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ABSTRACT

Fruit and vegetable (FV) consumption continuestpfar behind US Department
of Agriculture (USDA) recommendations. Intervensdargeting individuals' dietary
behaviors address only a small fraction of dietafiyences. Changing the food
environment by increasing availability of and e&oient for FV through local food
production has shown promise as a method for emgunake. However, the extent to
which local production is sufficient to meet recoemded FV intakes, or actual intakes,
of specific populations remains largely unconsidefiéhis study was the first of its kind
to evaluate the capacity to support FV intake agéma's population with statewide
production of FV. We created a model to evaluatatvpercentage of Dietary Guidelines
for Americans (DGA) recommendations, as well asaatonsumption, state-level FV
production could meet in a given year. Intake aradipction figures were amended to
include estimates of only fresh, non-tropical Fybdriction was then estimated by month
and season to illustrate fluctuations in avail&piif FV. Based on our algorithm,
Arizona production met 184.5% of aggregate fregfetable recommendations, as well
as 351.9% of estimated intakes of Arizonans, butaonk 29.7% of recommended and
47.8% of estimated intake of fresh, non-tropicaltfriMuch of the excess vegetable
production can be attributed to the dark-green tadge sub-group category, which could
meet 3204.6% and 3160% of Arizonans' aggregatemhmeendations and estimated
intakes, respectively. Only minimal seasonal varet in the total fruit and total
vegetable categories were found, but productiah@five vegetable sub-groups varied
between the warm and cool seasons by 19-98%. feon@e, in the starchy vegetable



group, cool season (October to March) productiohané/ 3.6% of recommendations,
but warm season (April to November) production $igoip196.5% of recommendations.
Results indicate that Arizona agricultural prodothas the capacity to meet a large
proportion of the population's FV needs throughnouth of the year, while at the same

time remaining a major producer of dark-green vagles for out-of-state markets.
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Chapter 1
INTRODUCTION

In 2009, only 23.5% of the U.S. population and 24 df Arizonans met the 2005
USDA Dietary Guidelines for Americans recommendafiar fruit and vegetable (FV)
consumption (Grimm et al., 2010; Li et al., 201Disturbing statistic given that diets
high in FV are associated with decreased risksaafiovascular disease, stroke, and
some cancers (He, 2007; He, et al., 2006; Rautiahah, 2012; Hung et al., 2004; Riboli
and Norat, 2003). Antioxidant components, like tamoids, vitamins C and E,
polyphenols, and flavonoids; fiber content; andegalty high nutrient density of FV may
together explain some of the reductions in chrdimsease risk through synergistic
processes (Jacobs et al., 2011). AntioxidantsxXample, inhibit the formation of, and
neutralize existing, harmful free radicals in tloalp (Chang et al., 2010). Fiber acts to
lower cholesterol (Veldman et al.,1997; Haskekllet1992), decrease cardiovascular
heart disease risk (Rimm et al., 1996), reducereotal (Murphy et al., 2012) and renal
cell carcinoma cancers (Daniel et al. 2013), angrave markers of glycemic control in
diabetics (Chandalia et al., 2000). Other nutriestish as potassium, calcium, and
magnesium may also play a role in lowering bloaespure (Joffers et al. 1987) and risk
of stroke (Ascherio et al., 1998).

Given the variety of beneficial health outcomesasded with FV intake,
researchers have sought improvements in FV intaicaigh a variety of interventions.
Among them are individual-centered school nutrisalucation programs (Howerton et
al., 2007; te Velde et al., 2008) for children a@ens, as well as a variety of health

behavior change theory-based programs targetinigsgdinomson and Ravia, 2011,
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Ammerman et al., 2002; Pomerleau et al., 2005). é@w interventions focusing on
behavior change primarily through influencing indival choice produce only limited
(Thomas and Ravia, 2011) and short-lived (Chapr2@hQ), as well as put the burden of
change on the individual, possibly leading to weblaming (McLeroy et al., 1988). The
socio-ecological model (SEM) includes factors ihftience food choice, but moves
beyond the individual to include interpersonaltitnsional, community, and public
policy factors (McLeroy et al., 1988). With thisdadening of focus, researchers have
begun evaluating approaches that introduce chandhe food environment in which
people make food-purchasing decisions, with theshibpt this strategy might facilitate
more effective behavior change interventions inftiere (Lucan and Mitra, 2011;
Blitstein et al., 2012; Svasticalee et al., 201aly et al., 2012; Slusser et al., 2007;
Backman et al., 2007; Robinson, 2008; Abusabh&,&2G@L1). The National Cancer
Institute describes the food environment as incigdood stores, restaurants, schools,
and worksites (National Cancer Institute, 2012)sAsh, interventions at the level of the
food environment have the potential to reach broadaths of the population.

Existing data already suggest that aspects ofaibe énvironment are associated
with dietary outcomes, specifically FV consumptitma study of the perceived food
environments of Philadelphia neighborhoods, 33.8%$pondents reported poor
supermarket access and 22.2% reported poor grqoatity (Lucan and Mitra, 2011).
People who perceived their food environments negigthad lower FV intakes and
higher fast food consumption than those who did(bhotan and Mitra, 2011). A similar
study in six low-income, primarily minority neightfmods in Chicago found that

individuals who strongly agreed or agreed that th&y adequate and convenient access
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to a variety of reasonably priced FV were signifitamore likely (OR=4.42 and 2.13,
respectively) to consume three FV servings pertdagy those who were not happy with
their shopping options (Blitstein et al., 2012).il@ten are also affected by their food
environments. In a Danish cross-sectional studyeafth and health behaviors in 11-, 13-
, and 15-year-old children, middle- and low-incostedents attending schools with a
combined high fast food outlet and low supermaekgtosure were most likely to report
low fruit intake; low vegetable intake was reportedst frequently among low-income
children (Svasticalee et al., 2012).

Intervention studies focused on altering the foodm@nments of both children
and adults have also demonstrated impacts on dietacomes. Providing elementary
school children from low-income households withakad bar for lunch, for example, has
been shown to increase FV consumption (Slussdr, &087). Likewise, Backman et al.
(2007) found significant increases in both fruidaregetable intake among low-wage
employees following a 12-week trial, when enougtit fio provide one serving per
workers was delivered to their worksite three tiraegeek. Researchers in Troy and
Albany, NY, evaluated the Veggie Mobile, a travgliregetable truck selling produce to
seniors in neighborhoods with limited produce alallty at costs, on average, 48%
lower than grocery stores (Abusahba et al., 208@&piors in this study showed a trend of
increased FV consumption, but this increase wastadistically significant (Abusabha et
al., 2011).

A more recent and trending strategy to improvethgdbod access and food
environments is the development and promotion @dlléoods programs and retail

venues. Community gardens, farmers’ markets, anthamity supported agriculture,
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among other programs, have been associated witkased FV consumption by
improving the local food environment, as well a®tlgh cultivating positive attitudes
towards FV (Alaimo et al., 2008; Ohri-Vachaspati &darix, 1995; Evans et al., 2012;
McCormack et al., 2010; Johnson et al., 2004; Hatrial., 2012; Izumi et al., 2010).
Cross-sectional data from the National Cancertlitsts Food Attitudes and Behaviors
(FAB) Survey conducted between October and Dece2(@r indicated that 27% of
grocery shoppers utilized farm-to-consumer veneas,(farmers’ markets, roadside
stands, pick-your-own produce farms, or communityported agriculture programs) at
least weekly during summer months (Blanck et &1,1). These sites have the potential
to reach a growing number of Americans. The nunolbé&irmers’ markets, for example,
increased by 78% between 1994 and 2012 (AgricuMasketing Service [AMS], 2012).
Given the focus on the sale of whole, healthy fotmisal food markets can augment the
food environment of neighborhoods by offering fregtality foods direct to consumers,
or perhaps through supplementing grocery storeskstwith local produce (Blanck et
al., 2011).

Local foods programs also have the potential tanghattitudes in a variety of
populations. In a review by McCormack et al. (2Q1@men enrolled in the Women,
Infants, and Children (WIC) supplemental Farmersrkét Nutrition Program (FMNP)
placed a higher value on FV and viewed FV prepamaand price more favorably
compared to non-FMNP participating WIC women. Indinals taking part in the Senior
Farmers’ Market Nutrition Program (SFMNP) had mpositive attitudes towards FV
preparation and had increased FV consumption cadgarbaseline data as well

(McCormack et al., 2010). WIC FMNP and SFMNP pgraats perceived the quality of
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produce to be just as good as, or better thanfalbatd at the grocery store (McCormack
et al., 2010). Similarly, college students in TWdiies, MN, who placed high importance
on local, sustainable, and organic food producttomsumed 1.3 more servings of FV
combined, compared to those who placed low impogam these practices (Pelletier et
al., 2013).

Despite the growing interest in local foods andamsgions with increased intake
of FV, a generally accepted definition of the télmeal’ does not exist. ‘Local’ may
indicate a specific distance travelled from farntatole or in terms of markets, such as
farmers’ markets, community supported agricult@8A4) programs, and farm-to-school
or farm-to-institution arrangements (Martinez ef 2010). On a theoretical level, ‘local’
is often described in terms of foodsheds. FoodsHefise the flow of food into and out
of an area and differ from conventional food systemthat they must have the following
characteristics: they are embedded in a moral engnare used to build a commensal
community; employ the concepts of self-protectseression, and succession; use nature
as a measure; and lastly bring together producetr€@nsumers within close proximity
(Kloppenburg et al., 1996).

A number of researchers have developed modelsaloate the production
capacity of various foodsheds (Desjardins et 81,02 Colsanti and Hamm, 2010; Peters
et al. (b), 2009; Morrison et al., 2010; and Giahiat al., 2011). In these circumstances,
however, ‘local’ is defined in more practical, Sphterms, delineated by political
boundaries (Desjardins et al., 2010), regions, itesrirom a specific location (Clancy
and Ruhf, 2010). Recommended (Giobolini et al.,130&r recommended and current

(Colsanti and Hamm, 2010; Peters et al. (b), 20&@%jardins et al., 2010), intakes of FV
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(Colsanti and Hamm, 2010) or other food groups (Glimi et al., 2011; Peters et al.(b),
2009; Morrison et al., 2010; Desjardins et al.,@0df particular populations can be
compared to the amount and type of food producekeararea (Morrision et al., 2010;
Peters et al.(a), 2009; Desjardins et al., 2016b@ilini et al., 2011; Colsanti and Hamm,
2010). For example, Peters et al.(a), 2009, fohatiNlew York State could meet 34% of
its population’s total FV needs locally, while thgricultural production of Willamette
Valley, Oregon, can supply 67% grain, 10% vegetabiéo fruit, 59% dairy, 58% meat
and beans, and none of the daily oil requiremanrtgd citizens (Giobolini et al., 2011).
If low biointensive farming techniques (i.e., thdbat limit external inputs of nutrients
and water) are used to grow and store field cragsowt using season extension tools,
65% of fresh vegetables and 39% of non-tropicatdrconsumed by Detroiters could be
produced on half of the available vacant lots mchy, during the growing season
(Colasanti and Hamm, 2011). Although such studiesige insight into localized
agricultural capacity, the results of foodshed wses are unique to the specific location
studied and cannot be extrapolated to other aifées.is due to differences in local
natural and human environments, as well as inapdistances evaluated.

Meanwhile, the local food movement is gaining ipplarity with the writings of
Kingsolver et al., (2007), Smith and MacKinnon (2ZfGand Pollan (2006), without the
benefit of understanding the viability of such gyss in specific locations. In addition,
estimates of production or potential productioke lihose made by Desjardin et al.
(2010) that determined ~10% shift in a region’squction of commodity crops to under-
consumed foods like FV would be meaningful nutnatly and have limited agricultural

impact, could influence food policy decisions. ilghk of very low FV intake levels
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(Guenther et al., 2006; Lorson et al., 2009; Mist&hanck et al., 2008) and the related
incidence and cost of chronic disease (He, 2007etH¢., 2006; Rautianen et al., 2012;
Hung et al., 2004; Riboli and Norat, 2003), itngoiortant to understand the extent to
which local food production can contribute to tve@ll demand for FV of a community
or region, a prerequisite for improving healthydaaccess, consumption, and health
outcomes.

No such analyses have been conducted for thedftAtgzona. We therefore
developed a model to estimate fresh FV productapacity of the Arizona foodshed.
Arizona includes geographically diverse productiegions, with the most productive
agricultural region lying in the desert lowland€lfmate of Arizona,” n.d.). Yuma
county, for example, supplies the United Stateh @4% of its winter leaf vegetables
(“Farming and Ranching,” n.d.), but this productisrimited by seasonality. Similarly,
the amount and timing of production for other vegéts or fruits has not been estimated.

Thus, the primary objectives of this study aredtednine the following:
1. What percentage of the fresh portion of recommerfidedand vegetable intake
of Arizona’s population can be met through theessaturrent agricultural

production?

2. What percentage of the fresh portion of estimatei &nd vegetable intake by
Arizona’s population can be met through the stataisent agricultural
production?

To answer these questions, we developed an algotdlestimate production and

consumption of FV in Arizona. This analysis progessin five broad steps: 1)
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calculating aggregated, yearly fresh FV recommeaodstfor the Arizona population; 2)
estimating total yearly fresh FV intake for the Zona population; 3) estimating yearly
fresh FV production in the state; 4) assessindffég production by season; and 5)
calculating the percentage of recommendations atich@&ted intake that could be met by
production. Only fresh FV were considered in thedeldecause the origins of processed
products can be difficult to define and long sligkés complicate determining the
amount available at a given time. Tropical fruitsrevalso excluded since they cannot be
grown locally. Estimates of losses that occur franmduction to consumption were
accounted for, so all FV data are compared atahsumption level. USDA does not
provide FV recommendations for infants (0-2 yedd$, o these individuals were
omitted from both the recommendations and estimate#tes for the Arizona

population.



Chapter 2

REVIEW OF LITERATURE

American Fruit and Vegetable I ntake

Americans do not consume adequate amounts of fand vegetables (FV). The
most current Centers for Disease Control and Ptene(CDC) data from 2009 showed
that 32.5% of the U.S. population ate fruit at teasce a day and only 26.3% consumed
vegetables at least three times a day (Grimm ,e2@10).The 2010 Dietary Guidelines
for Americans are more personalized, taking intmoaat age, gender, and physical
activity level. Based on these factors, suggestekes range from four to 13 servings of
FV per day. USDA has also broken the vegetablemdmwn into five subgroups: dark
green, red/orange, beans and legumes, starchythed(U.S. Department of Agriculture
[USDA] (b), 2010). Based on the new standards,smalg National Health and Nutrition
Examination Survey (NHANES)999-2000 24hr diet recall data, less than 11% of
individuals in most sex-age groups met their FVdsg@uenther et al.,2006). A third or
less of the population consumed adequate amouni@rkigreen, red/orange, or beans
and legumes, while nearly 75% of individuals acress-age groups consumed excess
starchy vegetables, mostly white potatoes (Guerhal.,2006).

These disappointing statistics do not seem likelyrprove soon. NHANES
1999-2002 data on children two to 18 years old ¢btlmat children’s diets seem to
deteriorate with age. Two- to five-year-olds were 2mes more likely to meet fruit
recommendations and 1.5 times more likely to megetable standards than six- to 11-

year-olds. Adolescents were four times more likelgonsume inadequate amounts of
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fruit and 2.5 times less likely to consume an adgégamount of vegetables when
compared to two- to five-year-olds (Lorson et 2009). Michels Blanck et al. (2008),
using the CDC Behavioral Risk Factor Surveillangst&n (BRFSS) data from 1994-
2005, found that FV consumption in adults has reetdhfairly constant over recent
years, with no statistical difference in intakevibe¢n 1994 and 2005. In 1994, Americans
consumed 3.43 servings per day on average, bufigat dropped slightly to 3.24
servings per day by 2005 (Michels Blanck et al0&0The small decline was due to a

lower intake of fruit juice and non-fried potatddsichels Blanck et al., 2008).

Fruit and Vegetable Consumption Associated with Decreased Chronic Disease Risk

Poor FV intake among Americans of all ages is gooirtant issue in relation to
combating chronic diseases and related expensé&xctirthe CDC cites poor nutrition
and limited numbers of individuals meeting FV recoemdations as one of the four
modifiable health risk behaviors linked to chrodisease (Centers for Disease Control
and Prevention [CDC], 2012). Chronic disease catlsemajority of death and disability
in the United States. In 2005, eight out of 10 Aicer deaths were from chronic
diseases, with heart disease, cancer, and strekermmng for greater than 50% of all
deaths (CDC, 2012). Meanwhile, kidney failure, n@aumatic lower-extremity
amputations, and blindness among adults, aged 3@&i4 were most commonly caused
by diabetes (CDC, 2012). A Milken Institute stu@pQ7) conducted in 2003 found the
cost of treatment for the seven most common chrdiseases (cancer, diabetes,

hypertension, stroke, heart disease, pulmonaryitons, and mental disorders) to be
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$277 billion for non-institutionalized individual&bsenteeism, loss of productivity, and
other indirect costs related to these diseaseetb$d.1 trillion (DeVol et al., 2007).

FV provide protection against common and costlyola disease through
multiple mechanisms. Specific components of FVhsag antioxidants, potassium,
magnesium, calcium, and fiber; serve varying defenfsinctions against chronic
diseases. These FV constituents, along with otlo@ichbve elements and nutrients, may
also work together to create a greater impact afttheutcomes than any individual
component, a concept known as food synergy (Jastohls 2011). FV have been linked
to decreased risk of cancer, coronary heart dissgede, and type 2 diabetes.

Antioxidants:Antioxidants can interrupt the oxidative procesgvpnting the
endogenous formation of free radicals, as wellkcasenging and neutralizing free
radicals formed though metabolism or from environtabcontaminants like ultraviolet
rays (Chang et al., 2010). Free radicals can damtgeand even DNA. Unrepaired
DNA can lead to replication errors and mutatiorst ffromote disease. Examples of
antioxidants commonly found in FV include carotesyivitamins C and E, polyphenols,
and flavonoids. Trace minerals required for theogrethous synthesis of antioxidative
enzymes, like superoxide dismutase, are also fouR¥ (Chang et al., 2010). The
resulting oxidative stress has been linked to ing@lsistance, the metabolic syndrome (a
set of risk factors for heart disease, stroke,tgpd 2 diabetes), and diabetes (Avignon et
al., 2012).

Potassium, magnesium, and calciuresearch has shown that the minerals
potassium, magnesium, and calcium (PMC) are linkddwered stroke risk and blood

pressure. Many of the foods highest in these misiare FV. Green leafy vegetables and
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beans contain high levels PMC; tomatoes are higlotassium and magnesium; and
orange juice, raisins, date, and grapefruit arb mgpotassium (Agriculture Research
Service (ARS), 2012). Potassium, calcium, and \&ges were significantly associated
with a decreased risk of additional stroke in algfpopulation of single stroke survivors
for those in the upper quartile of intake comparethe lowest (Park, 2010). In this same
study, however, fruit intake was not correlategtuke risk (Park, 2010). The Ascherio et
al. (1998) multivariate analysis of collected HedMrofessionals Follow-up Study data
found that hypertensive men in the top quintilelietary potassium consumption, as
compared to the lowest quintile, had a signifigaaluction in stroke risk; similar results
were found with magnesium, but not calcium. Potassand magnesium supplements,
conversely, were not associated with stroke riskctrio et al., 1998).

PMC also affects blood pressure. Potassium is te abundant intracellular ion,
and is part of the sodium/potassium pump in callodlambranes that generate energy for
the cell. The pump also produces an electricalgeghtirat leads to a reduced movement of
calcium into the smooth muscle cells. When thisess occurs in vascular smooth
muscles, it leads to relaxation and dilatationhef vessel. A wider vessel facilitates
increased blood flow and decreased blood preskave concentrations of potassium in
the blood results in vasoconstriction and increddedd pressure (Haddy et al.,2005).
Although the mechanisms are not entirely understowhnesium may participate in
vasodilation by inhibiting the movement of calciimto cells. Low magnesium levels
may also cause an increase in extra-cellular aaland vasoconstriction (Sontia and

Touyz, 2007).
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While calcium channel blockers lower blood presssoedo calcium
supplements. Calcium may lower blood pressure bgulating the relationship between
sodium and potassium. Using NHANES data, Gruchoatl.€6.988) derived estimated
nutrient intakes from 24-hour diet recall interveeWVhen calcium intake was low
(<400miligrams/day in men and <800milligrams/dayvwomen), the ratio of sodium to
potassium was significantly related to blood presshut at higher calcium intakes, there
was no relationship (Gruchow et al.,1988). The nsaiarce of calcium in Western diet is
dairy (Ganmaa et al., 2002), but there are FV ssuand a greater percentage of the
calcium from beans and most greens is absorbedithiandairy products (Keller et al.,
2002).

Data from the prospective study of coronary heseabse and stroke, the
Honolulu Heart Program, provides epidemiologicatlence for the effect of PMC on
blood pressure. Structured interviews and 24 hecall were used to gather diet data,
which were then analyzed for individual nutrienbtent and calculated and arranged into
guartiles. Based on the difference between thedsighnd lowest quartiles of
consumption, magnesium was significantly associafétd both systolic and diastolic
blood pressure (Joffers et al., 1987). Dietaryiaatcwas also correlated with both
systolic and diastolic blood pressure, as was patas(Joffers et al.,1987)

Fiber: Fiber has been associated with a decreased riskdibvascular disease
(CVD), certain cancers, and diabetes. Epidemiokigeidence supports the link
between dietary sources of fiber, including thatfrFV, and a reduced risk of CVD.
Using data collected in the Alpha-Tocopherol, BEaotene Cancer Prevention (ATBC)

study in Finland, researchers evaluated the caivalaetween dietary fiber and the risk
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of stroke in male smokers 50 to 69 years of agdidfmnts were separated into quintiles
of fiber consumption. Those in the highest quintiéel a significantly lower risk stroke
than those in the lowest fiber consuming quintilaréson et al., 2009). Rimm et al.
(1996) examined the relationship between fiber@rdnary heart disease based on data
collected from the Health Professionals Follow-wpd$ of 51529 male health
professionals 40 to 75 years of age. Fiber wasyaedlbased on source, with total fiber,
fruit fiber, vegetable fiber, and grain fiber testeparately. Vegetable fiber, but not fruit
fiber was significantly correlated with a decreassll of myocardial infarction (Rimm et
al., 1996).

A clinical study by researchers in Germany examihedeffects of fiber on
cholesterol levels and fibrinogen in relation toama&nisms for the nutrient’s risk
reduction properties. Twenty hyperlipidemic, buterivise normal weight and healthy
men 25 to 60 years old were randomly assignedet@dintrol group or the pectin, a
soluble fiber found in citrus, apples, and otheit§;, supplement group. After four weeks
of consuming a 15 gram pectin supplement, sigmfip@sitive changes were seen in
total cholesterol, LDL-cholesterol, and HDL-chokssi (Veldman et al., 1997).
Fibrinogen is a pre-cursor to fibrin, importantilood clotting, and elevated levels have
been linked to increased risk of atherosclerosigliovascular heart disease and stroke.
Participants consuming the pectin experienced fognit changes in fibrinogen
conversion to fibrin, as well as in a shift in fibnetworks believed to be less
atherosclerotic (Veldman et al., 1997). A previstigly conducted by Haskell et al.
(1992) had also established a link between wateibodietary fibers (pectin, psyllium

husks, guar gum, and locust bean gum) and chobé#teels through an eight-week
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cross-over randomized control trial of men and womveh hypercholerolemia. Fifteen
grams of fiber supplement a day for four week kedignificant reductions from baseline
for total cholesterol and LDL-cholesterol (Haskedllal., 1992).

