867

Total Annual Operating Costs $7,758 Annual Net Return over Operating Costs $7,140

Total Annual Cash Costs $8,625 Annual Net Return over Cash Costs $6,274

Total Annual Costs $11,311 Annual Net Return over Total Costs $3,587
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Table 2.  Estimated yield, revenue, and harvesting and marketing costs by grove year
Yield and Number of Trees by Tree Age and Grove Year

Tree Density (trees/acre): 145

Replacement Rate (trees/year): 3

Harvest 
Yield (lbs/

tree)

Grove Year & Number of Trees by Age

Tree Age (Years) 1 2 3 4 5 6 7 8 9

1 0 145 3 3 3 3 3 3 3 3

2 0 0 142 3 3 3 3 3 3 3

3 0 0 0 139 3 3 3 3 3 3

4 55 0 0 0 136 3 3 3 3 3

5 110 0 0 0 0 133 3 3 3 3

6 164 0 0 0 0 0 130 3 3 3

7 219 0 0 0 0 0 0 127 3 3

8 274 0 0 0 0 0 0 0 124 3

9 365 0 0 0 0 0 0 0 0 121

Harvest Yield (lbs/acre): 0 0 0 7,480 14,795 21,815 28,800 35,620 46,631

Revenue Per Acre by Grove Year

Selling 
Price ($/

lb)

Grove Year & Percent to Each Market

Product-Market-Terms 1 2 3 4 5 6 7 8 9

#1 fresh market, PHD $0.45 0% 0% 0% 40% 45% 50% 55% 60% 65%

#2 fresh market $0.15 0% 0% 0% 30% 28% 25% 23% 20% 18%

Processing market $0.00 0% 0% 0% 0% 0% 0% 0% 0% 0%

Unmarketable culls $0.00 0% 0% 0% 30% 27% 25% 22% 20% 17%

Annual Sales Revenue ($/acre): $0 $0 $0 $1,683 $3,617 $5,726 $8,122 $10,686 $14,899

Harvesting and Marketing Costs Per Acre by Grove Year

Cost ($/lb) Grove Year

Cost Items 1 2 3 4 5 6 7 8 9

Custom pick, roadside & 
haul

$0.12 $0 $0 $0 $898 $1,775 $2,618 $3,456 $4,274 $5,596

Annual Harvest & Marketing Cost ($/acre) $0 $0 $0 $898 $1,775 $2,618 $3,456 $4,274 $5,596

Annual Net On-Tree Revenue ($/Acre) $0 $0 $0 $785 $1,842 $3,109 $4,666 $6,412 $9,303
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Table 3.  Fixed overhead costs for 10-acre satsuma orchard
Fixed Production Overhead Annual Real Interest Rate: 3.65%