Dietary fiber has also been shown to improve médtalbmarkers in people with
diabetes. Data gathered from the European Prospdaotrestigation into Cancer and
Nutrition, an on-going prospective cohort studyhas1,448 participants (of which
roughly 70% are women), were analyzed for a conmetietween fiber from cereals,
fruits, and vegetables, and colorectal cancersed@as information from a diet and
lifestyle questionnaire and a computer-based 24-timt recall, participants were
organized into quintiles of fiber consumption. Wheemparing the highest and lowest
quintiles, total fiber showed a significant redoatin colorectal cancer risk (HR 0.76)
(Murphy et al., 2012). When fiber was separated gareals and FV, those from the
highest quintile of FV fiber intake had a signifitaeduction in total colorectal cancer s
and colon cancer alone, but not rectal cancer (Mugt al., 2012).

Similarly, the National Institutes of Health an@ thmerican Association of
Retired Persons prospective study of people aged B0 years compared dietary fiber
intake with renal cell carcinoma. Based on a faeddiency questionnaire, participants
were split into quintiles of fiber intake. Partiaifts in the highest vs. lowest quintiles for
total fiber intake and fiber from legumes had aZ(®% lower risk of renal cell carcinoma
(Daniel et al., 2013). Total fruit and vegetablake of fiber did not affect risk, but there
were significant reductions when cruciferous velgletaand whole citrus fruit were

considered separately (Daniel et al., 2013).
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Dietary fiber has also been shown to improve médtalbmarkers in people with
diabetes. Chandalia et al. (2000) tested the stdrslaerican Diabetes Association diet,
composed of eight grams soluble fiber and 16 gras@uble fiber to a high fiber diet of
25 grams soluble fiber and 25 grams insoluble fibBdrmeals were provided for the 12-
week cross-over trial. Sources of soluble fiberevmostly FV, such as cantaloupe,
citrus, zucchini, okra, and sweet potatoes. Attergix-week high fiber diet, patients had
lower mean plasma glucose concentration, mean daitgry glucose excretion, and
plasma insulin, as well as lower fasting plasmaltotolesterol concentration, plasma
triglyceride concentration, and a lower plasma VL&Holesterol concentration
(Chandalia et al., 2000). The high-fiber diet disoted the amount of cholesterol
absorbed during digestion (Chandalia et al., 20000)

Food synergyThe protective benefits of FV against chronic désemay be
attributed to food synergy, a process comprisindfipie beneficial effects of a variety of
components of FV. Food synergy assumes that théioaton of nutrients and bioactive
components in whole foods work together to inflieehealth outcomes. Isolated
nutrients are important in treating nutrient defiraty, but often cannot explain the full
impact of foods or account for the effects of s@upplements (Jacobs et al., 2011).
Studies from Roswall et al. (2010) and Al Solaineaal. (2010) compared whole diets to
supplements in prevention of chronic disease. Rbbgwal. (2010) used data from the
Diet, Cancer and Health prospective study (199B&@y) of 57,053 Danes 50-64 years
old to study the effects of diet and supplementikiaog cancer risk. Based on data from a
food frequency questionnaire that included questmmsupplements, researchers found

that dietary vitamin E, but not supplemental vitari provided a significant protective
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effect against lung cancer (incidence rate rati50.By contrast, risk of lung cancer was
significantly higher when respondents took suppletaebeta-carotene (incidence rate
ratio=1.64) (Roswall et al., 2010).

Similarly, a cross-over trial was conducted compgithe effects of the Dietary
Approaches to Stop Hypertension (DASH) diet andwaldiet supplemented with the
same amount of potassium, magnesium, and fibetowu pressure in 15 obese
hypertensives and 15 normal weight normotensivadidipants were asked to follow a
usual low fruit and vegetable diet for three wed¢ken were randomized to either the
usual diet with supplement or DASH diet for threeeks, and finally switched treatment
diets for an additional three weeks. Blood pressidenot significantly change across
diets in the normal weight normotensive group,was significantly decreased in the
overweight hypertensive group following the threeelt DASH diet as compared to the
usual diet and the usual diet plus supplement (igan et al., 2010). Researchers
indicated the possibility that the potassium, magima, and fiber found in the high
amount of FV in the DASH diet may be interactinghnother components in FV to
produce a greater effect than the nutrients al8h&e¢laiman et al., 2010).

Cancer:No matter what the mechanism, however, there deene to support a
relationship between FV intake and cancer, strbkart disease, and diabetes, as
discussed below. Cancer is a collection of disardaused by the abnormal and
uncontrolled division of cells, with different efogies. FV intake was associated with a
decrease in risk of developing certain canceryraatg to a Riboli and Norat (2003)
meta-analysis of case control and cohort studibs.€effect of increases of 100 grams per

day of fruit or vegetables was evaluated in retatmvarious types of cancer and yielded
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disparate results. For instance, a 100-gram-petirdagase of fruit and vegetables was
correlated with a decreased risk of esophagealecamd gastric cancer, but only fruit
was associated with a decreased risk of bladdeecgRiboli and Norat, 2003). The
cohort studies included in the analysis showed eeagksociations between different
cancers and FV intake than the case control stultlisgated. The prospective cohort
studies may not be as strong due to only minoerkfices in intakes between individuals
in the cohorts, imprecise measures of diet useatiaanidental misclassification of
individuals as not having cancer when they actuditly Case control studies may
overestimate association due to potentially unoéiaiet recall and participant selection
bias (Riboli and Norat, 2003).

The Riboli and Norat (2003) meta-analysis did matude ovarian cancers, but
there does appear to be a significant link betw@émtake and the prognosis of women
with the disorder. A four-year follow-up longitudihstudy of women diagnosed with
ovarian cancer found that women with pre-diagndsss rich in fruits and vegetables
had significantly higher survival rates, while teaonsuming diets rich in red and
processed/cured meats and dairy had more thanealthéhazard ratio for death
(Dolesek et al., 2010).

Coronary Heart Disease (CHD) and Strolk@! intake also has been shown to
provide a reduction in relative risk (RR) for patie with CHD and stroke. He et al.
(2007) completed a meta-analysis of 12 prospestiveies describing 13 cohorts
comparing CHD RR with FV intake levels. FV intakaswstandardized into three groups:
those who consumed <three servings per day, tbrideetserving per day, or more than

five servings per day. Researchers found a dogemss to FV intake. Individuals who
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consumed three to five servings of FV a day ha@al@crease in RR of CHD, and those
eating more than five serving of FV a day had ~1 #4relase in RR compared to the
group that had fewer than three servings a dayZBi@7).Another meta-analysis of eight
studies on nine cohorts linking FV consumption atidke by He et al. (2006) similarly
showed a dose response effect. There was an 11%4rdRR for stroke between those
who consumed three to five servings of FV a daytande who ate fewer than three
servings a day. Those who ate more than five sgswofi FV a day had a 26% lower RR
than the three-servings-per-day group (He, eR8D6).Combining stroke and CHD into
cardiovascular disease (CVD) generally, Nurses'ltHeatudy and Health Professionals
Follow-Up Study data showed a 28% drop in RR foDOW participants consuming
more than five servings a day of FV compared te¢hmnsuming <1.5 servings per day
(Hung et al., 2004). Just one serving of leafy greegetables resulted in an 11%
decrease in CVD RR (Hung et al., 2004).

Type 2 DiabetesConsumption of fruits, vegetables, or FV combinad ho
impact on the incidence of type 2 diabetes, acogrth the Carter et al. (2010) meta-
analysis. Green leafy vegetables, however, mayfbetiee, as some data have shown
that an increase of 1.15 servings a day was assdaith a 14% decrease in incidence
of type 2 diabetes (Carter et al., 2010). Similatye Cooper et al. (2012) meta-analysis
comparing the highest and lowest categories forrfedke did not find a statistically
significant relationship between risk of type 2lghtes and fruits or vegetables
separately, with only a minimal effect of combirféd intake (RR=0.93) and a
significant inverse relationship with green leaggetables (RR=0.84) (Cooper et al.,

2012).
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Factors Associated with Fruit and Vegetable I ntake

In light of the multiple potential health benefigs well as the high cost of
treatment of chronic diseases, efforts should béent@a improve FV intake. As such, the
possible causes of low intake must be considered.pErceived benefits and barriers to
FV intake were analyzed in a qualitative study ah@dian women 20-49 years of age
(Maclellan et al., 2004). Barriers included: ladknowledge about a variety of FV and
how to prepare them, lack of familiarity with recor@ndations and serving sizes,
excessive effort required to prepare FV, disintesesong family members about FV
consumption, lack of or negative childhood expereewith FV, lack of availability due
to seasonality, limited offerings in restaurantg] aost (Maclellan et al., 2004). The
following factors increased consumption: making part of a routine diet, mood, guilt,
knowing certain foods “should” be eaten, being pseg or having children, being
diagnosed with a health condition, and moving afvam home (Maclellan et al., 2004).

Individuals’ reasoning behind food choices mayrifeienced by demographic
factors and be indicative of FV intake levels. Bifnces in many of these factors occur
between demographic groups but, in general, whensthg what to eat people value
taste the most, followed by, in descending impaacost, nutrition, convenience, and
weight control (Glanz et al., 1998). Cost and caneece were more important to
younger people with lower incomes. Nutrition andghé control were more important to
older women. Older people living “healthy” lifestg (e.g., good diet, adequate exercise,
moderate alcohol, and no smoking) consumed the R\bsYounger people, African
Americans, and low-income individuals ate the niast food. Those who most valued

convenience ate fewer FV and more fast food (Gérat., 1998). Socio-economic status
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(SES) can also affect FV intake. For every onedstechdeviation above the reference
value in SES, FV intake was increased by 0.24 sgsvwper day (Dubowitz et al., 2008)
Even after controlling for SE®egative perceptions of the food environment, idiclg
supermarket accessibility and poor grocery quaigre correlated with lower FV intake
and more fast food consumption (Lucan and Mitrd,220

Since children do not regularly purchase food,féwors driving their
consumption are different from those of adults. ¢fakdren, home and school
environments strongly influence their level of Fifake. In children six to 11 years of
age, parental intake and modeling were most styaaggociated with increased FV and
fruit juice consumption, while home availabilitgrhily rules, and parental
encouragement were also important (Pearson €04l9). For adolescents 12 to 18 years
of age, parental intake was also linked to FV iatas well as parental occupation status
and parents’ education (Pearson et al., 2009k \iew of school-based nutrition
education programs by Howerton et al. (2007), mebeais found increases FV intake of
15-36%. Youth’s likelihood to identify, taste, aedjoy the flavor of vegetables,
especially when a garden component is included aseeimproved through school
nutrition education (Morgan et al., 2010). Totagjgable consumption has also been
correlated to a child’s predilection for commongten vegetables. Because children have
an innate taste preference for sweetness, imprdkitgntakes has been shown to be
easier (Blanchette and Brug, 2005). Based on daa Pro Children interventions in the
Netherlands, Spain, and Norway, free or subscnftioit and vegetables provided as

snacks or as part of the school meal have shownipeo Newsletters and computer
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programs targeting parents and encouraging positieemodeling and providing

nutrition information were also found to be effget(te Velde et al., 2008).

Creating Healthy Food Environments

Traditionally, interventions designed to increaseifitake have targeted
individual behavior change. Several studies evalliiie effectiveness of theory-based
individual behavior change intervention trials gmdgrams in adults to improve FV
intake. A systematic review by Thomson and Ravid {2 of interventions based on a
variety of behavior change theories in healthy @sdsthowed that such interventions
result in an average increase in FV of 1.1 servpegday, while Ammerman et al.
(2002) found only a 0.6 servings per day improvemefV intake. In another review of
behavioral interventions, researchers found anageeof 1.1 and 0.39 servings-per-day
improvement in FV consumption for healthy adultd ahildren, respectively (Thomson
and Ravia, 2011), while another review showed @mes across studies of 0.13-0.7
servings per day (Pomerleau et al., 2005). Progtamgsting individuals with health
conditions had the greatest improvements; withvaeve of individuals with pre-existing
conditions finding increases of 0.27-4.9 servingsgay (Pomerleau et al., 2005), and the
Ornish program for CVD patients has produced a®4ricrease in FV intake
(Ammerman et al., 2002).

Behavioral interventions, however, have their csitilt is difficult to motivate
people to begin changing unhealthy behaviors,dikiget low in FV, even when they plan
to do so. Effective clinical interventions oftenynot translate well into real-life

situations or continue to be successful when seagetb reach more individuals.
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Maintenance in the long-term is even more challeg@National Institutes of Health
[NIH], 2013). In a review by Chapman (2010), alt lone intervention resulted in
statistically significant increases in FV intake foe treatment vs. control group. The
improvements in FV intake, however, were maintaiftgdh year, but progressively
decreased thereafter (Chapman, 2010).

Even in effective interventions, the results temthé fairly modest. In the
previously mentioned Thomas and Ravia (2008) reviesearchers found that while the
change in FV intake was, in most studies, staéiyicignificant compared to baseline or
the control group, it was still not enough to reaetommended levels of intake. For
adults, FV intake ranged between 0.29 servingsal@y74 servings/day, so the 1.13
servings/day average increase in intake could niog) -V consumption rates up to the
average five FV servings per day recommended (Thand Ravia, 2008).

In response to the relatively short-lived and modesults of individual focused
interventions, some researchers have chosen t@etvate on the many underlying social
and environmental factor influencing health behaclwices. For example, McLeroy et
al. (1988) proposed a socio-ecological model (SEM) includes an intrapersonal level
focused on individual behaviors, but also interpead, institutional, community, and
public policy layers to capture social and enviremtal influences.

Changing the food environment, using means availabéll levels of the SEM,
may be an effective alternative or supplement dovidual behavior change education
and counseling to generate more sustainable rebliilizing pre-collected data from the
2004 Southeastern Pennsylvania Household Healtre$uperception of food

environments in Philadelphia neighborhoods wasyaedl (Lucan and Mitra, 2011).
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Individual-level data were aggregated at the le¥eensus tracts. Of all survey
respondents, 33.8% reported poor supermarket aandsd2.2% described having poor
grocery quality. Perceived poor supermarket acb#isgi poor grocery quality, and poor
produce availability were all significantly assdeiwith both low FV consumption and
high fast food intake (Lucan and Mitra, 2011). Asar study in Chicago, IL, used data
collected from the 5-4-3-2-1-Go! Campaign, a pragesigned to change parental
behaviors in low-income neighborhoods to combdtlbleiod obesity. Satisfaction with
food environments was based on convenience, quahty selection. Researchers found
that participants who did not feel they had adegjaaid convenient access to a variety of
reasonably priced quality foods, compared to tivdse agreed or strongly agreed that
they had convenient access, were 2.13 times adihnés less likely to eat three FV
servings per day, respectively (Blitstein et ab12).

It is not only adults, but also children’s dietattlsan be impacted by their food
environments. A Danish study used data collecteoh fiDanish students who patrticipated
in the international Health Behavior in School-ag#dldren study (HBSC) of health and
health behaviors in 11-, 13-, and 15-year-old ¢kild Researchers mapped supermarkets
and fast food restaurants within a 300-meter radisshools and compared those data to
food frequency data from the HBSC. Students from km middle-income households
were more likely to report low fruit intake if theytended schools with both a high
concentration of nearby fast food outlets and lapesmarket exposure. Low-income
children who attended schools surrounded by a lgvesnarket and high fast food
restaurant density reported low vegetable intakstritequently (Svasticalee et al.,

2012).
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The public policy, institutional, and community cpaments of the SEM model
can address food environment issues such as thasthey can also go beyond food
outlet density. Interventions designed to affe@nge at each level have been
undertaken. An example of a public policy initi&ito increase FV intake is the recent
set of changes to the Special Supplemental NutrRiamgram for Women, Infants and
Children (WIC). WIC food packages now include caalue vouchers (CVV) for FV that
are worth six dollars for children and $10 for wanaand can be used to purchase fresh,
canned, or frozen fruits and vegetables (Whale).eR012). A survey of a random
sample of California WIC participants, after adingtfor the socio-demographic
variables, found a significant increase in the petage of families that reported eating
more vegetables compared to six months prior t&\he food package changes, but
there was no significant change in the proportibfamilies eating more fruit (Whaley et
al., 2012). The other measure of FV consumption @sean frequency of intake)
yielded the opposite results, with fruit intakangsignificantly while vegetable intake
did not. In both cases, however, there was a tt@ndrd higher total FV intake (Whaley
etal., 2012).

At the institutional level, providing elementaryhsol children from low-income
households with a salad bar for lunch has been shiowcrease FV consumption.
Second to 8 graders at three Los Angeles Unified School Dissthools were given
24-hour food recall questionnaires in 1998 befatadbars were introduced and again in
2000 after they had been put in place. After thadshars were installed, frequency of
FV intake was significantly increased (2.97 to 4,@8th 84% of the rise due to higher

lunch FV intake (Slusser et al., 2007).
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The workplace is also an institution that can blezet to improve FV intake.
Backman et al. (2007) conducted an interventiasixiow-wage apparel manufacturing
and food processing worksites and three controksitas in Los Angeles. Enough fruit
was delivered to each intervention worksite forreaorker to receive one serving three
times a week for 12 weeks. Participants were agkétl out validated questionnaires
with a 30-day recall period at baseline, and agaiour, eight, and 12 weeks that
covered FV intake and shopping habits, as weltlsrariteria like workplace
satisfaction. Even though the intervention onlytuded fruit, significant increases in
total FV intake were noted (Backman et al., 2007).

At the community level, studies have been condutdeassess the impact of
grocery store density on FV intake, in additionhte impacts of alternative shopping
venues, like mobile markets. Robinson (2008) reewarticles on FV consumption in
low-income African Americans. Women with accessupermarkets ate more FV than
those with only access to independently owned st@ecording to a focus group, local
stores may not have specific products and prodsate women would have to travel
across town, usually to the suburbs, to purchassetitems. With a limited income,
travel can be prohibitive (Robinson, 2008). In Temd Albany, NY, researchers
evaluated the ‘Veggie Mobile.” The Veggie Mobileaigraveling vegetable truck that
sells produce to seniors in neighborhoods withteohproduce availability at costs, on
average, 48% lower than grocery stores. Particigaeniors showed a trend of increased
FV consumption, but only the change in vegetaltigkim was significant (Abusabha et

al., 2011).
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L ocal Food M ovement

Another possible method of improving access tonkay be the emerging local
food movement. There is no universally acceptethdiein of ‘local,” but the U.S.
Congress in the 2008 Food, Conservation, and Enscggefined a product as ‘local’ if
it travelled less than 400 miles from origin to samer. Often, ‘local’ is seen in terms of
markets, such as farmers’ markets, community sup@@griculture (CSA) programs,
and farm-to-school or farm-to-institution arrangensgMartinez et al., 2010). Cross-
sectional data from the 2007 National Cancer lnigtis Food Attitudes and Behaviors
(FAB) Survey indicated that 27% of American grocshypppers utilized farm-to-
consumer venues (e.g., farmers’ markets, roadsahels, pick-your-own produce farms,
or community-supported agriculture programs) ingaemer at least weekly (Blanck et
al., 2011). These sites have the potential to reagtowing number of Americans with
the number of farmers’ markets, for example, insirgg by 78% between 1994 and 2012
(AMS, 2012). Likewise, community gardens are l@m@lrces of food and increasing in
popularity around the country. In 2008, one mill®@merican households participated in
community gardens and an estimated five milliondetwlds were extremely or very
interested in having a garden started near themdso according to the National
Gardening Association (Todd, 2009).

Local food is also a small but growing percentaigihe food market. Direct-to-
consumer market sales rose from $551 million in71@0$1.2 billion in 2007, accounting
for 0.8% of agricultural sales (Nile and Zepeddl 20 Organic agriculture, another
related alternative to conventional farming, waseotrivialized (Starr, 2010), but in

2009, consumers spent nearly $25 billion on orgéoud, 4% of total U.S. retail food
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sales. Supermarkets sold more organic productsrtatamal food stores in 2006,
indicating their emergence as a mainstream pradNiet and Zepeda, 2011).

Whether and how often an individual utilizes lofzadds, the system is generally
viewed favorably with similar motivating factorsdabarriers listed across studies.
Several studies evaluated opinions of local foodragrthe general population and local
food shoppers. National data gathered from the Radketing Institute (FMI) found
that the majority of respondents cited freshne2%0)8 support for the local economy
(75%), and knowing the source of the product (5&8%o)notivating factors in purchasing
local food from direct markets or grocery stordd.8. Grocery Shopper Trends,” 2009).
The most recent FMI report indicated that 48% afipgants looked for local food when
shopping (“U.S. Grocery Shopper Trends,” 2012).usagroups conducted in the U.K
found low rates of purchasing, but pervasive en#tsus for local foods across
socioeconomic levels. Similar to the results frova EMI, the participants viewed local
foods as fresher and tastier than conventionabygrproducts and cited a need and
effort to support local farmers (Chambers et &1Q7). Researchers in New England
conducted focus groups and individual interviewsdamal food as well. Freshness and
taste were again mentioned, but also distrustdstrial farming and an impression of
increased food safety with limited to no middlenBerlin et al., 2009). Seyfang (2008)
conducted semi-structured interviews and distridhsigrveys to customers of Eostre, a
British organic producer cooperative that supphi€3SA, farmers’ markets, and food
service for local schools and a hospital. Neatlyedpondents (94%) felt that food from
Eostre was “better for the environment” in genaraparticular because of their efforts at

“cutting packaging waste” and “reducing food mil¢Styfang, 2008).
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Despite these positive opinions and a generalfgehiat shopping for local food
would be a worthwhile and enjoyable experienceess\barriers have been identified.
Chambers et al. (2007) conducted four focus gromaswith low socio-economic status
(SES) individuals and two with participants repagthigher SES. Most individuals
across groups thought local foods were more expertisan those in supermarkets.
Participants also felt that regularly shoppingoatl food outlets would be inconvenient
due to lack of time and opportunity (Chambers gt24107). Eostre farmers’ market
customers felt the major drawback to purchasingallocompared to buying foods at
supermarkets was convenience and accessibility Y5@%owed by higher prices (26%)
and surprisingly, poorer quality of produce (20%t)e Eostre CSA customers cited
limited choice and inability to select produce las greatest disadvantage to supermarket
shopping (50%), as well as price (20%) (Seyfan§820

Within the local food movement, there is a slowpleing shift in beliefs and
values around food and an expanding inclusivityinhgdy addressing issues with price
(Starr, 2010). Local food has been criticized aslédrst endeavor that perpetuates
inequalities (Blake et al., 201Btinrichs, 2000)Consumers who are wealthier are more
likely to cook with raw ingredients and be awarenfl willing to purchase local food
(Blake et al., 2010). Farmers’ markets and CSAsangetimes focused on as the
specific niche of “exclusive products and exclustustomers” (Hinrichs, 2000). Farmers
may choose to charge a premium for their prodiesause people will pay for it with
the value-added effect of a direct relationshipréby becoming too expensive for lower

income shoppers (Blake et al., 20Hinrichs, 2000)
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Elitism in local food, however, is only part of te®ry. In New York City,
‘Greenmarkets,’ the largest network of urban fasherarkets in the country, locate in
some higher-income neighborhoods to offer specalbgucts, but they also provide a
much-needed source of fresh produce for neighbahtaxcking access (Severson, 2006)
Low-income communities are also creating commugétydens and farm-related youth
education projects (Starr, 201Qther organizations, such as the Food Trust, waitkinv
low-income communities to establish farmers’ maskaatd healthy corner stores to
increase the amount of fresh, healthy, and affdedfaimd to small, neighborhood stores
(Starr, 2010). The movement has reached the pdiaterthe U.S. government has gotten
involved, with the 2008 Farm Bill diverting more nm&y away from corporate agriculture

to farmland protection, conservation, and localfggstems research (Starr, 2010).

L ocal Foodsto Improve Fruit and Vegetable Consumption

With growing popularity, market share, and inclutyivocal food systems may
be a viable option for providing or supplementirgess to and intake of fresh FV. At the
most fundamental levdlpcal food could be the production of one’s owndarce.
Likewise, Alaimo et al. (2008) found community ganers in Flint, Ml, consumed FV
1.4 times more per day than non-gardeners and 3v&rgmes as likely to eat FV at least
five times a day. Cleveland urban gardeners conduhteservings of FV in the fall and
6.3 servings in the spring of 1995 (Ohri-Vachaspat Warix, 1995), indicating both an
increase in intake and a residual effect afteigtioaving season. Litt et al. (2011)

suggested the impact of community gardening onvagest due to the creation of
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connections between gardeners, their physical acidlenvironment, and food
production.

As previously mentioned, ‘local’ often refers tioett markets. Literature on
farmers’ markets and FV intake seems mostly foctised deserts. Food deserts are
urban neighborhoods or rural areas with limiteceasdo healthy, fresh, and affordable
food. Lack of access to healthy foods, like FV,tabutes to lower diet quality (AMS,
2013; Lucan and Mitra, 2012). In Austin, TX, a lttnginal pilot study was conducted to
measure the impact of the introduction of two fatands in low-income neighborhoods
without adequate grocery store access. Withinwlbenteighborhoods, 92 individuals
were recruited for the study and completieel Farmers’ Market Questionnaira either
English or Spanish, which included FV intake quesibased on the National Cancer
Institute seven-item screener food frequency qoestire. The stands were open for two
to three hours, one day a week for 12 weeks. 8taliy significant improvements in
fruit, fruit juice, green salad, tomatoes or sa#sa] other vegetables (excluding potatoes)
were found among participants according to podtsieseys (Evans et al., 2012).

McCormack et al. (2010) reviewed farmers’ marketles that reported
nutrition-related outcomes. Participants enrolletath the WIC program and associated
FMNP that provides coupons for fresh produce placa@jher value on FV and viewed
FV preparation and price more favorably compareaoto-FMNP women. Individuals
taking part in SFMNP also had more positive atetitbwards FV preparation and had
increased FV consumption compared to baseline Wata.FMNP and SFMNP
participants perceived the quality of produce tqus¢ as good as, or better than, that at

the grocery store. Also, these individuals repopkeshning on returning to the farmers’
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market after their coupons were gone and many rpadsases in excess of coupon
value with their own money (McCormack et al., 2018)a Michigan WIC FMNP
intervention study (Anderson et al., 2001) and £WMNP Ohio cross-sectional study
(Kropf et al., 2007), participants increased tikairintake significantly compared to only
those enrolled in WIC. A Seattle, WA, pilot prograelivering SFMNP baskets to
homebound seniors showed increased FV intakesOdyskervings per day, addressing
the issue of difficulty in transportation for red@ag SFMNP coupons (Johnson et al.,
2004).

The City Fresh program in Cleveland, OH provideésesh Stops” in low income
neighborhoods to improve access to FV. Fresh Stapsun partly as Farmers’ Markets
and partly as CSAs (Ohri-Vachaspati et al., 2000 SAs, typically customers purchase
a share of a farmer’s harvest for a season in advadtvery week or month, the customer
gets a box or bag of fresh, local produce (Wilkms2001). Customers pay for a Fresh
Stop shares in advance, weekly or seasonallythedrea regular or reduced price if they
live at<185% of the poverty line. Unlike traditional CAgvrever, customers can choose
their own produce instead of receiving a pre-destiggh box or bag of FV. Recipes, food
samples, and nutritional information are also @teon a ‘learning table’. Based on pre-
and post- survey data, low-income individuals edgrered a statically significant
increase in consumption of FV a snacks, eating rii@ne one type of V/day, and
ingesting at least five servings FV/day. While stattically significant, there was a trend
in increased affordability of FV (Ohri-Vachaspdtia¢, 2009).

Farm-to-Institution (FTI) programs can also beizgitl to align an organization’s

food service operation with its health and sustalitg ideals. FTI programs bring
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together farmers and members of institutional comitres, like worksites, schools,
colleges, hospitals, museums, and faith-based @atgons. Often, locally produced farm
products are incorporated into the cafeteria m@uwaking classes, cafeteria promotional
materials, field trips to farms, and taste testslma utilized as means of accentuating
local foods’ freshness and quality as means okeming FV intake. Institutions can also
host farmers’ markets to increase convenience afh@asing local foods, as well as
reducing the cost of operating the markets by ghagi space at minimal prices or for
free (Harris et al., 2012).

In 2013, the USDA will be distributing the firstrfa-to-school grants worth a
total of $4.5 million to bring together farmers asthool food service, impacting children
in 37 states and the District of Columbia (Food Bindkition Service, 2012). Anecdotal
evidence has indicated students will eat more Fémthey were sourced directly from
farmers, presumably due to flavor, encouragement staff excited about local food,
and direct interactions with growers (Izumi et 20,10). Michigan school food service
directors were found to have some concerns aboat food, namely cost, reliability, and
seasonality of FV, and lack of local producers fawhom to purchase. If price and
guality were competitive with current supplierswayer, 83% were interested in buying

directly from local farmers (Izumi et al., 2006)

Defining and Describing Foodsheds
One way to spatially define a local food systerthisugh foodsheds.
Permaculturalist Arthur Getz used the term foodsdsednalogous to a watershed, in

terms of conceptualizing the flow of food into amat of an area as a means of
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understanding the system (Kloppenburg et al., 1996ppenburg et al. (1996)
described five fundamental principles implicit ootisheds: they are embedded in a local
economy; are a part of a commensal community; elfgosotectionist, secessionist, and
successionist; use nature as a measure; and plitgers and consumers into close
proximity.

Foodsheds are embedded in a moral economy focustbd as central to life, a
concept around which relationships can be estaddigkloppenburg et al., 1996).
Farmers’ markets are perfect examples of how maekationships work within the
moral economy. The farmer is able to earn a greatgyortion of the income generated
by his or her crops, gain greater control over vid@roduced, and enjoy visiting with
customers and the value-added price that goes alithgt. Consumers get high-quality,
fresh produce at a reasonable price, and theylestaies with the producers. If either
feels they are not getting enough value for thiéares or money, they will no longer
participate in the system (Hinrichs, 2000)

Another foodshed principle is building a commergahmunity. Commensal
communities involve the establishment of socia beyond the market among producers
and consumers, and between producers and consuiggspenburg et al. (1996) cites
small-scale cooperatives, CSAs, and community gerds examples.

Foodsheds should employ the concepts of self-piotecsecession, and
succession, as well. Self-protection refers tofasad to simply submit to the globalized,
industrial food system (Kloppenburg et al., 1998)e La Via Campesina movement of
farmers to gain “food sovereignty” and “the rigbtfeed oneself’ is one example of the

concept(Starr, 2010), as are the Amish, home gardenegsd, s&vers, and food co-op
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members (Kloppenburg et al., 1996). Secessiormeval of oneself from the global
system and creating an alternative. Successidreigansfer of resources and
commitments from the old system to the new, loc&. &Gecession and succession should
be based around small and mid-size farms or opesgtsince economies of scale have
led to a low-value commodities market with high{fgrprocessor middlemen
(Kloppenburg et al., 1996)

Proximity is the fourth principle. Foodshed bounegmwill likely be fluid and
shift to enable the community to be more self-reliar reduce dependence on external
trade. Close proximity of producers and consumerglavmake the stewardship of the
land, energy efficiency, and social welfare a aiilee responsibility of more immediate
and practical concern (Kloppenburg et al., 1996)

The last foodshed principle is “nature as measuNature should be appreciated
for its limits and opportunities, with diets shifty seasonally and between regions.
Industrial agriculture currently uses often envir@amtally damaging technology to
override natural constraints (Kloppenburg et 894d). Global food prices are rising, in
part due to the impacts of climate change, climl@ngrgy prices, and the use of land to
produce biofuels instead of foo#igriculture faces a huge challenge in meeting the
populations’ nutrient needs and increasing foodisgcwhile using less fossil fuel

(Peters et al. (b), 2009).

Application of the Foodshed Concept
Foodsheds, and local food systems in general aapp®ffer healthier

alternatives to the conventional agriculture systemerms of nutrition from increased
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access to, and consumption of, fruits and vegetabienger social structures, and more
environmental integrity (Kloppenburg et al, 1996n#ths, 2000). The degree to which
these systems can meet local communities’ needs ey, requires further exploration.
Several studies have been conducted to asses$dodatapacity and a place’s ability to
feed its population.

To begin producing such estimates, a land are#ohas designated as ‘local,” a
subjective term that could be based on distaneamous political boundaries
(Desjardins et al., 2010). Clancy and Ruhf (20XQua that a regional approach to
‘local’ should be taken to increase sustainabilitpcal’ is often defined by small
geographic areas, from 50-400 mile radii or onditee of towns, counties, or portions of
states. Expanding ‘local’ to a regional area dfadesor many states increases self-
reliance (supplying as much food as possible iaraa without degrading the natural
resources), food security (generally, the abilityptoduce enough food to meet a
population’s needs), sustainability, economic Jighiand resilience due to diversity.
Diversity includes type of products produced bsbalarious scales. Regional trade
economies should be supported and encouragedashié the focus from the global to
the local marketplace (Clancy and Ruhf, 2010). fdwggonal approach was taken in a
British Columbia, Canada, study (Morrison et ab1@)as well as a New York State
model (Peters et al. (b), 2009). Researchers iNtaterloo region of Canada and
Willamette Valley, OR, chose to evaluate smalleaarwith distinct identities and senses
of place(Desjardins et al., 2010; Giobolini et al., 201he assessment of food capacity

in a study in Detroit, MI, was focused on the abibf urban agriculture on vacant lots in
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this deindustrialized and depopulated city to féexcity’s population (Colasanti and
Hamm, 2010).

Once a study area is designated, information od tmmsumption and population
is collected. Population demographic data are alkdlfrom census records (Colasanti
and Hamm, 2010; Peters et al. (b), 2009; Desjametias., 2010; Giobolini et al., 2011).
Estimates of actual food consumption may be derix@ad the USDA Economic
Research Service Loss-Adjusted Food Availabilittadase’s daily average servings of
FV per capita (Colasanti and Hamm, 2010; Peteat ¢b), 2009) ofood disappearance
data (Desjardins et al., 2010). The Giobolini e(2011) study included only
recommended intakes and the Morrison et al. (26d.@)y in British Columbia, Canada,
did not consider intakes, only agricultural capadidther studies (Colasanti and Hamm,
2010;Peters et al. (b), 200%iobolini et al., 2011) used the USDA Dietary Glines as
outlined by My Pyramid to obtain recommended intakehile the researchers in the
Waterloo Region study utilized Canada’s Food G(idesjardins et al., 2010).

The spatial and temporal variability in food protioc was determined for British
Columbia, Canada, in the Morrison et al. (2011§gtitbome agricultural yields remain
relatively stable year after year and so requilg arsingle year of data, while others
vary greatly over time and require multiple yeafrgaa to determine an average. Data
were gathered from Statistics Canada, includingMdpecultural Census and Food
statistics. Productive farmland was mapped, alottig avstribution of food on a food
group basis. Researchers found that while farmeaslwell distributed throughout the

province, food groups and individual products weiae isolated to small regions.
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In the Desjardins et al. (2010) study, researcbeatuated the Waterloo region of
Ontario, Canada. Researchers first estimated thierduand forecasted 2026 population’s
recommended FV, legume, and whole grain needs lms€dnada’s Food Guide
Researchers focused on these food groups becaysarthcurrently under-consumed.
“Current food intake” was derived from food disapmnce data and compared to
recommendations to come up with “optimal intakésat These ratios showed the
significant increases in food groups required t@tmecommendations. Next, a list of
foods that could be grown in the Waterloo regiod #or which there was a market was
developed. The land area required to produce thatdies of these foods required for
the population to meet recommendations by 2026o0aksilated. Converting ~10% of
currently cropped hectares to the production oemudnsumed foods would be feasible
agriculturally, considering the environmentally esaable conversion of pastureland and
seasonality, as well as significant in increasowgl availability of FV, legumes, and
whole grains (Desjardins et al., 2010).

In the analysis of the New York state (NYS) foodshtbe complete diet needs
per capita that could be met within the shortestatice were mapped. Human Nutrition
Equivalents (HNE) were developed and comprisetball groups combined in certain
proportions to meet nutrient recommendations f@ year and included only
commodities produced in the state. Land requiresfemteach commodity were
estimated by converting food needs into quantus=d in agriculture (i.e., pounds or
bushels versus cups or ounces) and dividing byageeNYS yields. GIS Maps were
created using soil data from the Soil Geographitabase and Master Soils list and of

land in agricultural production using the 1992 Watl Landcover data set. Combined,
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the maps displayed potential productivity of laAdricultural land prone to erosion was
designated for forage crops and all other landhigh value crops (Peters et al. (a),
2009).

A computer model was used to match population fitid production, using the
minimum number of food miles possible. The popolabf NYS was separated into
urban areas and rural population centers, whiléatihe was partitioned into five
kilometer by five kilometer production zones. Tlesults were uneven due to the uneven
distribution of population (concentrated in the th@ast) and production (concentrated
mostly in the west). Only 2% of New York City’s risecould be met, while 84% of
other urban areas and 98% of rural population cemeeds could be met (Peters et al.
(a), 2009). On average, 34% of NYS's total needsccbe met within the state (Peters et
al. (a), 2009). The average distance food hadatetiwas 49km, although this figure was
much smaller in rural areas and much further foil\(Peters et al. (a), 2009).

In the Colasanti and Hamm (201€udy, the amount of available vacant land in
Detroit that could be used to grow a significanbamt of the population’s fresh FV
intake and consumption was assessed. Informatisrgathered on seasonal availability
of crops from the Michigan State University (MSUu&ent Organic Farm, MSU
Extension 2004 Michigan Availability Guide, and gersations with two staff members
from the Michigan Food and Farming Systems nonpoofjanization. Vacant land
parcels that could theoretically be turned intongng space were identified using a 2008
dataset on vacant lots from the City of Detroit anuss-referenced against 2005 aerial
images from the Michigan Geographic Data Librargs&archers found 4,848 acres of

publicly owned, vacant, non-park land. Based oadlgrowing methods (high
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biointensive, low biointensive, and commercial) &mee production scenarios (field
only; field and storage; and field, storage, araksa extension methods), During the
growing season, Detroit could produce 65% of fresdpetables and 39% of fresh, non-
tropical fruits currently consumed on less thari thed available land (1,839 acres) at low
productivity levels or the same percentages ofmenended FV at high productivity
without season extension methods on roughly theesamount of land (1,831 acres)
(Colasanti and Hamm, 2010).

The Giobolini et al. (2011) study calculated thecpatage of food group
recommendations for those living in Willamette \égll OR, that could be met through
current agricultural production in the region. Imfation on agricultural yields was
collected from the Oregon State University Extenss@rvice’s database, Oregon
Agricultural information network, for 2004-2008. $&archers included all food groups in
their analysis, using Kantor’s tables (Kantor, 19@8convert serving sizes to food
production units. In 2008, Willamette Valley agiicue production theoretically met
67% of annual required grains, 10% of vegetablelsie®4% of fruits, 59% of dairy, 58%
of meat and beans, and 0% of dietary oil requirgm@aiobolini et al, 2011).

Foodshed models, however, have inherently low gdizability due to difference
in population and environmental conditions. Theagaty of Arizona to meet its’
populations needs has yet to be determined aia igurpose of this study. In the
Arizona Foodshed model, much of the methods fragmtievious literature were adopted
and expanded upon by including an analysis of \axetsub groups and production on a
monthly and seasonal basis to provide a depicti@ha@anging local food availability

throughout the year.
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Arizona: Geography, Climate, and Agriculture

The foodshed in Arizona is a product of the stagegsgraphy, climate, and
position in the national food system. Arizona enpasses 113,909 square miles. Within
the state are three main topographical areas:haghegeau (5,000 and 7,000ft elevation)
in the northeast, a mountainous region orientetheast to northwest (9,000 and
12,000ft elevation), and low mountain ranges arskdevalleys in the southwestern
portion of the state. The high plateau receives@pmately 10 inches of precipitation
annually, with mostly sagebrush and native graasesgetation. Arizona consists of
Ponderosa Pine forests in the mountainous regan the southeast to the northwest of
the state. This region receives the most precipitatip to 25-30 inches of rain and
melted snow. The southwestern desert valleys asxt@msion of the Sonora Desert of
Mexico and elevations are as low as 100ft in thevdroColorado River Valley. The
desert receives only three to four inches of rainyear. Temperatures in the state can
range from well below zero in the high plateau ar@intainous regions of central and
northern Arizona during winter to over 125 degrées the desert during the summer.
The daily range between minimum and maximum tentpess during dry portions of the
year can be 50 to 60 degrees F (“Climate of Arizonal.)

Elevation and season mostly dictate precipitatihmaughout Arizona. In
November to March, the higher mountains of ceraral northern Arizona are subject to
winter storms originated over the Pacific Oceatgrofvith heavy snows. Snow can
accumulate to 100 inches deep or more, and theraptiduring the spring supplies the
rivers of the state with water. Reservoirs builttlha streams and rivers supply water to

the heavily farmed desert areas in the lower SakR/alley and the lower Gila River
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Valley areas. Summer rains, originating in the @filMexico or Gulf of California,
occur between early-July until mid-September (“Gitemof Arizona,” n.d.).

Over one million acres of land are devoted to@gfire in Arizona. Almost one-
half of the acreage is in Maricopa County, abow-quoarter in Pinal County, and 18% in
Yuma County. Storage reservoirs created by the &@bisDam on the Salt River,
Horseshoe Dam, and Bartlett Dam on the Verde RVarl, Pleasant Dam on the Agua
Fria, and Coolidge Dam on the Gila River supplywater required for growing crops.
The Colorado River is the primary source of Yumai@g's water (“Climate of
Arizona,” n.d.)

A growing season is defined as the period betwesarés and varies greatly in
Arizona. In the higher areas of northern and easdizona, it may be as short as three
month, while desert valleys can have several ssogegears without a freeze. The
desert valley’s irrigated crops constitute the mgjmf fruit, vegetable, and commodity
production and are important to the economy ofsthage. Cotton, grain, alfalfa, citrus
fruit, melons, head lettuce, and other vegetablegeown throughout the year (“Climate
of Arizona,” n.d.).

Ranching and agriculture are Arizona's second $rgmurce of revenue,
contributing $10.3 billion to the state’s econonfifie state is the nation’s second and
third largest producer of lemons and tangerinespeetively. Arizona farmers produce
close to 20 million pounds of apples a year, aredogcan crop is worth $52 million.
Yuma is the world’s winter lettuce capital. Betweddovember and March, the county
supplies roughly 95% of the United States’ heaitet, leaf lettuce, and romaine lettuce,

in addition to a variety of other seasonal vegetmbArizona is also second in the U.S. in
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cauliflower and broccoli production (“Farming andri®hing,” n.d.). As a major
agricultural producer, Arizona seems well situdtegdroviding a sizable portion of its

population’s FV needs.
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Chapter 3
METHODS
To develop a comprehensive model assessing tkataxtwhich Arizona

agriculture can meet recommended and current cqoisumof fresh FV of Arizonans,
disparate datasets, estimates and assumptionsigaale Using these data and including
assumptions where appropriate, three main compsnteinihe model were developed:
calculation of total weight of recommended FV irgdér all Arizonans, calculation of
total weight of estimated intake of FV, and caltiola of total fresh FV production. Each
component required several steps (see figure g @asnumber of data sets that are all
available in the appendices. FV will refer to F,avid VSGs. ‘Fresh’ will refer to both

fresh FV and non-tropical F.

Recommended AZ Fresh FV Intake (Step 1): Fresh fruit and vegetable
recommendations were calculated for Arizonans imnpis per year by multiplying the
population of Arizona by FV recommendations by agd gender groups and physical
activity level. To do so, we gathered populatiotadeom the 2010 Arizona Census as
the basis of the total population needs for theest&v recommendations were derived
from the 2010 Dietary Guidelines for Americans (DSSAUSDA (a), 2010).. The DGA
recommendations are provided by age, gender, aygigalh activity level, so we gathered
physical activity data, also listed by age and genfilom Trojano et al. (2008). Gender,
age, and FV recommendations by physical activitgllerere combined to provide total
Arizona population-level FV recommendations. Detail these calculations are

described below.
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STEP 1a

Population:Daily fruit (F) and vegetable (V) and weekly veds#tasub-group
(VSG) recommendations were calculated. As previonntioned, Arizona population
data were derived from 2010 U.S. census counts fhenmost recent estimates (April
2010) and were listed in five-year age cohortstandender (Appendix A) (U.S. Census
Bureau [USCB], 2012). FV recommendations do nosteioir individuals 0-2 years old,
so they were excluded from the model. The censhertof 0-4 year-olds was divided
by five to determine the number of people for egedr of life represented, assuming
equal distribution across ages. The figure reptesgtwo years’ worth of people was
subtracted from the total population for the 0-aryeld cohort.
Physical Activity:Because DGA recommendations incorporate physi¢aditgdevel
along with age and gender, we applied assumptegerding physical activity level
across the Arizona population. We gathered physiciity data published from
NHANES (2003-2004) surveys and accelerometer adiach provided national
estimates by age and gender of the percentagelifdnals adhering to physical activity
recommendations (Trojano et al., 2008) (AppendixTBie definition for “active” was
based on CDC recommendations of 30 minutes obat lmoderate-intensity activity for
adults or 60 minutes of such exercise for youtlaioleast five days a week (USDA,
2011). Trojano et al. (2008) considered an aduftaiee met the recommendation if they
acquired their 30 minutes of exercise in modifi@dniinute bouts. For youth ages 6-19
years old, every minute of at least moderate intgastivity counted toward their

recommended 60 minutes per day. The study didiffetehtiate between moderately
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Figure 1

46  Steps to Evaluate the Arizona Foodsh€dgacity to Meet the Fruit and Vegetable Needb®fArizona Population

Step

Sub-step

Variable/Data sets
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Calculated fresh
fruit and vegetable
recommendations
for Arizonans
(pounds per year)

=

la: Daily fruit (F) and vegetable (V) and
weekly vegetable sub-group (VSG)
recommendations were calculated

1b: Recommendations were adjusted to onl
include the % of FV likely consumed fresh

1c: Recommendations were converted to
pounds per year and summed across censy
cohorts

=

S

la

e Population/ 2010 Arizona Census;

¢ Physical activity/ Trojano et al 2008

e FV recommendations/ 2010 Dietary
Guidelines for Americans

1b:

o % FV likely to be consumed fresh/ USDA
Economic Research Service (ERS)

¢ % non-tropical F consumed/Food Intakes
Converted to Retail Commodities databa
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STEP 3:

Calculated fresh
fruit and vegetable
yearly production
for Arizona
(pounds per year)

3a: Arizona fresh F, V, and VSG were
calculated in pounds per year

3b: Production was adjusted to remove loss
estimates from the total

3a

3b:

Acres harvested for the fresh market/
2007Arizona Census of agriculture
Yield per acre/ 2009-2011 USDA
Economic, Statistics, and Market
Information annual summaries

e Loss estimates/ Kantor (1998) and
USDA ERS

STEP 4:

Calculated the
monthly and
seasonal fresh fruit
and vegetable
production for
Arizona (pounds

4a: Monthly Arizona fresh, consumption levé
FV production was calculated, based on
months each crop is in season

4b: Seasonal Arizona fresh FV production w
calculated, based on two seasons: warm
(April-September) and cool (October-March

U

g

Months in seasdrArizona Harvest
Calendar from the Arizona Nutrition
Network/ USDA lettuce statistics/ USDA
carrot statistics/ Watson (2011)

per year)

STEP 5: 5: Percentages of fresh FV recommendations Not Applicable
and intakes that could be met by production
were calculated

Compare

calculated Arizona

recommendations -

and intake to
production of fresh
fruits and
vegetables




and vigorously active individuals; for the purposéshis study, therefore, the proportion
of people who met the recommendations were coreid@oderately active. Also,
Trojano et al. (2008) did not include data on pedess than six years of age, so for the
purposes of this study, it was assumed the cohastd0% active. There are no specific
USDA recommendations for children 0-5 years old[@8$2011). The Arizona
population per year of age was multiplied by thecpetage of physically active and
sedentary individuals, assuming Arizonans exercideébe same rates as those in the
Trojano et al. (2008) study. When census and phlaittivity age cohorts did not match,
the physical activity percentages were averagedaptied to the age cohort. Calculated
population numbers of active and inactive peopleesweunded to the nearest person.