Satsuma Acres: 10 Annual Ownership Cash Costs Annual Cost per Acre

Item Specifications Capital 
Recovery

Insurance Taxes & 
Fees

Fixed 
Repairs

Total Noncash Cash Total

Infrastructure & Facilities $2,215 $72 $289 $300 $2,676 $221 $46 $268

Land 10 acres zoned for 
agriculture

$0 $0 $0 $0 $0 $0 $0 $0

Land preparation Clearing/disking $831 $0 $0 $0 $831 $83 $0 $83

Electric hookup 3-phase $124 $9 $34 $0 $167 $12 $4 $17

Fuel tank 250 gallons $111 $5 $20 $0 $136 $11 $3 $14

Equipment shed 40’x30’x15’ $483 $14 $55 $100 $651 $48 $17 $65

8” well 500 gal/min capacity $548 $38 $150 $0 $735 $55 $19 $74

4” well & ½ hp pump Housing/wash 
station

$119 $8 $30 $0 $156 $12 $4 $16

Equipment & Durable Supplies $8,581 $341 $1,364 $0 $10,286 $858 $171 $1,029

Generator 75 kW generator $2,327 $105 $420 $0 $2,852 $233 $53 $285

8” well pump/VFD 50 hp electric pump $1,108 $50 $200 $0 $1,358 $111 $25 $136

Irrigation system Polypipe, emitters, 
controllers

$388 $18 $70 $0 $475 $39 $9 $48

ATV-utility vehicle 18+ hp diesel 4WD 
1000-lb payload

$1,002 $30 $120 $0 $1,152 $100 $15 $115

Tractor 4WD 60 hp & equipment $2,246 $108 $430 $0 $2,783 $225 $54 $278

Fertilizer spreader $97 $2 $8 $0 $107 $10 $1 $11

Rotary mower $291 $6 $24 $0 $321 $29 $3 $32

Herbicide boom 
sprayer

100 gal tank $242 $5 $20 $0 $267 $24 $3 $27

Air-blast sprayer 100+ gal tank $606 $13 $50 $0 $668 $61 $6 $67

Hand sprayer & tank ATV-mounted tank $24 $1 $2 $0 $27 $2 $0 $3

Trailer $139 $4 $15 $0 $158 $14 $2 $16

Safety equipment $44 $1 $2 $0 $47 $4 $0 $5

Cultivation hand 
tools

Pruners, etc. $67 $1 $3 $0 $70 $7 $0 $7

Total $10,796 $413 $1,653 $100 $12,962 $1,080 $217 $1,296

General Farm Overhead Annual Ownership Costs Annual Costs per Acre

Item Noncash Cash Total Noncash Cash Total

Pickup truck ownership (business portion only $1,500 $700 $2,220 $150 $70 $220

Pickup truck operating (business portion only) $0 $1,000 $1,000 $0 $100 $100

Office space $0 $0 $0 $0 $0 $0

Office expenses $0 $1,500 $1,500 $0 $150 $150

Business services $0 $2,000 $2,000 $0 $200 $200

Liability insurance $0 $600 $600 $0 $60 $60

Compliance costs, audits, water testing $0 $700 $700 $0 $70 $70

Paid management labor $0 $0 $0 $0 $0 $0

Unpaid management labor $0 $0 $0 $0 $0 $0

Total $1,500 $6,500 $8,000 $150 $650 $800
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Table 4.  Labor rates, energy prices, and equipment operating costs
Labor Rates

Labor Type Unit Worker’s Wage ($/unit) Payroll Overhead 
(%)

Total Wage Rate 
($/unit)

General agricultural labor hour $11.50 0.41 $16.22

Machine labor hour $12.00 0.41 $16.92

Spray labor hour $12.00 0.41 $16.92

Energy Rates

Energy Source Unit Cost per Unit

Off-road diesel gallon $2.00

Gasoline gallon $2.25

Electricity kwh $0.12

Equipment Operating Costs (mature bearing year average for all 10 acres, not per acre)

Item Annual 
Hours Used

Annual Fuel 
& Lube

Annual Electricity Annual Repair Operating Cost 
per Hour

8” well pump with VFD 340 $1,693 $400 $6.16

Irrigation system (repair, not 
including labor)

340 $1,000 $2.94

ATV – utility vehicle 65 $118 $25 $2.20

Tractor 115 $869 $51 $8.00

Fertilizer spreader 25 $8 $0.33

Rotary cutter/mower 60 $38 $0.63

Herbicide boom sprayer 5 $2 $0.33

Air-blast sprayer 25 $11 $0.44

Hand sprayer & tank 20 $5 $0.25

Total $987 $1,693 $1,540
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Table 5.  Annual grove-care operating costs
Annual Operating Costs Per Acre Establishment (non-bearing) Young Bearing Mature Bearing

Year 1 Year 2 Year 3 Years 4-8 Years 9+

Activity / Item Unit Cost/Unit Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost

Tree Planting & 
Replacement

$1,861

Grove layout/
marking

hour $16.92 2 $34 0 $0 0 $0 0 $0 0 $0

Planting crew hour $2.00 145 $290 0 $0 0 $0 0 $0 0 $0

Tree removal/
planting

hour $16.92 0 $0 1 $17 1 $17 1.5 $25 2 $34

Utility vehicle hour $2.20 0 $0 0.3 $1 0.3 $1 0.5 $1 0.5 $1

Nursery trees each $10.00 145 $1,450 3 $30 3 $30 3 $30 3 $30

Tree wraps each $0.60 145 $87 3 $2 3 $2 3 $2 3 $2

Fertilizer/Soil 
Amendment

$165 $184 $214 $356 $421

Fertilizer & lime hour $16.92 3.6 $61 3.6 $61 3 $51 2.4 $41 1.8 $30

Tractor hour $8.00 3 $24 3 $24 2.5 $20 2 $16 1.5 $12

Fertilizer 
spreader

hour $0.33 3 $1 3 $1 2.5 $1 2 $1 1.5 $0

Bulk fertilizer ton $400.00 0.1 $44 0.2 $88 0.3 $132 0.7 $280 0.9 $360

Dolomite (lime) ton $25.00 1 $25 0 $0 0 $0 0.3 $8 0.3 $8

Foliar spray 
micronutrients

app $10.00 1 $10 1 $10 1 $0 1 $10 1 $10

Weed Management $265 $265 $244 $236 $236

Mow row 
middles

hour $16.92 6.6 $112 6.6 $112 6.6 $112 6.6 $112 6.6 $112

Tractor hour $8.00 6 $48 6 448 6 $48 6 $48 6 $48

Rotary cutter/
mower

hour $0.63 6 $4 6 $4 6 $54 6 $4 6 $4

Boom spray/
rows

hour $16.92 1.8 $30 1.8 $30 1.2 $20 0.6 $10 0.6 $10

tractor hour $8.00 1.5 $12 1.5 $12 1 $8 0.5 $4 0.5 $4

Herbicide boom 
sprayer

hour $0.33 1.5 $1 1.5 $1 1 $0 05 $0 05 $0

Herbicides app $6.50 3 $20 3 $20 2 $13 1 $7 1 $7

Spot spray hour $16.92 1.8 $30 1.8 $30 1.8 $30 2.4 $41 2.4 $41

Utility vehicle hour $2.20 1.5 $3 1.5 $3 1.5 $3 2 $4 2 $4

Hand sprayer hour $0.25 1.5 $0 1.5 $0 1.5 $0 2 $1 2 $1

Herbicides app $1.63 3 $5 3 $5 3 $5 4 $7 4 $7

Insect/Disease 
Management

$275 $275 $275 $340 $340

Spread ant bait hour $16.92 1.2 $20 1.2 $20 1.2 $20 1.2 $20 1.2 $20

Tractor hour $8.00 1 $8 1 $8 1 $8 1 $8 1 $8

Fertilizer 
spreader

hour $0.33 1 $0 1 $0 1 $0 1 $0 1 $0

Ant bait app $9.25 2 $19 2 $19 2 $19 2 $19 2 $19

Spray labor hour $16.92 3 $51 3 $51 3 $51 3 $51 3 $51

Tractor hour $8.00 2.5 $20 2.5 $20 2.5 $20 2.5 $20 2.5 $20

Air-blast sprayer hour $0.44 2.5 $1 2.5 $1 2.5 $1 2.5 $1 2.5 $1
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Annual Operating Costs Per Acre Establishment (non-bearing) Young Bearing Mature Bearing

Year 1 Year 2 Year 3 Years 4-8 Years 9+

Activity / Item Unit Cost/Unit Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost

Insecticides app $54.00 2 $108 2 $108 2 $108 3 $162 3 $162

Fungicides app $11.00 2 $22 2 $22 2 $22 3 $33 3 $33

Spray oil app $13.00 2 $26 2 $26 2 $26 2 $26 2 $26

Scouting $234 $234 $234 $234 $234

Scout, sample, 
check traps

hour $16.22 10 $162 10 $162 10 $162 10 $162 10 $162

Utility vehicle hour $2.20 1 $2 1 $2 1 $2 1 $2 1 $2

Insect 
monitoring 
cards

each $0.70 100 $70 100 $70 100 $70 100 $70 100 $70

Pruning $66 $99 $130 $200 $250

Pruning/
suckering

hour $16.22 4 $65 6 $97 8 $130 12 $195 15 $243

Utility vehicle hour $2.20 0.4 $1 0.6 $1 0.2 $0 2.4 $5 3 $7

Irrigation $234 $252 $279 $332 $384

Monitor/
maintain 
system

hour $16.22 6 $97 6 $97 6 $97 7 $114 8 $130

Regular 
irrigation run 
time

hour $0.91 150 $136 170 $155 200 $182 240 $218 280 $255

Freeze Protection $99 $86 $74 $74 $74

Monitor/
maintain 
system

hour $16.22 1.6 $26 1.4 $23 1.2 $19 1.2 $19 1.2 $19

Freeze irrigation 
run time

hour $0.91 80 $73 70 $64 60 $55 60 $55 60 $55

Total Cash 
Operating Costs/
Acre (Pre-Harvest)

$3,198 $1,445 $1,500 $1,830 $2,007

Interest on 
Operating Costs

month 0.75% 10 $156

Annual Operating 
Costs/Acre

$3,198 $1,445 $1,500 $1,830 $2,163
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Table 6.  Grove establishment cost accumulation
Grove Establishment Cost Accumulation Per Acre

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

Annual Fixed Overhead Cost $2,260 $2,260 $2,260 $2,260 $2,260 $2,260 $2,260 $2,260 $2,260

Annual Grove-Care Operating 
Cost

$3,198 $1,445 $1,500 $1,830 $1,830 $1,830 $1,830 $1,830 $2,163

Annual Harvesting & Marketing 
Cost

$0 $0 $0 $898 $1,775 $2,618 $3,456 $4,274 $5,596

Annual Total Cost $5,459 $3,705 $3,760 $4,988 $5,866 $6,708 $7,547 $8,365 $10,019

Annual Cash Cost $4,065 $2,311 $2,367 $3,595 $4,472 $5,315 $6,153 $6,971 $8,469

Annual Cash Revenue $0 $0 $0 $1,683 $3,617 $5,726 $8,122 $10,686 $14,899

Annual Net Cash Cost $4,065 $2,311 $2,367 $1,912 $855 –$412 –$1,969 –$3,715

Future Value (Year 9) of Annual 
Net Cash Cost

$5,415 $2,970 $2,935 $2,287 $987 –$458 –$2,115 –$3,850

Accumulated Net Cash Cost $4,065 $6,376 $8,743 $10,654 $11,509 $11,098 $9,129 $5,414

Accumulated Future Value (Year 
9) of Net Cash Cost

$5,415 $8,386 $11,320 $13,607 $14,594 $14,136 $12,020 $8,170

Annual Noncash Cost $1,394 $1,394 $1,394 $1,394 $1,394 $1,394 $1,394 $1,394

Accumulated Noncash Cost $1,394 $2,787 $4,181 $5,574 $5,968 $8,361 $9,755 $11,149

Accumulated Net Total Costs $6,809 $11,173 $15,501 $19,181 $21,562 $22,497 $21,775 $19,319

Annual Capital Recovery Per 
Acre in Years 9-30

$1,292
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Table 7.  Expected cash flow and 30-year investment analysis for a 10-acre satsuma orchard
Cash Flow for 10-Acre Orchard

Annual Real Discount Rate: 3.65%

Year Annual Cumulative

Cash Costs Cash Revenue Net Cash Revenue Discounted Net 
Cash Revenue

Net Cash Revenue Discounted Net 
Cash Revenue

0 $180,300 $0 ($180,300) ($180,300 ($180,300) ($180,300)

1 $40,549 $0 ($40,649) ($39,2180 ($220,949) ($219,518)

2 $23,112 $0 ($23,112) ($21,513 ($244,062) ($241,031)

3 $23,666 $0 ($23,666) ($21,253) ($267,727) ($262,284)