Recommendation&V recommendations were derived from 2010 DGA data
cups per day by age cohort and gender for inactdieiduals (Appendix C-F) and for
active individuals based on calorie need and libtethdividual year of age and gender
(Appendix D). The five vegetable sub-groups ar& dmeen, red-orange, beans and
legumes, starchy, and other. The age and gendertsdbr inactive recommendations
did not match those from the census. As such, resemdations were averaged across
census cohorts. To determine recommendations fimeaadividuals, we matched the
estimated calorie needs for moderately active iddals (Appendix E) with daily F and
V and weekly VSG recommendations in cups per dagdbyrie range (Appendix F)
according to data from the 2010 DGA report. Actigeommendations are listed by year
of age and were averaged across each census d®booimmendations for each census
cohort and physical activity level were then adtgether for total cups per day

recommended for the AZ population (Appendix G and H
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STEP 1b

Fresh, Non-Tropical FruitRecommendations were adjusted to only include the
percent of FV likely consumed fresh. The origingpadcessed products can be difficult
to determine and some crops cannot be grown lgalyhis model included only fresh,
non-tropical FV estimates. The average Americat) d@netheless, consists of both
processed and fresh produce components in estirpedpertions that need to be
accounted for to obtain realistic fresh recommendat Based on a three-year (2008-
2011) average of food availability derived from theited States Department of
Agriculture (USDA) Economic Research Service (ER®8)ericans consumed 48.5% of
their F in fresh form (Economic Research Servide$E(a), 2012). The F servings in
cups per day were multiplied by this figure to thet total recommended fresh F
consumption amounts. Those numbers were then fuathended to account for tropical
F consumption. Tropical F accounted for an avecd@e59% of total F consumption in
the United States. Included in the tropical fraiteggory are: guava, lychees, mangoes,
mango juice, papayas, passion fruit, passion jnige, pineapples, pineapple juice
(Bowman et al., 2011) (See Table 2).

Fresh Vegetabledtor V, the five-year (2006-2010) average of foodikability
showed Americans consumed 47.65% of their V infifesm (ERS (a), 2012). The V
servings in grams per year were multiplied by 4%866 get the total fresh V
recommended consumption amounts. Since these $igmeebased on national data, it
was assumed that Arizonans consumed fresh andgsext&V and tropical and non-

tropical F in the same proportions as the Amermaarage. It was also presumed that
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people would eat the same percentage of each V&b \segetables in fresh form (See
Table 2).
STEP 1c

Conversion to gramsthe fresh FV recommendations from step 1b were then
converted to pounds per year. Recommendations)astil intakes, and production were
all calculated in pounds per year, so they coulddrmapared to one another. To estimate
total pounds of yearly fresh FV requirements f@ &rizona population, servings in cups
for FV were first converted into grams using theersion factors provided by Kantor
(1998) (Appendix | and J), based on previously @ingld methodology (Giombolini et
al., 2010; Colasanti and Hamm, 2010), as well aBAIERS data (ERS (c), 2012)
(Appendix K) (See Table 2).

The F and V groups’ serving weights in grams pgrwere averages of fresh F or
V used in this study to estimate production fordtege. Most data were available from
the Kantor (1998) tables, but blackberries andbespes were not listed, so we used the
grams per cup of strawberries as a proxy. Weightarder squash and summer squash
were derived from the USDA ERS “Fruit and Vegetdbiees” database (ERS (c),
2012). Kantor (1998) did not include pumpkin andD4SERS provides only the weight
for canned, so winter squash weight was substitlied VSG grams per serving are
averages of the weights of the V included in thgr®up calculation, categorized by sub
group. The vegetables by sub group are as folldask green (broccoli, lettuce [head,
romaine, leaf], and spinach); red-orange (carmispkins, squash [summer and winter],
and tomatoes); beans (dry, edible excluding limenbk starchy (sweet corn and

potatoes); and other (snap beans, cabbage, caudiflaelery, dry onions, and
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Conversion to pounds per yedfter FV recommendations in cups were
multiplied by average grams per cup, they were eded to pounds per year. First, the
total grams per FV group were multiplied by 0.00# (hnumber of pounds per gram) to
obtain pounds per day. Next, the V and F categovese multiplied by 365 to obtain
average recommended pounds per year. The VSG reeodations are weekly, so the
estimations for those groups were multiplied bytdarrive at pounds per year (See

Table 2).

Estimated AZ Fresh FV Intake (Step 2): In order to determine the extent to which AZ
FV production could meet current consumption levetsimated intake of fresh FV for
Arizonans were calculated in pounds per year. dxans, on average, do not meet FV
recommendations (CDC, 2010), so we included intaleir model to account for the
amount of FV thais consumed, as well as recommendations. FV intaleoalculated
using national per capita figures in grams of rdé&aiel foods. These figures are
estimates from mean dietary intake data by agert@mAmericans over two years old
found in Food Intakes Converted to Retail CommediDatabases (FICRCD), 2001-
2002 (Appendix N and O) (Bowman et al., 2011). FKeRCD were jointly developed
by USDA'’s Agricultural Research Service (ARS) armbBomic Research Service (ERS)
and are based on a one-day diet recall from thewaolg three surveys: Continuing
Survey of Food Intakes by Individuals 1994-1996 4868, National Health and
Nutrition Examination Survey 1999-2000, and What P&t In America, National Health
and Nutrition Examination Survey 2001-2002. Comborafoods, like pizza or

casseroles, listed on surveys are broken dowrsgparate food group components based
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on how much of each food group is present in 1@dngrof a survey food. All foods
within a group are converted to the raw form; feample, all frozen, canned, and dried
carrots consumed were listed as raw carrots. Oramngeand apple juice were listed and
removed from the calculation of fruit, since onlfiate fruit was considered. Total V and
total F were available from these data, but vedetsitb-groups were determined by
adding together individual recorded V in each grolme V by sub-group were as
follows: dark green (total leafy vegetables anddd.ttal brassica); red-orange (carrots
and tomatoes); beans (dry, edible legumes inclulihmg beans); starchy (sweet corn,
green peas, and total roots and tubers); and @thkary, cucumber, green peas, onions,
pepper, and 0.5 brassica). The brassica groupdedluroccoli, cauliflower, brussel
sprouts, cabbage, chard, collards, cress, kaletansugreens, radish, rutabagas, turnips,
and turnip greens. The total roots and tubers oayagostly consisted of potatoes but
also contained small amounts of beets, cassa@magckohlrabi, parsnips, sweet
potatoes, tapioca, taro, and yams. Some of thegsaldes were not categorized as
starchy, so the results may have been overestimates

To justify using national per capita data for Fritake, we compared adult
BRFSS data for Arizona to BRFSS data for the Un8&ates and our calculated mean
intakes of FV to Arizona BRFSS data. To calculasamdaily intake of FV for women
and men, grams per day were added together fdnméase for Arizonan$18 years old.
The total FV consumption for AZ adults was mul&galiby one minus the average loss
percentage to get total estimated intake. Thesedgwere then divided by grams per
cup of FV derived from Kantor (1998) and ERS taltteget intake in cups per day. The

total cups per day were then divided by the adutitation of Arizona, 4,757,009.
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STEP 2a

Intake Estimates by Coho®Z FV intake estimates were calculated in grams per
day at the retail level, as a first step in conugrconsumption to pounds per year to be
compared to production results. The intake datawerken down in age-gender groups
(Bowman et al., 2011). These groups did not matelcbhorts from AZ census data. The
intake of individuals within census cohorts werer#fore averaged and multiplied by the
cohort population. The totals across cohorts wenensed to get total AZ FV intake in
grams. The calculations are available in Appendan® Q.
STEP 2b

AZ FV intakes were converted to pounds per ye#natetail level. The grams
per day of all FV groups were multiplied by 365otatain estimates per year and then
converted to pounds by multiplying by 0.002 (thentwer of pounds in a gram) (See
Table 4).
STEP 2c

Intakes were adjusted to only include the percéfolikely consumed fresh. As
mentioned in recommendations, processed produginerare difficult to determine and
tropical fruits cannot be grown in AZ. Fruit conspion was adjusted for tropical fruit
(4.59%) (Bowman et al., 2011) and fresh fruit (48)XERS (a), 2011). All vegetables
and vegetable sub-groups were adjusted for freghatable intake (47.65%) (ERS (a),
2011) (See Table 4).
STEP 2d

Intakes were then adjusted to remove loss estimsoetbe final intakes would

only include the portion of FV likely consumed. Tineakes from FICRCD are at the
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retail level. An estimated percentage of the weajltV purchased is not consumed. The
Kantor (1998) tables of retail level food intakes loss percentages by crop including:
loss from primary (farm level) to consumer weighinedible share, cooking loss, retail
loss, and food service and consumer loss. We waateodmpare FV from
recommendations, intake, and production at thewsopsion level. We therefore
removed all losses, except loss from primary tasoamer weight, from the estimated AZ
fresh FV intakes, as they were reported at thel teteel. Estimated loss percentages
were calculated as averages of the losses fonthedual FV used in production by
group (F,V,VSG). Squash (summer, winter, and pumypkias not listed in the Kantor
(1998) tables, so estimates of inedible sharexaaking losses were gathered from the
USDA ERS (ERS (c), 2012). An additional 32% lossrirretail and foodservice and
consumer loss was removed from the squashes betaesseconstant across the Kantor
(1998) tables and could be assumed to be the sami@oke crops. Loss estimates

calculations can be found in Appendix L and M.

AZ Fresh FV Production (Step 3): To determine Arizona’s capacity to meet its’
populations FV needs, fresh FV yearly productiantii@ state were calculated in pounds
per year. Acres harvested for fresh markets, yeldacre, and estimated loss percentages
were used to calculate Arizona fresh FV productidata on Arizona fresh acres

harvested were obtained from the 2007 Arizona Ceoségriculture (ACA) (Census of
Agriculture [CA], 2012) (Appendix R-T). To be codsred in the census, a farm must
earn $1000 or more per year of agricultural proslpecoduced or sold (CA, 2012). Data

on those who grow FV for themselves or make leas $1000 on production sales were
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therefore missing. For some crops, information omber of acres was withheld to avoid
disclosing data on a single farm. Other acreagenmdtion was either unavailable or was
less than half of an acre and so omitted. Dued@bove stated factors, production
figures calculated here are likely underestimates.

Yields per acre of the most common AZ grown cropsenrobtained from the
2012 USDA, Economic, Statistics, and Market Infotiora (ESMI) annual summaries
(Appendix U-X) by the National Agriculture Statis$i Service (NASS). The ESMI
annual summaries contain information on area pthraea harvested, yield per acre,
total production, and value of product for seleatemps on the national scale and by state
for 2009-2011. The yields were listed as hundremyltgcwt) or 100 pounds, or 1,000
cwt or 100,000 pounds (National Agriculture StatstService [NASS] (a), 2012; NASS
(b), 2012; NASS (c), 2012; NASS (d), 2012). We aged the yields over the listed three
years, from 2009 to 2011, then converted from owtdunds, so they could be compared
with recommended and estimates intakes, both imgu
STEP 3a

Annual Yield by CropArizona fresh FV were calculated in pounds per ysar
that intake, recommendations, and production atkdrsame units and able to be
compared. Fresh acres harvested by individual aebggetvere listed in the ACA tables.
The ACA does not, however, provide yield per agrproduction figures. The
“Vegetable Production” (2012) annual summary predidrizona state specific yield per
acre for the following vegetables: cabbage, hettdde, leaf lettuce, romaine lettuce,
spinach, broccoli, and cauliflower; as well astfmtal vegetables (NASS (d), 2012).

National yields from the annual summaries were disedther, less common Arizona
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crops (carrots, pumpkins, winter and summer squashmtoes, sweet corn, celery, dry
onions, and peppers), so that all vegetable subpgroould be represented (NASS (d),
2012). Arizona dry, edible bean and potato yielésenisted under the “Crop
Production” (2012) annual summary (NASS (b), 20TRe individual crops were
combined into vegetable sub-groups.

For fruit, the ACA contained harvested acres fotame (Appendix R), non-citrus
and citrus crops (Appendix S), and berries (Appefidi Arizona yield per acre data for
melons was found in the “Vegetable Production” atrsummary (NASS (d), 2012);
data for apples were found in the “Non-Citrus Piiaun” annual summary (NASS (c),
2012); and data for lemons, tangerines, and mamglarere found in the “Citrus
Production” annual summary (NASS (a), 2012). Lenmyiakls were reported by 2009-
2010, 2010-2011, and 2011-2012 groupings, so wettumaverage Yyield for these three
years. National yields were used for apricots, mbergrapes, peaches, and grapefruits
(NASS (a), 2012; NASS (c), 2012). Grapefruit anuda yields were given by the box.
AZ-specific data for pounds per box of lemons werend in the “Citrus Production”
(2012) annual summary, but only California, Floridad Texas data were available for
grapefruit (NASS (a), 2012). We used the Califofigares for grapefruit pounds per
box. Yield per acre for dates, figs, olives, anahpé were only available from California,
and raspberries and blackberry yields were onlylava for Oregon (NASS (c), 2012).
STEP 3b

Loss-Adjusted Total YieltProduction was adjusted to remove loss estimabes fr
the total, so that production only includes the anmdikely eaten and not wasted. Loss

estimates were calculated using the figures fromt#a(1998) and USDA ERS
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(Appendix L and M). Losses were similar to thosktsacted from the estimated intake
calculations, but included all forms of loss (priyiéarm to consumer, nonedible shares,
cooking loss, retail loss, foodservice and consumss) to bring the figures down to
approximately the amount that may have been ebhtess. estimates were subtracted from
the total yearly production in pounds by individ&& crop. The loss-adjusted yields
were added together for FV categories to obtairsemption level production in pounds
per year. Calculations for total fresh FV yield dosis-adjusted yields can be found in

Appendix Y and Z.

Seasonal Production (Step 4): The monthly and seasonal fresh fruit and vegetable
production for Arizona was calculated in poundsyear. Most FV cannot be grown
year-round. We wanted to capture the seasonalfitions in FV production. An
Arizona harvest calendar developed by the Arizoo#itbn Network was obtained and
used to determine the seasonality of each crogh®upalendar, Arizona was separated
into warm and cool climates to determine harvetggi@Arizona Nutrition Network
[ANN], 2011) (Appendix AA). Romaine lettuce harvelsttes were found on the USDA
“U.S. lettuce statistics” (2011) site (ERS (a), 2D(Appendix BB) and harvest dates for
carrots were found on the USDA “U.S. carrot staisst(2011) site (ERS (b), 2011)
(Appendix CC). Pear and plum harvest months wstedion a local foods website
(Watson, n.d.) (Appendix DD). Monthly productiorr the FV not on the harvest
calendar were all listed under warm, since thesecgs did not differentiate between
warm and cool climates.

STEP 4a
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Monthly ProductionMonthly Arizona fresh, consumption level FV prodoat
was calculated, based on months each crop is sosed@his is the first step in
determining seasonal production rates to expos@saijfations in the amount of type of
FV available in AZ throughout the year. The losgdated annual yields by crop were
divided by the number of months the crop could dedésted in both warm and cool
climates, assuming yields were evenly distribukeat.example, apples are harvested in
warm climates from July to November (five monthsgl an cold climates from August to
November (four months), so apples would be consttler harvest for nine months.
Calculations of production by number of monthseason are available in Appendix EE
and FF.

The yields from both warm and cool climates werdeattogether for total yields
per month. For apples, the calculated monthly ywedadild be listed under both warm and
cool climates, so the total yields for months inahhproduction occurred in both types of
climates simultaneously would be double that fonthe during which production
occurred in only one climate. All the V and F ylger month were added together for
total monthly V and F availability, respectivelyeesentative crops were summed for
each VSG. Appendix GG and HH display calculatedf®h FVV monthly production
data (See Table 6).

STEP 4b

Seasonal Productior8easonal Arizona fresh FV production was calculatesed
on two seasons: warm (April-September) and cootder-March) to show variations in
FV availability. The seasonal breakdown was proside the University of Arizona’s

Climate Assessment for the Southwest, Arizona Gknaad Weather fact sheet
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(“Climate of Arizona,”n.d.). The fresh FV produatiérom April to September were
added together to calculate the warm season’s lbpeoauction, and those from October
to March were added to calculate the cool seadotas production.

Dark-Green Vegetables$n addition to the process explained above, thk-da
green VSG were calculated based only on the nupfleonths the V were in season in
the warm climate (Appendix Il). Yuma County, sitein the desert valley of
southwestern AZ, supplies 95% of the country’sulsgtbetween November and March
(“Climate of Arizona,” n.d.; "Farming and Ranchihg.d.). Lettuce is in season in the
cool climate of Arizona from May to September (AN2011; ERS (b), 2011), but
presumably much less is grown at this time, skewhegseasonal availability for dark-

green V.

Comparing Recommendationsto Production and I ntake (Step 5): We wanted to
determine to what degree Arizona production conébtetically meet the Arizona
population’s needs. Calculated Arizona fresh F\omemendations and intake were
compared to the state’s FV production. Arizona neg@ndations, estimated intakes, and
production were all calculated in pounds per yeiéh @il applicable loss percentages
removed. With losses removed, the figures represmmumption-level data.
Recommended and actual intake figures were alassid] by removing amounts
representing processed and tropical fruits andte&dges. Production was based on the

number of acres harvested for the fresh market.
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STEP 5

Percentages of fresh FV recommendations and intakésould be met by AZ
production were calculated. Recommendations adéstwere compared to yearly and
seasonal production. Table 7 displays comparisbag@regate recommendations,
expressed as pounds/ year, as well as estimateat&ié in pounds/year, to yearly AZ
production. The percentages listed indicate thegreéage of recommended FV and
estimated actual FV intakes that could be met bggetion annually. Table 8 compares
aggregate recommendations to seasonal productidentonstrate seasonal variation in
meeting recommendations needs and actual consumpgds. The warm season
extends from April to September and the cool seasns from October to March. To get
seasonal recommendations, the yearly recommendatiere divided by two, since each
season is six months long. Lastly, Table 9 presietsub-analysis of the dark-green

VSG, only considering warm climate seasonality, pamed to recommendations.
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Chapter 4
RESULTS
Many tables were created in the process of biglthie model. Male and female

recommendations and intake were calculated usmgdme methods, but the sample
tables below (Tables 1 and 3) are only for femaWale FV recommendations can be
found in Appendix G. For recommendations, sepaedikes were also created for active
and inactive males and females, as well as fordaand VSGs for a total of eight
recommendation tables. Table 1 shows recommenddioractive females for F and V.
Since male and female and active and inactive resemdations were calculated
separately, they are listed independently in Tablaad male and female intakes are
listed individually in Table 4. Table 5 is a sampiam Appendix Y and lists only results
for dark-green vegetables, although the other Regmies were calculated in the same
way. Likewise, Table 6 is a sample from Appendix &t only shows monthly yield
results for total vegetables, dark-green vegetablad red-orange vegetables for January,
February, and March; although the full table ineélsi@ll FV categories for every month

of the year. All results can be found in the appezsl

Recommended AZ Fresh FV Intake (Step 1):

Table 1, Step 1a, Sample from AppendixnGtep 1a of the methods, daily FV
recommendations were calculated. Table 1 is a safrpph Appendix G that shows
recommendations for active females by age cohortthe two to 4 year old cohort, for
instance 1,607,000 cups per day of fruit are recendad. All cohort recommendations

for active females were added together for eaclt&t@gory and carried forward to Table
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2. The same was done for inactive females andeatid inactive males. For this step,
the daily recommended F for Arizona include: 529,33 ups for active females,
4,387,428.6 cups for inactive females, 722,858@sdar active males, and 5,152,347.7
cups for active males.

Table 2: Steps 1b and 1&ecommendations were adjusted to only include the
percentage of FV likely consumed fresh and wererexdad to pounds per year (see
Table 2). The top of the table shows the male/fepedtive/inactive recommendations
Sample from Appendix G

Table 1
Physically Active Arizona Females' Fresh Fruit and Vegetable Recommendations

Age ngrt PA% A;_:;; € Fruit Vegetables
per Avg Cohort per Avg
capita pe.r recs capita pe.r Cohort recs
(c/d) capita (1,000 (c/d) capita (1,000 c/d)
(c/d) c/d) (c/d)
p 1.0 1.0
3| 133892 133892 1.0 1.2 160.7 1.5 1.3 178.5
4 100.0% 1.5 1.5
5 1.5 1.5
6 1.5 1.5
7 | 222434 106234 1.5 1.5 159.4 2.0 1.8 191.2
8 1.5 2.0
9 34.7% 1.5 2.0
10 1.5 2.5
11 1.5 2.5
12 | 219669 31984 2.0 1.8 57.6 2.5 2.5 80.0
13 . 2.0 2.5
14 34% 2.0 2.5
15 2.0 2.5
16 2.0 2.5
17 | 224302 5 4% 11215 2.0 2.0 224 2.5 2.6 29.2
18 2.0 2.5
19 2.0 3.0

*Abbreviations: Physically active (PA), population (pop), average (avg), cups (c), day (d)
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Table 2

Arizona Fresh Fruit, Vegetable, and Vegetable Sub-Group Recommendations

Fruit* Vegetables* Dark-Green * Red-Orange * Starchy* Bean * Other*
Females**
(1,000 cups/day)
Active 529.3 654.1 417.9 1376.8 1374.2 324.7 1081.0
Inactive 4387.4 6256.1 4116.2 13264.4 12558.6 3480.9 10372.3
Males**
(1,000 cups/day)
Active 722.9 963.5 651.9 1988.7 2004.4 555.4 1599.6
Inactive 5152.3 7297.4 4692.4 15112.5 14632.6 4654.6 11989.8
Total
(1,000 cups/day) 10792.0 15171.1 9878.5 31742.4 30569.8 9015.6 25042.8
0, 0,
Fresh vegetable % (47.65%) 7229.0 4707.1 15125.2 14566.5 4295.9 11932.9
(1,000 cups)
Fresh fruit % (48.5%) and Non-
tropical % (95.41%) 4993.9
(1,000 cups/day)
Conversion factor (grams) 147.6 129.1 57.2 178.8 152.0 74.0 140.0
Total 737093.7 933267.4 269246.6 2704393.8 2214112.0 317898.5 1670602.9
(1,000 grams)
Conversion (grams x .002) 1474.2 1866.5 538.5 5408.8 4428.2 635.8 3341.2
(1,000 pounds)
Conversion factor 365.0 365.0 52.0 52.0 52.0 52.0 52.0
Yearly total 538.1 681.3 28.0 2813 230.3 33.1 173.7

(million pounds/year)

*Fruit and vegetable recommendations are per day and vegetable sub-groups are recommended by week



derived from the previously mentioned tables fropp@ndices G and H. The yearly total
of F and V recommendations for Arizonans are 58@llion pounds and 681.3 million
pounds per year, respectively. For recommendatmmhe VSGs, yearly calculated
recommendations are: red-orange 281.3, starchy28ther 173.7, beans 33.1, and dark-

green 28 million pounds/year.

Estimated AZ Fresh FV Intake (Step 2):

Table 3, Step 2a, Sample from AppendiARzona FV intake estimates in grams
per day at the retail level can be found in Tableldich is a sample from Appendix P
and shows FV intake for Arizona Females. For timeafe cohort of 2-4 year-old, 50.1
million grams per day were estimated to have beaswumed. Total daily estimated
intake for the AZ population were calculated t0d96,334,632.4 grams for females and
1,142,514,313 grams for males.
Table 4, Steps 2b, ¢, andiV intakes in pounds per year at the retail leadjusted to
only include the % FV likely consumed fresh, anguatkd to remove loss estimate
percentage can be found in Table 4 to estimatédstanated yearly intake. Female and
male intakes derived from the tables in Appendiesd O are listed at the top of the
table. The bottom row is total estimated intakeAdzonans in million pounds/year:
fruit 334.5, vegetables 357.2, dark-greens 28dtorange 139.0, starchy 86.6, beans

13.5, and other 51.9.
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Sample from Appendix P

Table 3

Arizona Females' Fresh Fruit and Vegetable Intake*

Cohort Fruit Vegetables
Pop
per Avg per Cohort per Avg per Cohort

capita capita intake capita capita intake
(g/d) (g/d) (milg/d)  (g/d) (g/d) (mil g/d)

2 374.0 207.0

3 133892 374.0 374.0 50.1 207.0 207.0 27.7

4 374.0 207.0

5 374.0 207.0

6 363.0 228.0

7 222434 363.0 365.2 81.2 228.0 223.8 49.8

8 363.0 228.0

9 363.0 228.0

*Intake based on retail-level national estimates (Bowman et al., 2011)

Abbreviations: Population (pop), average (avg), grams (g), day (d), million (mil)

AZ Fresh FV Production (Step 3)

Table 5, Steps 3a and b Sample from Appendbalite 5 shows only calculations from
the dark-green VSG Arizona fresh FV in pounds paryand adjusted to remove loss
estimates from the total. For broccoli, the yedobs-adjusted yield estimate was 22.1

million pounds/year and the total for the dark-greegetable group was 1,197.1 million

pounds/year. Total vegetable loss-adjusted yidichase was 1,256,739,167

pounds/year.
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Table 4

Arizona Fresh Fruit and Vegetable Intake*

Fruit

Vegetables
v)

Dark-
Green
Vv

Red-

Starch V
orange V

BeanV

Other V

Female**
(million
grams/day)

Male**
(million
grams/day)

Total (million
grams/ day)

Convert to
yearly totals
(million grams
x 365) (million
grams/ year)

Convert to
million pounds
(grams x .002)

Fresh
Vegetable %
(47.65%)
(million
pounds/year)

Fresh Fruit %
(48.5%) and
Non-tropical %
(95.41%)
(million
pounds/ year)

Estimated Loss
%* k%

Total
Estimated
Intake (million
pounds/ year)

996.3

1142.5

2138.8

78067
9.9

1561.4

722.5

53.70
%

3345

9983.2

1229

11212.2

812964.2

1625.9

774.8

53.90%

357.2

103.1 308 371.8 19.2

86.7 418.4 486.9 27

189.9 726.5 858.7 46.2

313415.
1

69295.9 265159.1 16858.5

138.6 530.3 626.8 33.7

66 252.7 298.7 16.1

57.00% 45.00% 71.00% 16.00%

28.4 139 86.6 135

152.9

165.8

318.7

116325.7

232.7

110.9

53.20%

51.9

*Intake based on retail-level national estimates (Bowman et al., 2011)

**0Only individuals > 2 years old were included in the calculations

***| oss includes: non-edible share, cooking, retail, and foodservice and consumer loss
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Seasonal Production (Step 4)

Table 6, Step 4a, Sample from Appendix G&ble 6 displays monthly
production by climate zone for total vegetableskdaeen vegetables, and red-orange
vegetables. In January, broccoli is only in seasdhe warm climate with an estimated
monthly production of 2,457 thousand pounds. Tha ttanuary production for the dark-
green VSG was calculated as 53,961.4 thousand poiinthl vegetable production for
January was 61,612.6 thousand pounds/year. Tluemation was assessed for every
month of the year and for each FV category.

Sample from Appendix Y

Table 5
Arizona Fresh Vegetable Loss Adjusted Yield Estimates

Loss
Acres . . Adjusted
Cro Harvested eYrIeAI::jre Pr(on:iitlxlci:;:m Estimated Yield
P for Fresh (p ounds) ounds/year) Loss %* Estimate
Market P P y (million
pounds/year)
Dark-Green
Vegetables
Broccoli 7800.0 13500.0 105.3 79.0% 22.1
Lettuce, head 34000.0 34333.0 1167.3 55.0% 525.3
Lettuce, leaf 7900.0 21833.0 172.5 60.0% 69.0
Lettuce, 18033.0  34333.0 619.1 60.0% 247.7
romaine
Spinach 7200.0 18500.0 133.2 75.0% 333.0
Total 2197.4 1197.1
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Comparing Recommendationsto Production and Intake (Step 5):

Table 7, Step 5Table 7 illustrates the percentage of yearly recemhations and
estimates of intake based on national-level peitzagata, for the Arizona population that
could be met by Arizona FV production. Specificallyizona FV production met 29.7%
of fruit recommendations and 47.8% of estimatedaldhtake; 18.1% of red-orange
recommendations and 36.7% of estimated actualentek 2% of starchy
recommendations and 48.3% of estimated actualentk 5% of other recommendations
and 92.2% of estimated actual intake. For the b¥&€5, production only met 60.3% of
recommendations, but exceeded estimated actu&kirpeoviding 147.8% of estimated
actual intake. Because Arizona produces a condiieaanount of dark-green vegetables,
yields met 3204.6% of recommendations and 3160.08stonated actual intake.

Table 8, Step 4l5easonal Arizona fresh FV production warm (Aprip&enber) and
cool (October-March) are shown in table 8. Seaspraduction estimates showed
inconsistent variability between warm and cool segsoduction for the FV groups.
Cool season production met 30.4% of fruit recomnaéiods and warm season
production met 30.3%, a difference of less than Tétal vegetable production was
likewise very consistent between seasons, with3P6z2f recommendations met in the
cool season and 148.3% met in the warm seasonuétrod was 19% higher in the cool
season than in the warm season for both the dadagand red-orange VSG. Cool
production for the red-orange VSG met 20.1% of neo@ndations and in the warm

season, 16.2% of recommendations were met.
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Sample from Appendix GG

Table 6

Arizona Loss Adjusted, Fresh Total Vegetable, Dark-Green Vegetable, and Red-Orange Vegetable Monthly Production by Climate Zone (1,000 pounds/month)

Month Ve;(::taall)les Dark-Green Vegetables Red-Orange Vegetables

Clzi:nase Broccoli Leht;:(je’ Lelt;:;:e, :c?:r::ic:é Spinach Total Carrots  Pumpkins ssjr:iiz; Sv(\q/iunatjll'l Tomatoes  Total
January

Warm 2457.0 0.0 6899.2 41275.1 3330.0 4804.3 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 61612.6 2457.0 0.0 6899.2 41275.1 3330.0 53961.4 4804.3 0.0 0.0 0.0 0.0 4804.3
February

Warm 2457.0 75042.1 6899.2 41275.1 3330.0 4804.3 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 136654.7 2457.0 75042.1 6899.2 41275.1 3330.0 129003.5 4804.3 0.0 0.0 0.0 0.0 4804.3
March

Warm 2457.0 75042.1 6899.2 41275.1  3330.0 4804.3 0.0 343.3 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 138904.5 2457.0 75042.1 6899.2 41275.1 3330.0 129003.5 4804.3 0.0 343.3 0.0 0.0 5147.6



Table 7

Arizona Fresh Fruit and Vegetable Needs Theoretically Met by Arizona Fresh
Produce Yields

Fresh Yield Recommended Intake
(million (million (million
pounds/year)** pounds/year) pounds/year)**
Weight % Met Weight % Met
Fruits® 159.8 538.1 29.7% 334.5 47.8%
Vegetables” 1,256.7 681.3 184.5% 357.2 351.9%
Dark green A 897.4 28.0 3204.6% 28.4 3160.0%
Red-orange” 51.0 281.3 18.1% 139.0 36.7%
Starchy” 41.9 230.3 18.2% 86.6 48.3%
Beans” 20.0 33.1 60.3% 13.5 147.8%
Other? 47.8 173.7 27.5% 519 92.2%

* Yields are determined by group according to the following crops: total fruit yield: cantaloupe, honey dew,
watermelon, grapefruit, lemons, oranges, tangerines and mandarins , blackberries, raspberries, apples, apricots,
sweet cherries, dates, grapes, peaches, pears, and plums; vegetables yield, total listed in Arizona Census of
Agriculture; dark green yield: broccoli, lettuce, and spinach; Red/orange yield: carrots, all squash, pumpkins,
tomatoes; beans: dry, edible-excluding lima; starchy Vegetables yield: sweet corn, potatoes; *other yield:
Cabbage, cauliflower, celery, onions, snap beans, and all peppers

AAdjusted by removing tropical fruit and processed fruits and vegetables

**Losses subtracted from yield and retail level consumption, so data is at the consumption level for all
categories
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Seasonal variability was found for the bean, othed starchy VSG, all with
higher warm season availability. In the bean cated0.5% of recommended amounts
were met in the warm season compared to 40.2%glthiancold season. For the other
VSG, 36.8% of recommendations were met in the wagason and 22.0% in the cool
season. The largest difference in seasonal avist§alvas calculated for the starchy VSG,
with a 98% difference between warm and cool seagsoduction. Production in the
warm season provided for 96.5% of recommendatiwhge only 3.6% of
recommendations were met in the cool season

Table 9, Step 4, Adjustment for Dark-Green ProaurctWhen both warm and

cool climate months in season are both considela#t;green VSG cool season
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Table 8
Arizona Loss Adjusted Fresh Fruit and Vegetable Monthly and Seasonal (Warm/Cool) Production Compared to Recommendations (Recs) (million pounds per month
and season)

Fruit* Vegetables*»
Dark-Green * Red-Orange* Starchy * Bean * Other *
Yield %Mzetc Yield %,\;{eetcs Yield %l\j:tcs Yield %MR:tcs Yield %MR:tcs Yield %l\;{:tcs Yield %,\Eeetcs
Cool Season** 81.8 30.4% 552.8 162.3% 495.8 3617.1%  28.3 20.1% 4.2 3.6% 6.7 402% 179 22.0%
October 223 49.7% 913  160.9% 78.4 3430.6% 2.5 10.8% 4.2 21.7% 33 120.7% 3.0 21.9%
November 11.6  26.0% 62.6  110.3% 51.5 2254.5% 6.2 26.4% 0.0 0.0% 33 120.7% 1.6 11.9%
December 120 26.7% 61.6  108.5% 54.0 2362.0% 4.8 20.5% 0.0 0.0% 0.0 0.0% 2.8 21.0%
January 120 26.7% 61.6  108.5% 54.0 2362.0% 4.8 20.5% 0.0 0.0% 0.0 0.0% 2.8 21.0%
February 120 267% 1367  240.7%  129.0 5646.9% 4.8 20.5% 0.0 0.0% 0.0 0.0% 2.8 21.0%
March 120 267% 1389  244.7%  129.0 5646.9% 5.1 22.0% 0.0 0.0% 0.0 0.0% 4.8 35.1%
Warm Season** 81.6 30.3% 505.3 148.3%  401.5 2929.5%  22.8 16.2% 37.7 196.5% 13.3  80.5% 29.9 36.8%
April 53 11.9% 1415 249.2%  129.0 5646.9% 5.1 22.0% 4.2 21.7% 0.0 0.0% 3.2 23.5%
May 0.1 0.2% 89.8  158.1% 78.4 3430.6% 5.3 22.4% 4.2 21.7% 0.0 0.0% 2.0 14.7%
June 124 27.6% 1066  187.7% 87.7 3840.0% 5.6 23.9% 5.4 28.1% 33 120.7% 4.5 33.5%
July 133 29.6% 35.5 62.5% 12.7 555.3% 1.9 83% 10.8 356.1% 33 120.7% 6.7 49.8%
August 251  56.0% 28.0 49.4% 9.4 409.5% 2.0 8.5% 6.6 34.5% 33 120.7% 6.7 49.8%
September 255 56.8% 103.9 183.1% 84.4 3694.4% 2.9 12.2% 6.6 34.5% 33 120.7% 6.7 49.8%

*Monthly recommendations For the Arizona population: Fruits 44,839,867.1 Ibs, Vegetables 56,773,764.4 |bs, Dark Green 2,333,470.5 Ibs, Red-Orange 23,438,079.6
Ibs, Starchy 19,188,970.7 lbs, Beans 2,755,120.4 lbs, Other 14,478,558.5 lbs.

Six month, seasonal recommendations for the Arizona population: Fruits 269,039,202.9 Ibs, Vegetables 340,642,585.4 lbs, Dark Green 14,000,823.2 |bs, Red-Orange
140,628,477.6 lbs, Starchy 115,133,824 Ibs, Beans 16,530,722.55 lbs, Other 86,871,351.1 lbs

AThe vegetable category is only an average of the individual vegetable crops listed in the study. 198,713,044.4 pounds are unaccounted for, representing 15.8% of
the total vegetable production



Table 9

Arizona Loss Adjusted, Fresh Dark-Green Vegetable Monthly and Seasonal (Warm/Cool)
Production in the Warm Climate Zone of the State Compared to Recommendations (Recs)

Dark-Green Vegetables*

Production

(million pounds) % Recs met by Production
Cool Season Total** 658.4 4803.3%
October 0.0 0.0%
November 52.8 2310.1%
December 63.9 2795.2%
January 63.9 2795.2%
February 239.0 10459.8%
March 239.0 10459.8%
Warm Season Total** 239.0 1743.3%
April 239.0 10459.8%
May 0.0 0.0%
June 0.0 0.0%
July 0.0 0.0%
August 0.0 0.0%
September 0.0 0.0%

*One month recommendation for Dark Greens for the Arizona population: 2,284,516.4 |bs
Six month recommendation for Dark Greens for the Arizona population 13,707,098.4 lbs
**Cool season and warm season total production are compared to six-month
recommendation figures and individual month production is compared to one-
month recommendations

production met 3617.1% of recommendations and mtimluin the warm season met
2929.5%. There was a 64% difference between cablhamm season production, with
the cool season supplying 4803.3% of recommendatod warm season production
meeting 1743.3% of recommendations

Estimated Intakes for Adults Calculated to be Comg#@o AZ BRFSSNe calculated
mean intakes of FV from Arizonan adults to be coragdo Arizona BRFSS data to
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justify the use of national FV intake data. Theafirow in Table 10 show total per capita

intake for fruit as 1.07 cups/day and vegetablek.38 cups/day for all AZ adults.

Table 10

Average Arizona Adults (218 years) Per Capita Intake of Fruits and Vegetables

Fruit Intake Vegetable Intake
Total (2 18-34 34-64 65 Total (2 34-64 65
18-34
18 years years years years 18 years ears old* years years
old)* old* old*  old+* ol Vv old* old +

Women 755.3 199.3 382.0 174.0 827.0 238.9 429.0 159.2
Men 870.2 303.0 424.0 143.3 1017.0 340.6 522.0 154.4
Total
(million 1625.5 502.3 806.0 317.3 1844.0 579.5 950.9 313.6
grams/day)
Average 53.7%  53.7% 53.7%  53.7% 53.9%  53.9%  53.9%  53.9%
Loss %
Total
Estimated
Intake 752.6 232.6 373.2 146.9 850.1 267.1 438.4 144.6
(million
grams/day)
Grams per
Cup 147.6 147.6 147.6 147.6 129.1 129.1 129.1 129.1
Conversion
Total 509911 15756 25282 99520 6584612 2069286 339562 11197
(cups/day) 6.0 97.5 17.7 0.8 2 .0 3.2 03.0
Total Per
Capita 1.07 1.27 1.06 0.89 1.38 1.67 1.42 1.00
(cups/day)*

* Total population of Arizonans > 18 years old is 4,757,009; 18-34 years old 1242441; 35-64 years old
2391268; over 65 years old 1123300
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Chapter 5
DISCUSSION

This research sought to assess the fresh FV prioduzpacity of Arizona in
relation to recommendations and estimated consomfitr the state’s population.
Although foodshed models are not generalizabldheraegions, our results can be
considered in relation to other foodshed analyse®htextualize Arizona’s capacity to
meet its own FV needs.

If we compare the results from our AZ foodshed gtiadthose previously done,
AZ produces a much greater percentage of vegetabbenmendations for the population
over two years old, as well as estimated intakbpalh results for fruit are more similar.
New York State was shown to hypothetically be ablprovide 34% of its population’s
total needs within 49 kilometers, on average (Reterl. (a), 2009). Giombolini et al.
(2011) found that the Willamette Valley, OR regmpuld potentially meet 10% of
vegetable and 24% of fruit recommendations thrdagal production. In the Colasanti
and Hamm (2010) study, it was found that 65% ofr@ts fresh V recommendations
and 39% of fresh, non-tropical F recommendationdccbe met using only half the
available vacant land if low-intensive methods atatage or high intensive and storage
methods were utilized (Colasanti and Hamm, 201@xoka theoretically could supply
29.7% and 184.5% of the fruit and vegetable recontagons for the population living
in the state over two years old, respectively, 4n@% of fruit intake and 351.9% of
vegetable consumption. Therefore, between ond-thione-half of the F, as well as all
the vegetables recommended for and consumed byrars could be sourced locally

with excess vegetables available to ship out-dksta
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The other studies did not consider VSGs, but Arazproduces a large amount of
dark green vegetables, namely lettuces, enougtotade over 3,000% of the state’s
recommended and estimated intakes for the VSGudeticcounted for 19.2% of the
state’s farm receipts and 35.2% of the value okthige U.S. lettuce crop (ERS (b),
2013). When we look at V production, excluding tlaek-green VSG, AZ can only meet
52.8% of yearly recommendations (vs. 184% with dgdens). As such, overall
estimates for meeting vegetable recommendationgstidated consumption amounts
are skewed due to this subcategory of vegetabtezo®a may not be able to completely
meet the population’s V recommendations by subqgrailthough the total vegetable
production category appears to provide an exce¥s of

Results between studies may not be entirely corbpgras we used slightly
different methods than the three foodshed artigtesiously reviewed in attempts to
calculate more relevant and accurate data for Adzike the previous studies, we used
DGA derived data to determine recommendations ablés$ from the Kantor (1998)
article to define the number of grams per cup of &/well as loss percentage estimates.
We derived the concepts of including only fresh&\d estimated intake in out model
from Colasanti and Hamm (2010). The researchetmdigshed between fresh FV and
non-tropical F, because it is difficult to determitihe exact origins of processed products
and tropical F cannot be grown in Michigan, ad$e #éhe case in Arizona. Colasanti and
Hamm (2010) calculated FV intakes to highlight heell production could meet current
estimated intake, as well as the FV recommendatlmatsnost Americans fall short of
eating (Grimm et al. 2010). Researchers used USRA Bss-adjusted food availability

data for intake. The present study, by comparisthzed data from the Food Intakes
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Converted to Retail Commodities Databases (FICR@0D()1-2002. The FICRCD is
based on actual consumption as measured by onédiglaecalls from three national
surveys.

There were differences in scale and productionutations between the studies.
Peters et al. (a) (2009) is most comparable tordssarch in terms of scale, since their
foodshed model was developed at the state levale whe Giomboilini et al. (2011) and
Colasanti and Hamm addressed areas, WillametteyallR and Detroit, Michigan
respectively. Peters et al. (a) (2009) measured yetarly diet recommendations without
a breakdown by FV, whereas we were only intereist&d/ consumption and production.
Researchers in the NYS model, as well as in theoieM| foodshed analysis considered
only theoretical production derived from soil qigliGIS data, and/or small-scale either
high or low bio-intensive methods. In our model, amalyzed actual commercial yields,
much like the Giombolini et al. (2011) study.

The Giombolini et al (2011) and Colasanti and Ha(R061.0) studies over-
estimated physical activity when calculating recaegnalations. Giombolini et al. (2011)
deemed all citizens to be moderately active, and$amti and Hamm (2010) considered
the population to be two-thirds inactive and onedtictive. According to the Trojano et
al (2008) study of physical activity via NHANES (2%2004) self-report and
accelerometer data, this assumption is very inateuForty-two percent of six to 11
year-old cohort were considered physically actiigh physical activity rates then
dramatically dropping to 8% for 12-15 year-oldsg @own to less than 5% for

individuals over 20 years-old (Trojano et al. 2008)
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Seasonal AvailabilityNone of the studies reviewed provided informaton
differences in seasonal availability of crops. Tigares presented for the Peters et al. (a)
(2009), Giombolini et al. (2011), and Colasanti &amm (2010) only compare yearly
production to recommendations or recommendatiodsraake. All were conducted in
temperate climates, with much shorter growing sea$isan we have in AZ. Their
results, therefore, are likely somewhat decepsiuge most production would occur in
the spring to fall, with little to no production the winter.

Growing seasons are defined by the time betweezdse and the desert lowlands
of the state, where V production is concentrated, ltave several successive years
without a freeze. The year-round growing seaseonade obvious in the FV seasonal
results. The F and V groups showed very little seakfluctuation, with less than 1%
and 9% increases in cool vs. warm season prodycegspectively. Both groups are
conglomerations of a variety of FV with differerdriiest months. When an average is
taken across all F and all V, little variation i®#/n. For F, citrus is in season between
December and April and balances the productionelbm stone fruits, grapes, and dates
from May to November. In the V category, dark gregegetable production skewed
towards the cool season offsets the other VSGsmmunarily in the warm season.
When dark-green vegetables are excluded from tbat&gory, instead of slightly higher
V production in the cool season, 45.3% more V amésted in the warm season.

The present assessment of seasonal productionzan& was, however, only a
rough estimate. Specific monthly production numigrindividual FVs were
unavailable. FV yields were divided by the numblemonths the crop can be harvested,

in both warm and cool climates, assuming yieldsevearenly distributed. All seasonal
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variation was likely not captured; vegetable prdolurcis concentrated in the warm
climate portion of the state, yields at the begigrand end of a growing season are not
as high as the middle peak, and season extensitimodse(such as high tunnels or
greenhouses) and storage were not consideredx&ompde, although a great deal of dark
greens, such as lettuce, are produced between N@reand March, we calculated less
than a 20% difference between the cool and warmsoseproduction of dark green
vegetables (lettuce, spinach, and broccoli). Wk dreen VSG monthly production
was calculated using only warm climate harvestgjdhee amount of seasonal variation
detected more than tripled to a 64% difference betwcool and warm season
production. Three of the other VSGs also showezhgtseasonal variation, all with
higher production rates during the warm seasom peaduction was 50% higher, the
other VSG production was 60%, and starchy vegetadoléuction was 98% in the warm
season compared to the cool season.

Exports and Out-Of-State shipmems the dark-green VSG results in particular
illustrate (meeting >3,000% of recommendations iateke), while this model shows the
theoretical percentage of Arizona fresh FV intakd eecommendations that could be
met by local production, all FV produced in thestdoes not stay in AZ. A more
accurate picture of local produce consumed by Adns would require information on
the amount of FV shipped out of state. Unfortunatelit-of-state shipments are not
accurately tracked by any state or federal agdhayexample, US Customs and Border
Protection do not collect data on the weight of.la@icultural exports by state of origin.
Often times, agricultural exports are producedland states and pass through several

marketing or processing points before arriving pod (where export data are collected).
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The state of origin often is lost or the produatasnmingled with similar products from
other states in this process. Data that are celleate expressed as export dollar values
and are allocated to states based on their shatéSoagricultural cash receipts for
those products (ERS (a), 2013). Arizona exporteat$Lmillion in fresh vegetables in
2011, making it the®highest ranked state for fresh vegetable expBRS((a), 2013).
However, converting value to poundage is nearlyassgble given market price
fluctuation, on-site haggling for purchase of prodas it travels through states and to
ports, and other variables that disallow accuratenations. Similarly, monthly and
yearly shipment volumes in pounds are only provigtkethe national level and for
specific crops. The figures for domestic shipmemésnot entirely accurate either, as they
may include some imported produce inter-mixed betwgort and final destination (ERS
(b), 2012; ERS (c), 2011). Despite the inabilityatttount for exports and out-of-state,
we were able to determine the percentage of FVsged could be met by current
production levels. By excluding dark-green vegetapthe group most likely to be
exported/shipped, from the total V category, wenfibthat Arizona could still supply
over 50% of the state’s V recommendations.