4 $35,945 $16,830 ($19,115 ($16,562) ($286,843) ($278,845)

5 $44,723 $36,174 ($8,550) ($7,147) ($295,392) ($285,845)

6 $53,647 $57,264 $3,617 $2,917 ($291,775) ($283,075)

7 $61,529 $81,216) $19,687 $15,317 ($272,088) ($267,757)

8 $69,713 $106,860 $37,147 $27,885 ($234,942) ($239,873)

9 $86,251 $148,986 $62,735 $45,435 ($172,207) ($194,438

10 $86,251 $148,986 $62,735 $43,835 ($109,472) ($150,603)

11 $98,151 $148,986 $50,835 $34,269 ($58,636) ($116,334)

12 $86,251 $148,986 $62,735 $40,802 $4,099 ($75,533)

13 $86,251 $148,986 $62,735 $39,365 $66,834 ($36,168)

14 $86,251 $148,986 $62,735 $37,979 $129,569 $1,811

15 $86,251 $148,986 $62,735 $36,641 $192,304 $38,452

16 $103,251 $148,986 $45,735 $25,772 $238,039 $64,224

17 $86,251 $148,986 $62,735 $34,106 $300,774 $98,330

18 $86,251 $148,986 $62,735 $39,905 $363,509 $131,235

19 $86,251 $148,986 $62,735 $31,746 $426,244 $162,982

20 $86,251 $148,986 $62,735 $30,628 $488,980 $193,610

21 $86,251 $148,986 $50,835 $23,945 $539.815 $217,555

22 $86,251 $148,986 $62,735 $28,509 $602,550 $246,064

23 $86,251 $148,986 $62,735 $27,505 $665,285 $273,569

24 $86,251 $148,986 $62,735 $26,537 $728,020 $300,106

25 $86,251 $148,986 $62,735 $25,602 $790,755 $325,708

26 $86,251 $148,986 $62,735 $24,504 $852,990 $350,212

27 $86,251 $148,986 $62,735 $23,831 $915,725 $374,043

28 $86,251 $148,986 $62,735 $22,992 $978,461 $397,034

29 $86,251 $148,986 $62,735 $22,182 $1,041,196 $419,216

30 $86,251 $157,694 $71,443 $24,371 $1,112,639 $443,588

Investment Analysis

Payback Period (years) 12

Internal Rate of Return (%) 10%

Net Present Value ($) $443,588
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Table 8.  Breakeven and sensitivity analysis
Breakeven Analysis

Breakeven Harvested Yield 40% Lower 20% Lower Expected 20% Higher 40% Higher

Average Selling Price $0.19 $0.26 $0.32 $0.38 $0.45

Annual breakeven on total costs, mature grove (lbs/
acre)

81,657 40,829 28,580 21,985 17,321

30-Year breakeven (NPV=0), average mature yield (lbs/
acre)

76,420 38,210 26,747 20,575 16,210

Breakeven Selling Price 40% Lower 20% Lower Expected 20% Higher 40% Higher

Harvested Yield 27,979 37,305 46,631 55,957 65,283

Annual breakeven on total costs, mature grove ($/lb) $0.32 $0.27 $0.24 $0.22 $0.21

30-Year breakeven (NPV=0), average annual price ($/lb) $0.31 $0.26 $0.23 $0.22 $0.20

Sensitivity Analysis

Annual Net Return over Total Costs per Acre for Mature 
Grove

Harvested Yield (lbs/acre) 27,979 37,305 46,631 55,957 65,283

Average Selling Price ($/lb) $0.19 $0.26 $0.32 $0.38 $0.45

($3,757 ($1,798) ($120) $1,559 $3,518

($3,104) ($493) $1,746 $3,984 $6,595

($2,451) $813 $3,611 $6,409 $9,673

($1,798) $2,119 $5,476 $8,833 $12,750

($1,146) $3,424 $7,341 $11,258 $15,828

27,979 37,305 46,631 55,957 65,283