Compared to BFSSIn order to justify using national consumptioriadxom
1999-2002, instead of current Arizona intake, wepared our estimated consumption
results to data from a validated source, BRFSSreltvas no data available in a form we
could use on Arizona FV consumption, so we useidmaltdata from the FICRCD
(2001-2002). The FIRCD incorporates data from syswconducted in 1994-2002.
According to Michels Blank et al (2008) based onH®S, FV consumption in adults did

not changed significantly between 1994 and 200SuAsng this has remained the case,
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the data should still be currently valid. CompgrBRFSS data from AZ and the United
States as a whole, in 2009, the percentage of Aaize that consumed? fruits and> 3
was vegetables per day was 33.7% and 24.4%, resggcil here is less than a 2%
difference between the AZ BRFSS figures and the #ear average of 32.5% of the
population consuming 2 fruits and 26.3% are 3 was vegetables per day. We then
compared 2011 BRFSS mean estimates of cups pefday consumed by adults
(Arizona Department of Health Services, 2013h®rmean intake of FV by thos48
years-old calculated in this study. According te BRFF, Arizonan adults consumed
1.04 cups/day of F and 1.71 cups/day of V. Theageestimated actual intake of F in
this study was nearly identical to BRFSS data @4 tups/day, although there was some
discrepancy in the V category, calculated to b& tigs/day. Our results for F intake can
then be considered more accurate than those for V.

Study Strengthsthe Arizona foodshed model includes a number ehgfths. We
used the standard data sources for recommend&®A guidelines) and serving
weights and loss percentage estimates (Kantor,1898alculating recommendations,
we utilized data from the Trojano et al (2008) sttltht assessed physical activity levels
by age-gender cohort, as compared to consideriegyene to be moderately active
(Giombolini et al. 2011) or one-third of the popida as active (Colasanti and Hamm,
2010).

Our algorithm calculated seasonal fluctuations\ihpiFoduction and included
VSGs, in addition to total FV. Accounting for semaality allowed us to see how
production levels change throughout the year. Dubd long growing season in the

desert lowlands, there is actually very little fluation. The inclusion of sub-groups,
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however, allowed us to quickly identify how the qmusition of the V category changes
over the course of a year. The sub-groups alsoajivere accurate picture of how well
production can meet all V recommendations. Thesakhimportant factors to know if
one were to utilize this data in programs desigieekpand the local food system in
general, and specifically if the project was aimethcreasing FV consumption.

Study LimitationsThere are many limitations inherent in the Arizéoadshed
model, as it was built on imperfect data, requirstjmations in certain cases. For
example, several assumptions had to be made tola@d¢he total recommended FV
intake for all Arizonans, since Arizona census gB@A recommendations, physical
activity data, and FICRCD age cohorts did not coi@cAlso, the DGAs did not provide
FV recommendations for individuals from birth tootwears of age. As such,
recommendations for three- to five-year-olds wenputed. No exercise data were
available for children under six years of age,tswas assumed 100% were considered
‘active’ based on USDA standards.

Error may have been introduced when estimatingketé&/hen converting
recommended servings of FV to grams and then pouepesentative and available
national level conversion factors were used that ntd be entirely accurate. Fresh FV
intake, tropical fruit intake, and FV consumptioguires were all based on national per
capita consumption figures (1994-2002), which wesed as a stand-in for actual intake;
these data were assumed to be accurate for therarigopulation specifically. As
mentioned earlier, BRFSS data shows that Arizoecansume FV at a rate similar to
Americans in general, and our calculations of masily intake of FV were similar to

those provided by the AZ BRFSS. Because the ndtf@uaes for fresh and non-tropical
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FV were not broken down by age or gender, the ssansumption rate as a percentage
of total FV intake was assumed across the Arizaaulation. There are likely
calculation errors in dark-green estimated intakese they surpass recommendations.
According to Guenther et al. (2006) and based oANHES (1999-2000) less than a third
of individuals consumed adequate amounts of dagkfgregetables. This may be
because half brassica category of intake was ceresiddark-green and the other half as
part of the other VSG. Perhaps people consume aeradily more other vegetables
(cauliflower, cabbage, turnips) than dark-greemedtoli, chard, and turnip and mustard
greens).

Several possible points of error were introduceeénvstimating yields as well.
Arizona Census of Agriculture yields were not léste pounds, but only by acreage,
requiring conversions to be calculated. Acreagg ordluded production estimates if the
owner made >$1000/year in agriculture revenue Jtiagun the loss of a minor amount
of agricultural production in the state. Arizonaesific average-pounds-per-acre yields
were available for some crops, but others had tdeneed from national or other states’
figures. Yield data in acres or pounds per acreevaéso incomplete, so only subsets of
the FV with highest production levels were usedverall estimates. However, these
data sets were the best available. Production wapared to FV recommendations and
intake figures at the consumption level, so logsesrred from the farm to the consumer
were subtracted from yields, but could only be fbon the national level. Seasonality
assumptions were not specific as they were basegwaral sources (ANN, 2011; ERS

(a), 2011; ERS (b), 2011; Watson, n.d.).
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Future ResearchMore research is needed to evaluate the capadityeasibility
of Arizona’s foodshed to meet the fresh FV need$efpopulation. A major barrier in
expanding the local food market is the lack of decaate distribution system to
transport local food into mainstream markets totneeasumer demand (Martinez et al.
2010). Focus groups or interviews of farmers, fdmtributors, and buyers should be
conducted in order to obtain information on chajlesiand opportunities identified by
each group in participating in the local food sgst&ithin the Arizona context. Computer
models like the one used by Peters et al. (a) (2@0§auge the New York State
foodshed, or that of Desjardins et al. (2010) wassessing the Waterloo region in
Canada, would allow researchers to identify thatioo of productive land and, as in the
Desjardin et al. (2010) study, estimate a feashlé in production patterns that could
improve local availability of under-consumed fooBarms, food distributors, and food
processing centers, differentiated by scale, cbalthapped together, along with direct
marketing venues to identify areas requiring ldoals infrastructure development.
Methods used by Colasanti and Hamm (2010) couleplecated for Phoenix and
Tucson to evaluate production capacity of Arizoma&gor urban centers. Results could
be mapped and focus groups conducted with residentsighborhoods with available
vacant lots to determine local interest. All potgintesearch mentioned could be used to
inform program and policy making decisions to immdhe chances of success in

expanding the local food system and increasingritake.
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Chapter 6
CONCLUSION

Our study evaluated Arizona agriculture’s capatotyneet fresh FV needs of the
state’s population. Arizona could supply 29.7%la amount recommended for fruit
intake and 47.8% estimated fruit intake for its ylagon over 2 years of age. It could
also provide 184.5% of vegetable recommendatiods3&i.9% of estimated vegetable
intake. The state is the nation’s second largestiymrer of lettuce, with Yuma County
providing 95% of the country’s lettuce from Novembe March. Unsurprisingly, we
found that recommendations and estimated intakethéodark-green vegetable sub-
group category were far exceeded, with productammesenting 3204.6% of
recommendations at the population level, and 3160éstimated actual intake at the
population level.

Seasonal availability was also calculated for fieé8h Seasonal production was
compared to FV recommendations for six months.d\agategory production were
found to have low degrees of seasonal variabailtyyough the FV composition of each
group changes over the course of a year. For, thetwinter citrus harvest is balanced
by the harvest of melons, stone fruits, and othetst. The vegetable sub-groups starchy,
other, and beans and peas also showed high Ievetasonality, with greater yields in
the warm months. Dark-green and red-orange VSGugtaxh is higher in the cool
season. The results from all analyses of produamhestimated needs indicate that a
sizable percentage of the Arizona population’sHie¥ needs can be met through local
production, without diminishing the state’s statissmajor supplier of dark-green

vegetables for out-of-state markets.
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Table 2. Intercensal Estimates of the Resident Popu  lation by Sex and Age for Arizona: April 1, 2000 to July 1, 2010
Intercensal Estimates (as of July 1) April 1,
Sex and Age 2003 2004 2005 2006 2007 2008 2009 20107
MALE 2,746,287 2,816,798 2,908,266 3,003,007 3,070,683 3,125,084 3,153,246 3,175,823
Under 5 years 212,369 219,468 227,461 234,349 239,414 241,498 236,159 232,562
5to 9 years 199,628 201,849 206,255 213,558 218,850 224,569 228,217 231,246
10 to 14 years 210,613 213,709 217,232 221,268 223,936 226,173 227,858 228,995
15to 19 years 202,553 209,474 218,017 225,967 232,399 236,980 237,592 237,280
20 to 24 years 211,198 213,772 216,575 220,164 224,031 226,581 228,031 229,562
25 to 29 years 199,558 206,836 215,866 226,402 230,336 231,555 228,836 225,608
30 to 34 years 199,915 200,612 201,856 203,553 205,712 208,126 210,499 212,223
35 to 39 years 194,518 195,138 200,928 208,825 213,202 214,831 213,047 210,224
40 to 44 years 201,385 205,464 208,161 209,981 207,970 206,465 204,915 205,899
45 to 49 years 183,323 189,172 196,857 203,661 208,898 211,218 213,070 212,499
50 to 54 years 160,887 166,074 173,163 180,491 187,568 194,502 198,530 202,411
55 to 59 years 138,883 147,555 158,020 168,309 170,571 172,496 175,630 178,665
60 to 64 years 112,415 119,218 126,700 133,575 144,258 152,579 159,621 166,954
65 to 69 years 96,687 101,180 105,811 110,786 115,594 122,428 128,972 133,599
70 to 74 years 85,589 86,571 88,724 91,078 93,140 96,416 100,288 102,628
75 to 79 years 67,650 68,943 71,503 72,775 74,034 74,853 75,334 76,221
80 to 84 years 42,965 44,612 46,053 47,174 47,914 49,507 50,330 51,509
85 years and
over 26,151 27,151 29,084 31,091 32,856 34,307 36,317 37,738
Under 18 years 744,880 760,789 782,984 806,222 822,274 832,614 831,449 831,904
Under 5 years 212,369 219,468 227,461 234,349 239,414 241,498 236,159 232,562
51to 13 years 369,172 371,594 379,556 390,296 397,884 406,342 410,561 414,779
14 to 17 years 163,339 169,727 175,967 181,577 184,976 184,774 184,729 184,563
18 to 64 years 1,682,365 1,727,552 1,784,107 1,843,881 1,884,871 1,914,959 1,930,556 1,942,224
18 to 24 years 291,481 297,483 302,556 309,084 316,356 323,187 326,408 327,741
25 to 44 years 795,376 808,050 826,811 848,761 857,220 860,977 857,297 853,954
45 to 64 years 595,508 622,019 654,740 686,036 711,295 730,795 746,851 760,529
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65 years and

over 319,042 328,457 341,175 352,904 363,538 377,511 391,241 401,695
16 years and

over 2,082,880 2,139,567 2,212,072 2,288,370 2,342,659 2,386,788 2,415,705 2,437,034
18 years and

over 2,001,407 2,056,009 2,125,282 2,196,785 2,248,409 2,292,470 2,321,797 2,343,919
15 to 44 years 1,209,127 1,231,296 1,261,403 1,294,892 1,313,650 1,324,538 1,322,920 1,320,796
Median age

(years) 33.4 33.6 33.8 33.9 34.0 34.2 34.5 34.8

FEMALE 2,764,077 2,835,606 2,930,811 3,026,134 3,096,998 3,155,278 3,189,908 3,216,194
Under 5 years 204,240 210,563 219,646 225,398 230,266 232,313 227,259 223,153
5to 9 years 189,722 191,396 195,637 203,480 209,148 215,602 218,777 222,434
10 to 14 years 200,580 204,458 207,998 211,933 215,225 216,528 218,109 219,669
15to 19 years 186,620 193,034 201,497 209,382 215,865 221,157 223,913 224,302
20 to 24 years 196,007 197,927 199,191 201,354 204,621 208,701 210,866 213,022
25 to 29 years 184,301 191,984 203,100 215,474 220,007 221,050 218,266 214,390
30 to 34 years 187,561 188,998 191,103 192,985 195,182 197,927 201,693 204,472
35 to 39 years 187,031 187,295 192,268 199,961 205,433 207,586 207,237 205,469
40 to 44 years 200,264 203,763 206,736 207,042 204,918 202,829 200,589 200,902
45 to 49 years 188,081 193,053 200,700 207,620 211,737 213,740 215,103 214,523
50 to 54 years 170,940 178,071 185,304 192,766 199,599 206,018 209,314 213,113
55 to 59 years 150,108 159,130 170,691 182,682 185,991 189,339 193,794 196,603
60 to 64 years 125,980 133,767 141,583 148,697 159,577 167,835 175,783 184,006
65 to 69 years 106,192 110,996 116,421 122,069 128,135 137,349 144,369 149,267
70 to 74 years 94,843 96,148 97,860 100,032 102,716 105,793 109,553 112,398
75 to 79 years 82,290 82,060 83,407 84,209 84,590 84,900 85,738 86,040
80 to 84 years 59,764 61,917 64,569 65,354 65,634 66,087 66,011 66,769
85 years and

over 49,553 51,046 53,100 55,696 58,354 60,524 63,534 65,662
Under 18 years 708,791 723,665 746,184 768,645 785,621 796,037 795,894 797,110
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Under 5 years 204,240 210,563 219,646 225,398 230,266 232,313 227,259 223,153
5to 13 years 351,440 354,157 361,713 372,863 381,131 388,852 393,519 398,728
14 to 17 years 153,111 158,945 164,825 170,384 174,224 174,872 175,116 175,229
18 to 64 years 1,662,644 1,709,774 1,769,270 1,830,129 1,871,948 1,904,588 1,924,809 1,938,948
18 to 24 years 268,378 273,713 277,785 282,902 289,504 298,264 303,030 305,470
25 to 44 years 759,157 772,040 793,207 815,462 825,540 829,392 827,785 825,233
45 to 64 years 635,109 664,021 698,278 731,765 756,904 776,932 793,994 808,245
65 years and
over 392,642 402,167 415,357 427,360 439,429 454,653 469,205 480,136
16 years and
over 2,131,147 2,189,615 2,265,018 2,342,472 2,399,134 2,447,024 2,482,324 2,507,447
18 years and
over 2,055,286 2,111,941 2,184,627 2,257,489 2,311,377 2,359,241 2,394,014 2,419,084
15 to 44 years 1,141,784 1,163,001 1,193,895 1,226,198 1,246,026 1,259,250 1,262,564 1,262,557
Median age
(years) 35.9 36.1 36.1 36.3 36.4 36.6 36.9 37.2

! The April 1, 2000 Population Estimates base reflects changes to the Census 2000 population from the Count Question Resolution program, legal boundary updates,
and other geographic program revisions.

% The data source for April 1, 2010 is the 2010 Census count.

% The values for July 1, 2010 were produced by applying estimates of change in the population between April 1 and July 1 of 2010 to the 2010 Census counts. Further
details on this methodology are available at http://www.census.gov/popest/methodology/2000-2010_Intercensal_Estimates_Methodology.pdf.

Note: Median age is calculated based on single year of age.




APPENDIX B

PHYSICAL ACTIVITY LEVELS

102



TABLE 5, Prevalence® (% and SE) of the population attaining suffigentt physical
activity to meet public health recommendations.
Approach Age (yn Males Females Total
Courding every minuis 611 4819 (2.8) 347 (1.2 420 (18)
12-15 nang 34 (0.6) BO(L1)
16-18  100(1.6) 54 (14) 76(1.2)

Courting only bouts 16-19 7100y 41 (1.0 5.6 (0.8)
20-59 3.8(04) 32 (0.3) 35(03)
60+ 25104) 232105 24 (04)

* Prevalence estimates were based on individuals with one or more valid days of
acceleromete data, Adherence definifions were based on ape-specfic critens for
moderate mtensity for ages 617 y; moderate-intensity crierion = 2020 counts per
minute for ages 18 and older.

t Adherence: for ages 619 yr, 60 or more minutes of moderake- or greater-intensity
activity on 5 of 7 d, accumulating every minute abowve crierion; for ages 16 yr and
older, 30 or more minues of moderale- or greater-mtensity activity on 5 of 7 d,
accumulated in modified 10-min bouts (8 of 10 min). Ages 16-18 yr were estimated
with both definitions.
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How many vegetables are needed daily or weekly?

Daily recommendation*

Children 2-3 years old 1 cup**
4-8 years old 1Y% cups**
Girls 9-13 years old 2 cups**
14-18 years old 2Y5 cups**
Boys 9-13 years old 2Y5 cups**
14-18 years old 3 cups**
Women 19-30 years old 2Y5 cups**
31-50 years old 2Y5 cups**
51+ years old 2 cups**
Men 19-30 years old 3 cups**
31-50 years old 3 cups**
51+ years old 25 cups**

*These amounts are appropriate for individuals who get less than 30 minutes per day of
moderate physical activity, beyond normal daily activities. Those who are more
physically active may be able to consume more while staying within calorie needs.

Dark green  Red and Beans Starchy Other
vegetables orange and peas vegetables vegetables
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vegetables

AMOUNT PER WEEK**

Children 2-3 yrs old % cup 2% cups % cup 2 cups 1% cups
4-8 yrs old 1cup 3 cups % cup 3% cups 2 cups
Girls 9-13yrsold 1% cups 4 cups 1cup 4 cups 3% cups
14-18 yrsold 1% cups 5% cups 1% cups 5 cups 4 cups
Boys 9-13yrsold 1%cups 5% cups 1% cups 5 cups 4 cups
14-18 yrsold 2 cups 6 cups 2 cups 6 cups 5 cups
Women 19-30yrsold 1% cups 5% cups 1% cups 5 cups 4 cups
31-50 yrs old 1% cups 5% cups 1% cups 5 cups 4 cups
51+yrsold 1% cups 4 cups 1cup 4 cups 3% cups
Men 19-30yrsold 2 cups 6 cups 2 cups 6 cups 5 cups
31-50 yrsold 2 cups 6 cups 2 cups 6 cups 5 cups
51+ yrs old
2 cups 6 cups 2 cups 6 cups 5 cups
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How much fruit is needed daily?

Daily recommendation

Children 2-3 years old 1 cup**
4-8 years old 1to 1 % cups**
Girls 9-13 years old 1 % cups**
14-18 years old 1% cups**
Boys 9-13 years old 1 Y% cups**
14-18 years old 2 cups**
Women 19-30 years old 2 cups**
31-50 years old 1 Y% cups**
51+ years old 1 % cups**
Men 19-30 years old 2 cups**
31-50 years old 2 cups**
51+ years old 2 cups**

**These amounts are appropriate for individuals wgebless than 30 minutes per day of
moderate physical activity, beyond normal daily\atiés. Those who are more
physically active may be able to consume more wdtdging within calorie needs.
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APPENDIX 6. ESTIMATED CALORIE NEEDS PER DAY BY AGE, GENDER,
AND PHYSICAL ACTIVITY LEVEL (DETAILED)

Estimated amounts of calories® needed to maintain calorie balance for various gender and age groups at three different levels of

physical activity. The estimates are rounded to the nearest 200 calories. An individual’s calorie needs may be higher or lower than
these average estimates.

Gender/ Male/ Male/ Male/ Female®/ Female®/ | Female®/
Activity level® Sedentary| Moderately Active Active Sedentary | Moderately Active Active
Age (years)
2 1,000 1,000 1,000 1,000 1,000 1,000
3 1200 1400 1,400 1,000 1,200 1,400
4 1,200 1,400 1,600 1,200 1,400 | 1,400
5 1200 1,400 1,600 1,200 1,400 1600
6 1400 1,600 1,800 1,200 1400 | 1,600
7 1400 1,600 1,800 1,200 1,600 | 1,800
8 1400 1,600 2,000 1,400 1,600 [ 1,800
9 1,600 1,800 2,000 1400 1600 | 1,800
10 1,600 1,800 2,200 1,400 1,800 2,000
n 1,800 2,000 2,200 1,600 1,800 2,000
12 1,800 2,200 2,400 1,600 2,000 2,200
3 2,000 2,200 2,600 1,600 2,000 2,200
14 2,000 2,400 2,800 1,800 2,000 2,400
15 2,200 2,600 3000 1,800 2,000 [ 2,400
16 2,400 2,800 3,200 1,800 2,000 2,400
17 2,400 2,800 3,200 1,800 2,000 | 2,400
18 2,400 2,800 3,200 1.800 2,000 | 2,400
19-20 2,600 2,800 3,000 2,000 2,200 [ 2,400
21-25 2,400 2,800 3,000 2,000 2,200 [ 2,400
26-30 2,400 2,600 3,000 1,800 2,000 | 2,400
31-35 2,400 2,600 3,000 1,800 2,000 2,200
36-40 2,400 2,600 2,800 1,800 2,000 2,200
41-45 2,200 2,600 2,800 1,800 2,000 2,200
46-50 2,200 2,400 2,800 1,800 2,000 2,200
51-55 2,200 2,400 2,800 1,600 1.800 | 2,200
56-60 2,200 2,400 2,600 1,600 1,800 2,200
61-65 2,000 2,400 2,600 1,600 1.800 2,000
66-70 2,000 2,200 2,600 1,600 1,800 [ 2,000
Nn-75 2,000 2,200 2,600 1,600 1,800 [ 2,000
76+ 2,000 2,200 2,400 1,600 1,800 | 2,000
a.Based on Esti Energy R ents (EER) equations, using reference heights (average) and reference weights (healthy) for each age-gender
group. For children and adolescents, reference height and weight vary. For adults, the reference man is 5 feet 10 inches tall and weighs 154 pounds. The
reference woman is 5 feet 4 inches tall and weighs 126 pounds. EER equations are from the Institute of Medicine. Dietary Reference Intakes for Energy,
Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids. Washington (DC): The Mational Academies Press; 2002.
b. Sedentary means a lifestyle that includes only the light physical activity associated with typical day-to-day life. Moderately active means a lifestyle that
includes physical activity equivalent to walking about 1.5 to 3 miles per day at 3 to 4 miles per hour, in addition to the light physical activity associated
with typical day-to-day life. Active means a lifestyle that includes physical activity equivalent to walking more than 3 miles per day at 3 to 4 miles per
hour, in addition to the light physical activity associated with typical day-to-day life.
c.Estimates for females do not include women who are pregnant or breastfeeding.
Source: Britten P, Marcoe K, Yamini S, Davis C. Development of food intake patterns for the MyPyramid Food Guidance System. J Nutr Educ Behav
2006;38(6 Suppl):578-592.
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. USDA FOOD PATTERNS

For each food group or subgroup,a recommended average daily intake amounts® at all calorie levels. Recommended intakes from vegetable

and protein foods subgroups are per week. For more information and tools for application, go to MyPyramid.gov.

Calorie level 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200
of pattern®
Fruits 1c lc Wac 1Yac ac 2c 2c 2¢c 2¢c 2Vc 2%c 2Yac
Vegetables® 1c Yc c P 2%c 2% 3c 3c 3%ac 3l%c 4c 4c
Dark-green Yac/wk 1¢/wk To/wk | T¥ac/wk | TVac/wk | 1%ac/wk 2 c/wk 2¢c/wk | 2¥ac/wk | 2%ec/wk | 2¥%ec/wk | 2¥ac/wk
vegetables
Red and 2Vac/wk 3c/wk 3c/wk dc/wk | Stac/wk | 5¥%c/wk 6 c/wk 6 c/wk 7 c/wk 7c/wk | Tac/wk | TVac/wk
orange
vegetables
Beans Yec/wk | Yec/wk | Vac/wk Te/wk | Teo/wk | Tzc/wk 2 c/wk 2¢/wk | 2¥ac/wk | 2% c/wk 3 ¢/wk 3¢/wk
and peas
(legumes)
Starchy 2c/wk | 3%ac/wk | 3%c/wk 4 ¢/wk 5 c/wk 5 c/wk 6 c/wk 6 c/wk 7 c/wk 7 c/wk 8 c/wk 8 c/wk
vegetables
Other Tac/wk | 2%ec/wk | 2Vace/wk | 3¥ac/wk | 4 c/wk 4 c/wk 5¢/wk 5c/wk | 5¥%c/wk | 5%c/wk 7 c/wk 7 c/wk

vegetables
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Physically Active Arizona Females' Fresh Fruit and Vegetable Recommendations

Cohort

Active

Pop PA % Pop Fruit Vegetables
c:|oei:a Ac\;gpgt;r Cohort recs c:|oei:a ?:gif:r Cohort recs
(c/d) (c/d) (1,000 c/d) (c/d) (c/d) (1,000 c/d)
2 1.0 1.0
3| 133892 133892 1.0 1.2 160.7 1.5 1.3 178.5
100.0%
4 1.5 1.5
5 1.5 1.5
6 1.5 1.5
7 | 222434 106234 1.5 1.5 1594 2.0 1.8 191.2
; ¥ 20
10 1.5 2.5
11 1.5 2.5
12 | 219669 31984 2.0 1.8 57.6 2.5 2.5 80.0
13 3.49% 2.0 2.5
14 2.0 2.5
15 2.0 2.5
16 2.0 2.5
17 | 224302 5.4% 11215 2.0 2.0 22.4 2.5 2.6 29.2
18 2.0 2.5
19 2.0 3.0
20 2.0 3.0
21 2.0 3.0
22 | 213022 6817 2.0 2.0 13.6 3.0 3.0 20.5
23 2.0 3.0
24 2.0 3.0
25 2.0 3.0
26 329 2.0 2.5
27 | 214390 6860 2.0 2.0 13.7 2.5 2.6 17.8
28 2.0 2.5
29 2.0 2.5
30 2.0 2.5
311 504472 6543 2.0 2.0 13.1 2> 2.5 16.4
32 2.0 2.5
33 2.0 2.5

114




34 2.0 2.5
35 2.0 2.5
36 2.0 2.5
37 | 205469 6575 2.0 2.0 13.2 2.5 2.5 16.4
38 2.0 2.5
39 2.0 2.5
40 2.0 2.5
41 2.0 2.5
42 | 200902 6429 2.0 2.0 12.9 2.5 2.5 16.1
43 2.0 2.5
44 2.0 2.5
45 2.0 2.5
46 2.0 2.5
47 | 214523 6865 2.0 2.0 13.7 2.5 2.5 17.2
48 2.0 2.5
49 2.0 2.5
50 2.0 2.5
51 2.0 2.5
52 | 213113 6820 2.0 2.0 13.6 2.5 2.5 171
53 2.0 2.5
54 2.0 2.5
55 2.0 2.5
56 2.0 2.5
57 | 196603 6291 2.0 2.0 12.6 2.5 2.5 15.7
58 2.0 2.5
59 2.0 2.5
60+ | 664142 | 2.3% 15275 1.5 1.5 22.9 2.5 2.5 38.2
TOTAL 351800 529.3 654.1

*Abbreviations: Physically active (PA), population (pop), average (avg), cups (c), day (d)
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Physically Active Arizona Females' Fresh Vegetable Sub-Group Recommendations (Dark-
Green and Red-Orange)

Cgt;rt PA% A;_’:)i; € Dark-Green Vegetables = Red-Orange Vegetables

per Avg per Cohort per Avg Cohort

capita capita ( ]rj;:;o capita c::iZa ( ]rj;:;o

(c/d) (c/d) o/d) (c/d) (c/d) o/d)
2 0.5 25

3 | 133892 100.0% 133892 1.0 0.8 107.1 3.0 2.8 374.9
4 1.0 3.0
5 1.0 3.0
6 1.0 3.0

7 | 222434 106234 1.5 13 138.1 4.0 3.6 382.4
8 34.7% 1.5 4.0
9 1.5 4.0
10 1.5 5.5
11 1.5 5.5

12 | 219669 31984 1.5 1.5 48.0 55 5.5 175.9
13 3.4% 1.5 5.5
14 1.5 5.5
15 1.5 5.5
16 1.5 5.5

17 | 224302 5 4% 11215 1.5 1.6 17.9 55 5.6 62.8
18 1.5 5.5
19 2.0 6.0
20 2.0 6.0
21 2.0 6.0

22 | 213022 6817 2.0 2.0 13.6 6.0 6.0 40.9
23 2.0 6.0
24 2.0 6.0
25 2.0 6.0
26 3.2% 1.5 5.5

27 | 214390 6860 1.5 1.6 11.0 55 5.6 38.4
28 1.5 5.5
29 1.5 5.5
30 1.5 5.5

31 | 204472 6543 1.5 1.5 9.8 55 5.5 36.0
32 1.5 5.5
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33 1.5 5.5
34 1.5 5.5
35 1.5 5.5
36 1.5 5.5
37 | 205469 6575 1.5 1.5 9.9 55 5.5 36.2
38 1.5 5.5
39 1.5 5.5
40 1.5 5.5
41 1.5 5.5
42 | 200902 6429 1.5 1.5 9.6 55 5.5 35.4
43 1.5 5.5
44 1.5 5.5
45 1.5 5.5
46 1.5 5.5
47 | 214523 6865 1.5 1.5 10.3 55 5.5 37.8
48 1.5 5.5
49 1.5 5.5
50 1.5 5.5
51 1.5 5.5
52 | 213113 6820 1.5 1.5 10.2 55 5.5 37.5
53 1.5 5.5
54 1.5 5.5
55 1.5 5.5
56 1.5 5.5
57 | 196603 6291 1.5 1.5 9.4 5.5 5.5 34.6
58 1.5 5.5
59 1.5 5.5
60+ | 664142 | 23% | 15275 | 1.5 1.5 229 | 55 5.5 84.0
TOTAL 351800 417.9 1376.8

*Abbreviations: Physically active (PA), population (pop), average (avg)

117




Physically Active Arizona Females' Fresh Vegetable Sub-Group Recommendations (Starchy,
Bean, and Other)

Age Cohort PA % Active Starchy Vegetables Bean Vegetables Other Vegetables
Pop Pop
Cohort Avg Cohort Avg Cohort
per Avg per per per
capita capita recs capita per recs capita per recs
(c/d) (c/d) (1,000 (c/d) capita (1,000 (c/d) capita (1,000
c/d) (c/d) c/d) (c/d) c/d)
2 2.0 0.5 1.5
133892 133892 3.0 401.7 0.5 66.9 2.2 294.6
3 100.0% 3.5 0.5 2.5
4 3.5 0.5 2.5
5 3.5 0.5 2.5
6 3.5 0.5 2.5
7 | 222434 106234 4.0 3.8 403.7 1.0 0.8 85.0 35 3.1 329.3
8 34.7% 4.0 1.0 3.5
9 4.0 1.0 3.5
10 5.0 1.5 4.0
11 5.0 1.5 4.0
12 | 219669 31984 5.0 5.0 159.9 1.5 15 48.0 4.0 4.0 127.9
13 3.4% 5.0 1.5 4.0
. 0
14 5.0 1.5 4.0
15 5.0 1.5 4.0
16 5.0 1.5 4.0
17 | 224302 11215 5.0 5.2 58.3 1.5 1.6 17.9 4.0 4.2 47.1
5.4%
18 5.0 1.5 4.0
19 6.0 2.0 5.0
20 6.0 2.0 5.0
21 6.0 2.0 5.0
22 | 213022 6817 6.0 6.0 40.9 2.0 2.0 13.6 5.0 5.0 34.1
23 6.0 2.0 5.0
24 6.0 2.0 5.0
25 6.0 2.0 5.0
26 3.2% 5.0 1.5 4.0
27 | 214390 6860 5.0 5.2 35.7 1.5 1.6 11.0 4.0 4.2 28.8
28 5.0 1.5 4.0
29 5.0 1.5 4.0
30 5.0 1.5 4.0
31 | 204472 6543 5.0 5.0 32.7 1.5 15 9.8 4.0 4.0 26.2
32 5.0 1.5 4.0
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33 5.0 1.5 4.0
34 5.0 1.5 4.0
35 5.0 1.5 4.0
36 5.0 1.5 4.0
37 | 205469 6575 5.0 5.0 32.9 1.5 1.5 9.9 4.0 4.0 26.3
38 5.0 1.5 4.0
39 5.0 1.5 4.0
40 5.0 1.5 4.0
41 5.0 1.5 4.0
42 | 200902 6429 5.0 5.0 32.1 1.5 1.5 9.6 4.0 4.0 25.7
43 5.0 1.5 4.0
44 5.0 1.5 4.0
45 5.0 1.5 4.0
46 5.0 1.5 4.0
47 | 214523 6865 5.0 5.0 34.3 1.5 1.5 10.3 4.0 4.0 27.5
48 5.0 1.5 4.0
49 5.0 1.5 4.0
50 5.0 1.5 4.0
51 5.0 1.5 4.0
52 | 213113 6820 5.0 5.0 34.1 1.5 1.5 10.2 4.0 4.0 27.3
53 5.0 1.5 4.0
54 5.0 1.5 4.0
55 5.0 1.5 4.0
56 5.0 1.5 4.0
57 | 196603 6291 5.0 5.0 315 1.5 1.5 9.4 4.0 4.0 25.2
58 5.0 1.5 4.0
59 5.0 1.5 4.0
60+ | 664142 | 239 | 15275 | 5.0 5.0 764 | 15 1.5 229 | 40 40 61.1
TOTAL 351800 1374.2 324.7 1081.0

*Abbreviations: Physically active (PA), population (pop), average (avg)
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Inactive Arizona Females' Fresh Fruit and Vegetable Recommendations

Cohort 0 Active .
Age Pop PA % Pop Fruit Vegetables
per Avg per Cohort per Ave Cohort
. . recs .
capita capita (1,000 capita capita recs (1,000
(c/d) (c/d) o/d) (c/d) (c/d) c/d)
2 1.0 1.0
133892 0 N/A N/A N/A N/A
3 100.0% 1.0 / / 1.0 N/ /
4 1.3 1.5
5 1.3 1.5
6 1.3 1.5
7 222434 116200 1.3 13 151.1 15 16 185.9
8 34.7% 1.3 1.5
9 ' 1.5 2.0
10 1.5 2.0
11 1.5 2.0
12 219669 187685 1.5 1.5 281.5 20 2.1 394.1
13 3.4% 1.5 2.0
14 1.5 2.5
15 1.5 25
16 1.5 2.5
17 224302 5 4% 213087 1.5 1.6 340.9 25 25 532.7
. 0
18 1.5 2.5
19 2.0 2.5
20 2.0 2.5
21 2.0 25
22 213022 206205 2.0 2.0 412.4 25 25 515.5
23 2.0 25
24 2.0 2.5
25 2.0 2.5
26 2.0 25
27 214390 3.2% 207530 2.0 2.0 415.1 25 25 518.8
28 2.0 2.5
29 2.0 2.5
30 2.0 25
31 1.5 2.5
32 204472 197929 1.5 1.6 316.7 25 2.5 494.8
33 1.5 2.5
34 1.5 2.5

120




35 1.5 2.5

36 1.5 2.5

37 205469 198894 1.5 1.5 298.3 25 25 497.2

38 1.5 2.5

39 1.5 2.5

40 1.5 2.5

41 1.5 2.5

42 200902 194473 1.5 1.5 291.7 25 25 486.2

43 1.5 2.5

44 1.5 2.5

45 1.5 2.5

46 1.5 2.5

47 214523 207658 1.5 1.5 311.5 25 2.5 519.1

48 1.5 2.5

49 1.5 2.5

50 1.5 2.5

51 1.5 2.0

52 213113 206293 1.5 1.5 309.4 20 2.1 433.2

53 1.5 2.0

54 1.5 2.0

55 1.5 2.0

56 1.5 2.0

57 196603 190312 1.5 1.5 285.5 20 20 380.6

58 1.5 2.0

59 1.5 2.0

60+ 664142 2.3% 648867 1.5 1.5 973.3 2.0 2.0 1297.7
TOTAL 2775133 4387.4 6256.1

*Abbreviations: Physically active (PA), population (pop), average (avg), not applicable (NA),

cups (c), day (d)
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Inactive Arizona Females' Vegetable Sub-Group Recommendations (Dark-Green

and Red-Orange)

Cohort Active
Age Pop PA Pop Dark-Green Red-Orange
(100 % (100 Vegetables Vegetables
thou) thou)
Avg Cohort Avg Cohort
per or recs per per recs
capita c: ita (100 capita capita (100
(c/w) (C7\IN) thou (c/w) (C7\IN) thou
c/w) c/w)
2 0.5 25
3 134 0 05 N/A N/A 25 N/A N/A
100
4 1.0 3.0
5 1.0 3.0
6 1.0 3.0
7 222 1 1.0 1.1 1.3 30 3.2 3.7
8 1.0 3.0
35
9 1.5 4.0
10 1.5 4.0
11 1.5 4.0
12 220 2 1.5 15 2.8 4.0 4.3 8.1
13 1.5 4.0
3
14 1.5 5.5
15 1.5 5.5
16 1.5 5.5
17 224 2 1.5 1.5 3.2 55 5.5 11.7
5
18 1.5 5.5
19 1.5 5.5
20 1.5 5.5
21 1.5 5.5
22 213 2 1.5 1.5 3.1 55 5.5 11.3
23 1.5 5.5
24 1.5 5.5
3
25 1.5 5.5
26 1.5 5.5
27 214 2 1.5 1.5 3.1 55 5.5 11.4
28 1.5 5.5
29 1.5 5.5
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30 1.5 5.5
31 1.5 5.5
32 204 1.5 1.5 3.0 5.5 5.5 10.9
33 1.5 5.5
34 1.5 5.5
35 1.5 5.5
36 1.5 5.5
37 205 1.5 15 3.0 55 5.5 10.9
38 1.5 5.5
39 1.5 5.5
40 1.5 5.5
41 1.5 5.5
42 201 1.5 15 2.9 55 5.5 10.7
43 1.5 5.5
44 1.5 5.5
45 1.5 5.5
46 1.5 5.5
a7 215 1.5 1.5 3.1 55 5.5 11.4
48 1.5 5.5
49 1.5 5.5
50 1.5 5.5
51 1.5 4.0
52 213 1.5 1.5 3.1 4.0 4.3 8.9
53 1.5 4.0
54 1.5 4.0
55 1.5 4.0
56 1.5 4.0
57 197 1.5 1.5 2.9 4.0 4.0 7.6
58 1.5 4.0
59 1.5 4.0
60+ | 664 6| 15 1.5 97| 40 40 260
TOTAL 28 41.2 132.6

*Abbreviations: Physically active (PA), population (pop), average (avg), not

applicable (NA), cups (c), week (w), 100,000 (100 thou)
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Inactive Arizona Females 'Vegetable Sub-Group Recommendations (Starchy, Bean,

and Other)
Cohort Active
Pop PA  Pop
Age (100 % (100 Starchy Vegetables Bean Vegetables Other Vegetables
thou) thou)
A Cohort A Cohort A Cohort

per ‘elf recs per ‘elf recs per ‘elf recs

capita P . (100 capita P . (100 capita P . (100

(c/w) capita thou (c/w) capita thou (c/w) capita thou

(c/w) (c/w) (c/w)

c/w) c/w) c/w)
2 2.0 0.5 1.5

3 134 100 0 2.0 N/A N/A 0.5 N/A N/A 15 N/A N/A
4 3.5 0.5 2.5
5 3.5 0.5 2.5
6 3.5 0.5 2.5

7 222 1 35 3.6 4.2 0.5 0.6 0.7 25 2.7 3.1
8 35 3.5 0.5 2.5
9 4.0 1.0 3.5
10 4.0 1.0 3.5
11 4.0 1.0 3.5

12 220 2 4.0 4.2 7.9 1.0 11 2.1 35 3.6 6.8
13 3 4.0 1.0 3.5
14 5.0 1.5 4.0
15 5.0 1.5 4.0
16 5.0 1.5 4.0

17 224 s 2 5.0 5.0 10.7 15 1.5 3.2 4.0 4.0 8.5
18 5.0 1.5 4.0
19 5.0 1.5 4.0
20 5.0 1.5 4.0
21 5.0 1.5 4.0

22 213 2 5.0 5.0 10.3 15 1.5 3.1 4.0 4.0 8.2
23 5.0 1.5 4.0
24 5.0 1.5 4.0
25 5.0 1.5 4.0
26 3 5.0 1.5 4.0

27 214 2 5o 50 10.4 1.5 1.5 3.1 40 40 8.3
28 5.0 1.5 4.0
29 5.0 1.5 4.0
30 5.0 1.5 4.0

31 204 2 >0 5.0 9.9 15 1.5 3.0 4.0 4.0 7.9
32 5.0 1.5 4.0
33 5.0 1.5 4.0
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34 5.0 1.5 4.0

35 5.0 1.5 4.0

36 5.0 1.5 4.0

37| 205 sg 50 9.9 15 15 3.0 40 40 8.0

38 5.0 1.5 4.0

39 5.0 1.5 4.0

40 5.0 1.5 4.0

41 5.0 1.5 4.0

4 | 201 g 50 9.7 15 15 2.9 40 40 7.8

43 5.0 1.5 4.0

44 5.0 1.5 4.0

45 5.0 1.5 4.0

46 5.0 1.5 4.0

47 | 215 sg 50 10.4 15 15 3.1 40 40 8.3

48 5.0 1.5 4.0

49 5.0 1.5 4.0

50 5.0 1.5 4.0

51 4.0 1.0 3.5

5o | 213 20 42 8.7 10 11 2.3 35 36 7.4

53 4.0 1.0 3.5

54 4.0 1.0 3.5

55 4.0 1.0 3.5

56 4.0 1.0 3.5

57| 197 40 40 7.6 10 L0 1.9 35 35 6.7

58 4.0 1.0 3.5

59 4.0 1.0 3.5

60+ | 664 6 4.0 40  26.0 1.0 1.0 6.5 3.5 3.5 227
TOTAL 28 125.6 34.8 103.7

*Abbreviations: Physically active (PA), population (pop), average (avg), not

applicable (NA), cups (c), week (w), 100,000 (100 thou)

APPENDIX H
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ARIZONA MALES’ FRESH FRUIT D

VEGETABLE RECOMMENDADNS

126



Physically Active Arizona Males' Fresh Fruit and Vegetable Recommendations

Cohort o Active .
Age Pop PA % Pop Fruit Vegetables
Avg Cohort Avg Cohort
per per
ita per recs capita per recs
c(ac%) capita (1,000 (c/d) capita (1,000
(c/d) c/d) (c/d) c/d)
2 1.0 1.0
3| 139537 139537 1.5 1.3 181.4 | 1.5 1.3 181.4
100.0%
4 1.5 1.5
5 1.5 1.5
6 15 2.0
7 | 231246 136713 1.5 1.5 2051 | 2.0 20 2734
8 15 2.0
48.9%
9 1.5 2.5
10 1.5 2.5
11 2.0 2.5
12 | 228995 61142 2.0 1.9 116.2 | 3.0 2.8 171.2
13 11.9% 2.0 3.0
14 2.0 3.0
15 2.0 35
16 2.5 35
17 | 237280 10.0% 24630 2.5 2.4 59.1 35 35 86.2
18 P 2.5 3.5
19 2.5 35
20 25 35
21 2.5 35
22 | 229562 8723 2.5 2.5 21.8 35 35 30.5
23 25 35
24 2.5 35
25 3.8% 2.5 35
26 2.0 3.5
27 | 225608 8573 2.0 2.1 18.0 35 35 30.0
28 2.0 35
29 2.0 35
30 | 212223 8064 2.0 2.0 16.1 35 35 28.2
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31 2.0 35
32 2.0 3.5
33 2.0 35
34 2.0 3.5
35 2.0 35
36 2.0 3.5
37 | 210224 7989 2.0 2.0 16.0 | 3.5 3.0 24.0
38 2.0 35
39 2.0 3.5
40 2.0 3.5
41 2.0 3.5
42 | 205899 7824 2.0 2.0 156 | 3.5 3.5 27.4
43 2.0 3.5
44 2.0 3.5
45 2.0 3.5
46 2.0 3.0
47 | 212499 8075 2.0 2.0 16.2 | 3.0 3.1 25.0
48 2.0 3.0
49 2.0 3.0
50 2.0 3.0
51 2.0 3.0
52 | 202411 7692 2.0 2.0 154 | 3.0 3.0 231
53 2.0 3.0
54 2.0 3.0
55 2.0 3.0
56 2.0 3.0
57 | 178665 6789 2.0 2.0 136 | 3.0 3.0 20.4
58 2.0 3.0
59 2.0 3.0
60+ 568649 2.5% 14216 | 2.0 2.0 284 | 3.0 3.0 42.6
TOTAL 439967.0 722.9 963.5

*Abbreviations: Physically active (PA), population (pop), average (avg), cups (c), day

(d)
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Physically Active Arizona Males' Vegetable Sub-Group Recommendations (Dark-Green and

Red-Orange)
Cohort PA % Active Dark-Green Vegetables Red-Orange Vegetables
Pop Pop
Avg Cohort Avg Cohort
per per
capita per recs capita per recs
(c/w) capita (1,000 (c/w) capita (1,000
(c/w) c/w) (c/w)  c/w)
2 0.5 2.5
3 | 139537 139537 1.0 0.8 111.6 3.0 2.8 390.7
100.0%
4 1.0 3.0
5 1.0 3.0
6 1.5 4.0
7 | 231246 136713 1.5 14 191.4 4.0 4.1 560.5
8 1.5 4.0
48.9%
9 1.5 5.5
10 1.5 5.5
11 1.5 5.5
12 | 228995 61142 2.0 1.8 110.1 6.0 5.8 354.6
13 11.9% 2.0 6.0
14 2.0 6.0
15 2.5 7.0
16 2.5 7.0
17 | 237280 24630 2.5 2.5 61.6 7.0 7.0 172.4
10.0%
18 2.5 7.0
19 2.5 7.0
20 2.5 7.0
21 2.5 7.0
22 | 229562 8723 2.5 2.5 21.8 7.0 7.0 61.1
23 2.5 7.0
24 2.5 7.0
25 2.5 7.0
26 3.8% 2.5 7.0
27 | 225608 8573 2.5 2.5 21.4 7.0 7.0 60.0
28 2.5 7.0
29 2.5 7.0
30 2.5 7.0
31 2.5 7.0
212223 8064 2.5 20.2 7.0 56.4
32 2.5 7.0
33 2.5 7.0
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34 2.5 7.0
35 2.5 7.0
36 2.5 7.0
37 | 210224 7989 2.5 2.5 200 | 7.0 7.0 55.9
38 2.5 7.0
39 2.5 7.0
40 2.5 7.0
a1 2.5 7.0
42 | 205899 7824 2.5 2.5 196 | 7.0 7.0 54.8
43 2.5 7.0
a4 2.5 7.0
45 2.5 7.0
46 2.0 6.0
47 | 212499 8075 2.0 2.1 17.0 | 6.0 6.2 50.1
48 2.0 6.0
49 2.0 6.0
50 2.0 6.0
51 2.0 6.0
5y | 202411 7692 2.0 2.0 154 | 6.0 6.0 46.2
53 2.0 6.0
54 2.0 6.0
55 2.0 6.0
56 2.0 6.0
57 | 178665 6789 2.0 2.0 136 | 6.0 6.0 40.7
58 2.0 6.0
59 2.0 6.0

60+ | 568649 2.5% 14216 | 2.0 2.0 284 | 6.0 6.0 85.3

TOTAL  439967.0 651.9 1988.7

*Abbreviations: Physically active (PA), population (pop), average (avg), recommendations
(recs), cups (c), week (w)
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Physically Active Arizona Males' Vegetable Sub-Group Recommendations (Starchy, Bean, and Other)

Cohort PA % Active Starchy Vegetables Bean Vegetables Other Vegetables
Pop Pop
Avg Cohort Avg Cohort Avg Cohort
per per per
capita per recs capita per recs capita per recs
(c/w) capita (1,000 (c/w) capita (1,000 (c/w) capita (1,000
(c/w) c/w) (c/w)  c/w) (c/w)  c/w)
2 2.0 0.5 1.5
3 | 139537 139537 3.5 3.0 418.6 0.5 0.5 69.8 2.5 2.2 307.0
100.0%
4 3.5 0.5 2.5
5 3.5 0.5 2.5
6 4.0 1.0 3.5
7 | 231246 136713 4.0 4.1 560.5 1.0 1.0 136.7 3.5 3.4 464.8
8 4.0 1.0 3.5
48.9%
9 5.0 1.5 4.0
10 5.0 1.5 4.0
11 5.0 1.5 4.0
12 | 228995 61142 6.0 5.6 342.4 2.0 1.8 110.1 5.0 4.6 281.3
13 11.9% 6.0 2.0 5.0
. (]
14 6.0 2.0 5.0
15 7.0 2.5 5.5
16 7.0 2.5 5.5
17 | 237280 24630 7.0 7.0 172.4 2.5 2.5 61.6 5.5 5.5 135.5
10.0%
18 7.0 2.5 5.5
19 7.0 2.5 5.5
20 7.0 2.5 5.5
21 7.0 2.5 5.5
22 | 229562 8723 7.0 7.0 61.1 2.5 2.5 21.8 5.5 5.5 48.0
23 7.0 2.5 5.5
24 7.0 2.5 5.5
25 7.0 2.5 5.5
26 3.8% 7.0 2.5 5.5
. (]
27 | 225608 8573 7.0 7.0 60.0 2.5 2.5 21.4 5.5 5.5 47.2
28 7.0 2.5 5.5
29 7.0 2.5 5.5
30 7.0 2.5 5.5
31 7.0 2.5 5.5
212223 8064 7.0 56.4 2.5 20.2 5.5 44.4
32 7.0 2.5 5.5
33 7.0 2.5 5.5
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34 7.0 2.5 5.5
35 7.0 2.5 5.5
36 7.0 2.5 5.5
37 | 210224 7989 7.0 7.0 55.9 2.5 2.5 20.0 5.5 5.5 43.9
38 7.0 2.5 5.5
39 7.0 2.5 5.5
40 7.0 2.5 5.5
41 7.0 2.5 5.5
42 | 205899 7824 7.0 7.0 54.8 2.5 2.5 19.6 5.5 5.5 43.0
43 7.0 2.5 5.5
44 7.0 2.5 5.5
45 7.0 2.5 5.5
46 6.0 2.0 5.0
47 | 212499 8075 6.0 6.2 50.1 2.0 2.1 17.0 5.0 5.1 41.2
48 6.0 2.0 5.0
49 6.0 2.0 5.0
50 6.0 2.0 5.0
51 6.0 2.0 5.0
57 | 202411 7692 6.0 6.0 46.2 2.0 2.0 15.4 5.0 5.0 38.5
53 6.0 2.0 5.0
54 6.0 2.0 5.0
55 6.0 2.0 5.0
56 6.0 2.0 5.0
57 | 178665 6789 6.0 6.0 40.7 2.0 2.0 13.6 5.0 5.0 33.9
58 6.0 2.0 5.0
59 6.0 2.0 5.0
60+ | 568649 2.5% 14216 6.0 6.0 85.3 2.0 2.0 28.4 5.0 5.0 71.1
TOTAL 439967.0 2004.4 555.4 1599.6

*Abbreviations: Physically active (PA), population (pop), average (avg), recommendations
(recs), cups (c), week (w)
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Inactive Arizona Males' Fresh Fruit and Vegetable Recommendations

Cohort 0 Active .
Age Pop PA % Pop Fruit Vegetables
Avg Cohort Avg Cohort
per per
ita per recs capita per recs
c(ac%) capita (1,000 (c/d) capita (1,000
(c/d) c/d) (c/d) c/d)
2 1.0 1.0
3| 139537 100.0% 0 1.0 N/A N/A 1.0 N/A N/A
. 0
4 1.3 15
5 1.3 1.5
6 1.3 1.5
7 | 231246 94533 1.3 1.3 122.9 1.5 1.7 160.7
8 48.9% 1.3 1.5
9 o 15 2.5
10 1.5 2.5
11 1.5 2.5
12 | 228995 167853 1.5 1.6 268.6 2.5 2.6 436.4
13 11.9% 1.5 2.5
14 2.0 3.0
15 2.0 3.0
16 2.0 3.0
17 | 237280 10.0% 212650 2.0 2.0 425.3 3.0 3.0 638.0
18 P 2.0 3.0
19 2.0 3.0
20 2.0 3.0
21 2.0 3.0
22 | 229562 220839 2.0 2.0 441.7 3.0 3.0 6625
23 2.0 3.0
24 2.0 3.0
25 2.0 3.0
26 2.0 3.0
27 | 225608 3.8% 217035 2.0 2.0 434.1 3.0 3.0 6511
28 2.0 3.0
29 2.0 3.0
30 2.0 3.0
31 2.0 3.0
32| 212223 204159 2.0 2.0 408.3 3.0 3.0 6125
33 2.0 3.0
34 2.0 3.0
35| 210224 202235 2.0 2.0 404.5 3.0 3.0 606.7
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36 2.0 3.0
37 2.0 3.0
38 2.0 3.0
39 2.0 3.0
40 2.0 3.0
41 2.0 3.0
42 | 205899 198075 2.0 2.0 396.2 | 3.0 3.0 594.2
43 2.0 3.0
44 2.0 3.0
45 2.0 3.0
46 2.0 3.0
47 | 212499 204424 2.0 20 4088 | 3.0 3.0 6133
48 2.0 3.0
49 2.0 3.0
50 2.0 3.0
51 2.0 2.5
52 | 202411 194719 2.0 2.0 389.4 | 25 26 506.3
53 2.0 2.5
54 2.0 2.5
55 2.0 2.5
56 2.0 2.5
57 | 178665 171876 2.0 2.0 343.8 | 2.5 25 4297
58 2.0 2.5
59 2.0 2.5
60+ 568649 2.5% 554433 | 2.0 20 11089 | 2.5 2.5 1386.1
TOTAL 2642831.0 5152.3 7297.4

*Abbreviations: Physically active (PA), population (pop), average (avg), cups (c), day (d)
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Inactive Arizona Males' Fresh Vegetable Sub-Group Recommendations (Dark-Greens and Red-

Orange)
Cohort Active
Pop A % Pop Dark-Green_Vegetables Red-Orange Vegetables
or Avg Cohort Avg Cohort
c: it per recs capita per recs
(c7w) capita (1,000 (c7w) capita (1,000
(c/w)  c/w) (c/w) c/w)
2 0.5 25
3 | 139537 0 0.5 N/A N/A 2.5 N/A N/A
100.0%
4 1.0 3.0
5 1.0 3.0
6 1.0 3.0
7 | 231246 94533 1.0 1.1 104.0 3.0 35 330.9
8 1.0 3.0
48.9%
9 1.5 5.5
10 15 5.5
11 1.5 5.5
12 | 228995 167853 1.5 1.6 268.6 5.5 5.6 940.0
1.5 5.5
13 11.9%
14 2.0 6.0
15 2.0 6.0
16 2.0 6.0
17 | 237280 212650 2.0 2.0 425.3 6.0 6.0 1275.9
10.0%
18 2.0 6.0
19 2.0 6.0
20 2.0 6.0
21 2.0 6.0
22 | 229562 220839 2.0 2.0 441.7 6.0 6.0 1325.0
23 2.0 6.0
24 2.0 6.0
2.0 6.0
25 3.8%
26 2.0 6.0
27 | 225608 217035 2.0 2.0 434.1 6.0 6.0 1302.2
28 2.0 6.0
29 2.0 6.0
30 2.0 6.0
212223 204159 2.0 408.3 6.0 1225.0
31 2.0 6.0
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32 2.0 6.0
33 2.0 6.0
34 2.0 6.0
35 2.0 6.0
36 2.0 6.0
37 | 210224 202235 2.0 20 4045 | 6.0 60 12134
38 2.0 6.0
39 2.0 6.0
40 2.0 6.0
a1 2.0 6.0
42 | 205899 198075 2.0 20 392 | 6.0 60 11885
43 2.0 6.0
44 2.0 6.0
45 2.0 6.0
46 2.0 6.0
47 | 212499 204424 2.0 20 4088 | 6.0 60 12265
48 2.0 6.0
49 2.0 6.0
50 2.0 6.0
51 15 5.5
5y | 202411 194719 15 16 3116 | 55 56  1090.4
53 15 5.5
54 15 5.5
55 15 5.5
56 15 5.5
57 | 178665 171876 15 15 2578 | 55 55 9453
58 15 5.5
59 15 5.5
60+ | 568649 | 559 554433 | 15 15 816 | 55 55  3049.4
TOTAL 26428310 4692.4 15112.5

*Abbreviations: Physically active (PA), population (pop), average (avg), recommendations (recs),

cups (c), week (w)
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Inactive Arizona Males' Fresh Vegetable Sub-Group Recommendations (Starchy, Bean, and Other)

Cohort A % Active Starchy Vegetables Bean Vegetables Other Vegetables
Pop Pop
Avg Cohort Avg Cohort Avg Cohort
per per per
capita per recs capita per recs capita per recs
(c/w) capita (1,000 (c/w) capita (1,000 (c/w) capita (1,000
(c/w) c/w) (c/w)  c/w) (c/w) c/w)
2 2.0 0.5 1.5
3 | 139537 0 2.0 N/A N/A 0.5 N/A N/A 1.5 N/A N/A
100.0%
4 3.5 0.5 2.5
5 3.5 0.5 2.5
6 3.5 0.5 2.5
7 | 231246 94533 3.5 3.8 359.2 0.5 0.7 66.2 2.5 2.8 264.7
8 3.5 0.5 2.5
48.9%
9 5.0 1.5 4.0
10 5.0 15 4.0
11 5.0 1.5 4.0
12 | 228995 167853 5.0 5.2 872.8 1.5 1.6 268.6 4.0 4.2 705.0
5.0 1.5 4.0
13 11.9%
14 6.0 2.0 5.0
15 6.0 2.0 5.0
16 6.0 2.0 5.0
17 | 237280 212650 6.0 6.0 1275.9 2.0 2.0 425.3 5.0 5.0 1063.3
10.0%
18 6.0 2.0 5.0
19 6.0 2.0 5.0
20 6.0 2.0 5.0
21 6.0 2.0 5.0
22 | 229562 220839 6.0 6.0 1325.0 2.0 2.0 441.7 5.0 5.0 1104.2
23 6.0 2.0 5.0
24 6.0 2.0 5.0
6.0 2.0 5.0
25 3.8%
26 6.0 2.0 5.0
27 | 225608 217035 6.0 6.0 1302.2 2.0 2.0 434.1 5.0 5.0 1085.2
28 6.0 2.0 5.0
29 6.0 2.0 5.0
30 6.0 2.0 5.0
212223 204159 6.0 1225.0 2.0 408.3 5.0 1020.8
31 6.0 2.0 5.0
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32 6.0 2.0 5.0
33 6.0 2.0 5.0
34 6.0 2.0 5.0
35 6.0 2.0 5.0
36 6.0 2.0 5.0
37 | 210224 202235 60 60 12134 | 20 20 4045 | 50 50 10112
38 6.0 2.0 5.0
39 6.0 2.0 5.0
40 6.0 2.0 5.0
a1 6.0 2.0 5.0
42 | 205899 198075 60 60 11885 | 20 20 392 | 50 50 9904
43 6.0 2.0 5.0
44 6.0 2.0 5.0
45 6.0 2.0 5.0
46 6.0 2.0 5.0
47 | 212499 204424 | 60 60 12265 | 20 20 4088 | 50 50 10221
48 6.0 2.0 5.0
49 6.0 2.0 5.0
50 6.0 2.0 5.0
51 5.0 15 4.0
5y | 202411 194719 50 52 10125 | 15 16 3116 | 40 42 8178
53 5.0 15 4.0
54 5.0 15 4.0
55 5.0 15 4.0
56 5.0 15 4.0
57 | 178665 171876 50 50 8594 | 15 15 2578 | 40 40 6875
58 5.0 15 4.0
59 5.0 15 4.0
60+ | 568649 | 5500 | 554433 | 50 50 27722 | 15 15 8316 | 40 40 22177
TOTAL  2642831.0 14632.6 4654.6 11989.8

*Abbreviations: Physically active (PA), population (pop), average (avg), recommendations (recs),

cups (c), week (w)
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Appendix table 2—Serving weights for the vegemble group

Sutrient Lous from 1 andiervice
Hﬂ Eu-vt’ primnary ta MNomsdible  Cookd Petail and Caloties
Fund mepply commmnoday s Serving descripiion weight'  comuner weight'  share (refuse) Imu s  comuner lme  peraorving
Cirmm = cccccssccscssscsssnssen Porcmtte c o s cccsecnncas Caloriom

Fresh v egetahlen:
Astichobes 11008 | melinen (ghobe or french ) ctokied, balled, dradned 12 7 L] L] 2 M il
Amparagm 1mz 12-cup, oooked, boiled, drained L] L] aT 7 2 # 13
Ness - vrap 105 1 2up, green snap boans, coaked, bollod, dosined il L] 12 F 2 ] 22
Peoccall ] 1/ 2-cup chopped or diced, rew & ] 9 - 2 i) 12
Tng sl sproas 1w 1o, wooked, boiled, drained ™ L] 10 i a ] o
Cabbages 11109 1% cup chapped o shredded, raw = 7 0 - 2 M 17
Carruts 14 1 3eup choppod, gamd, s, or alices, faw [~ 3 1 - 2 i} 28
Codiflower 11135 12, raw L] L] L] - 2 5 12
Cedery §irs 1/ 2eup diced o sirips, raw &1 ] i - 2 3 10
i = et 11164 12-cup, yollow, cooled, bollad drained, ol fram ook n L ] il 2 2 M LE
Cucambery 11206 1/2-ciip pared, chopped or siced & E 7 . ] ki ]
lggpham 12m 12 cubes, conbod, bailed, desined a 1] 1 7 1 ] 4
Escaro b endive 11213 1 cag endive chapped, raw 50 7 14 - 2 ¥ 4
Charlic 12 1/ 2, raw - A 15 - 2 kil 13
Lettsce-tesd 11252, 11250 12cup alwedded or chopped], ioeherg or bufterhesd, sow - | 7 Ia - 2 L] 3
Lt tece- Romaimne lea [ 125, 11253 T=ctip Con, 1 ine or | loaf, shredded, raw 5 b | i ) - 2 W 4
Mg hpocms 11280 112=cup pletes or nlkoes, raw i1 m 3 - 2 M 9
oo 11283 1/ Z-cup onaked, boiled, drained 105 & 10 15 ) 3 L
Pappens - il 11353 1 Zeauip aliced or chapped, mw &l L " - k! ¥ 18
Poste-= 11543, 11347 1 Tcup MNesh, withoud sidn, bailed; 1/2-cup feh, baked k) 4 n 140 2 H 62
Rk 11429 13 allcos, raw ] 1 1] - 1 ] 12
Spimach 11457 1 =iy, raw = 5 bt | - 2 30 T
Smet ot * 113467 11 2-up Mesh, widamd akdn, hallod; 12-cup Nesh, baked m ) 21 1 H k] a2
Tomstoes nms 1/ Z-cup chopped or sliced, rew -0 15 @ - 2 M 19
Vigetabies for comming
Axz=mm 110 5 1/2-cup canned, desined solids 121 i 0 - 1 15 23
“rng Beana 0] 1/ Zegaip wrown, canmocl, regular pack, drained mlids L LR L - | 15 13
Cabbage for saneckrant l4m 1/ Z-cup sauerkraud, canmned, solids and liquids 7l 58 a - 1 15 22
Cirrotn nias 1 2eoup, cannad, regular pack, drained mlide, sliced o = L] - 1 15 m
(e peppess 1132 17 2-cup choppes or dived L] 27 L] - 1 15 14
Carm, weet Ny 17 2eip, yellow, camned, whole kemel, dmined salids L+ I 0 - 1 15 h
Tty for pick ling 11907, 1 i 17 2cup i) or swest, dicedl, chopped, ar sliced ™ L] L] - 1 15 L]
reen peas. 113 172, canned, regular pack, drained miids |+ ] (1] - 1 15 54
LT L B 117204 1 @2=oup, cannedd, drained nolkls, pieces ™ LRk L] - 1 15 1%
Pomto-m 1137 142, connad, drained salida o0 e 1] - 1 15 54
Tismatomn 11RRS 1 2euip, canned, red v, whale k. LL) L] - 1 15 23
Ather (Peet, @mach) 11084, 11461 1/2-cup beets, or spinach, chopped or diced, aficed

af whale, cannid e 4 L) - 1 15 Ll
See noke of end of able ~ontimed
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Appendix table 3—Serving weights for the fruit group

Mutriont Lama from Faodnervice
w Serving [rimary to Nomedible Cooldng Retsd and Caloties
Faudl supply commadity musnher Serving dexripfon weight= wﬂmw share (refuse)  boms kas  comuner lins  per serving
Cirams T - e T e T Calories
Fresh fruit:
Frosh clin fruii-
Oranges/lemples R Raw, all commercal varletis:; | medlum fruit 2 587 15 3 n L] 2 E 62
Tangerines tangeolon 09218 Raw, |/2-cup sections ™ 5 p il 2 n 4
Cirpefruits 09111 Raw, all varkfox; 172 medbam tal (4 V2 1. 3 50 0 2 ' 41
Lemaonn 95 Faw, 1/ 2<cup metions 104 4 ar L 2 3 n
Limes ] Roaw, | frult (2% ] 5 " P 2 0 20
Fresh moncivus frull—
Apples 0] Raw, madium with skin (2 447 13% ] ] 0 2 30 5
Apricas a2 Raw, 12-cup halves; 1/2-cup sliced 1 9 7 a 2 ] 3%
Avicados eyt Raw, sl commercial varietiey 1/2-oup cubes; 12oup sliosd M o » 1] 2 30 119
Hangryss A Raw, | modium (7-7 74" leag) 1ns ol 36 o 2 k| 109
Cantalenipe LR Raw, V2oup balls; 1/2-cup cube; 120 diced pieces K L] o L] 2 b 1] bs |
Chesries L] Raw, 1/ 2-cup swest, whale, mited k) ¥ 1 L 2 30 2
Craharsios a7y Raw, 1/ 2cip chapped 58 i 5 o 2 0 el
Crapen ol Raw, Ewopeasn type iadberend skin), | 2<up eedles W 9 4 @ 2 0 57
Honeydew melon 091H Raw, 1/2cup balls, 1/2-cup diced pioces ' ¥ = o 1 0 0
Kl wd fru it (Fads Raw, | mediam frl withost din Ta Q I a 2 50 aa
Margoe 0% Raw, |/ 2-cup e o) @ 31 a 2 ] 5e
Peschen'nectarine 09191 Raw, | medivm (2 12°) pesch: | madhion {2 1V2') nectarine 117 5 1 o 2 0 54
Pears o Raw, | mocdium {2 1/27) frui 166 3 L] L 2 30 L]
Pinospple (Lol Faw, | 2oup diced, pleces ™ 5 L] ] 2 k1] i |
Pagayas 22 Raw, 1/2-cup cuted pisces 7o 0 33 a 2 30 i)
Pluma prunes o™ Raw, | fruit (2 1R #n ] & 0 z ] %
Stawherries 0916 Raw, 1/2-cup balves; 1/ 2-cup shiced. 1/2<up whole ™ B [ L 2 E n
Watermalo (26 Roaw, 1 2-cup balls; 17 2-cup diced ko 14 48 a i L1} 4
Frudi for canming !
Amles e spplamee Lo 1/ 2=cup spplemuce, umwesrned canned 1z ] o a 1 15 52
Apricats i 12-cup caned, water packed withoyt dkim or pi,
solid s lgpuids 114 il a @ 1 15 25
Cherries {#west & tart) o:7] 172-cup swoet, camed, water pack, solids and liquid, pised 124 ] o 0 1 15 7
Poaches (oxchades splead) 09237 1/ 2cup canned, water pack, m |kl s Bquida, halves
or dices 1z 1 a a 1 15 ol
Pears {incl. It oockesil) 0a15) VZ-eup canmed, water poc b, cooklied, drained solids 1z 0 a a 1 15 35
Pineapples 06T 172-cup canned, vater mock, molids anx] Bouids, crushed,
slicesd, or in chuinka 123 i a a I 15 AL

Phires angd pranss 0281 12-cup canmed, purple, water peck, soluls and Bquids, piged 125 L o a 1 15 51
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Winter squash —Average retail price per pound and per cup equivale  nt, 2008
. Refuse . Size of a Average price
Average retall N Cooking 'z Nu.mber of verage pri
Form rice inedible share yield cup edible cup er cup equivalent
P ( ) equivalent equivalents per cup eq
Fresh'? | $267 P 0% 85% | 205 grams | 1.881 P’ $1.42
pound pound
Frozen? | $1.70 P¥ 0% 85% | 205 grams | 1.881 P’ $0.90
pound pound

Note: It is assumed that consumers bake fresh and frozen winter squash prior to consumption.

Summer squash —Average retail price per pound and per cup equivale  nt, 2008
Average retail Refuse Cooking Size of a Nu_mber of Average price
Form rice (inedible share) yield cup edible cup er cup equivalent
P ined equivalent equivalents ber cup equiv

Fresh'2 $1.86  Pe' 5% 81% 180 grams 1939  P¢' $0.96
pound pound

Frozen® $1.60 P’ 0% 76% 180 grams 1915  P¢ $0.83
pound pound

canned* | $115 P 0% 61% 216 grams | 1281  P¢' $0.90
pound pound

Note: It is assumed that consumers boil fresh and frozen summer squash

. For canned summer squash, we assume that

consumers drain the liquid contents of a can. However, the cooking yield in the above table does not account for any further
preparation that may occur prior to consumption. MyPyramid cup equivalent weight for canned summer squash excludes the
weight of the liquid medium in which the vegetable is packed.
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Fresh Vegetable Conversion Factors (grams per cup) and Loss Estimates For Arizona Grown Crops

% Losses from retail

% Loss from

Vegetables: Grams/cup level to consumer primary (farm) Total loss %
level level
Dark-Green Vegetables
Broccoli 88.0 71.0% 8.0% 79.0%
Lettuce, head 56.0 48.0% 7.0% 55.0%
Lettuce, leaf 56.0 53.0% 7.0% 60.0%
Lettuce, romaine 56.0 53.0% 7.0% 60.0%
Spinach 30.0 60.0% 15.0% 75.0%
Average 57.2 57.0% 8.8% 65.8%
Red-Orange Vegetables
Carrots 124.0 43.0% 3.0% 46.0%
Pumpkins 205.0 47.0% 0.0% 47.0%
Squash, summer 180.0 47.0% 0.0% 56.0%
Squash, winter 205.0 47.0% 0.0% 47.0%
Tomatoes in the open 180.0 41.0% 15.0% 56.0%
Average 178.8 45.0% 3.6% 50.4%
Starchy Vegetables
Sweet corn 164.0 77.0% 8.0% 85.0%
Potatoes 140.0 65.0% 4.0% 69.0%
Average 152.0 71.0% 6.0% 77.0%
Bean vegetables
Dry, edible beans 74.0 16.0% 0.0% 16.0%
Other Vegetables

Beans, snap 126.0 46.0% 6.0% 52.0%
Cabbage, head 160.0 52.0% 7.0% 59.0%
Cauliflower 100.0 71.0% 8.0% 79.0%
Celery 122.0 43.0% 7.0% 50.0%
Onions, dry 210.0 57.0% 6.0% 63.0%
Peppers, all 122.0 50.0% 8.0% 58.0%
Average 140.0 53.2% 7.0% 60.2%
Total Vegetable Average* 129.1 53.9% 6.4% 60.9%

*Since beans do make up a large portion of consumption and are the only vegetable included in 'dry' form, they were

not included in the 'total vegetable average' category
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Fresh Fruit Conversion Factors (grams per cup) and Loss Estimates for Arizona
Grown Crops

% Losses from % Loss from Total loss
Fruits Grams/cup retail level to primary %
consumer level (farm) level

Honey dew 174.0 86.0% 8.0% 94.0%
Cantaloupe 164.0 81.0% 8.0% 89.0%
Watermelon 154.0 80.0% 10.0% 90.0%
Apples 138.0 40.0% 4.0% 44.0%
Apricots 160.0 39.0% 9.0% 48.0%
Cherries, sweet 146.0 42.0% 8.0% 50.0%
Dates, dried 89.0 32.0% 0.0% 32.0%
Grapes 160.0 36.0% 9.0% 45.0%
Peaches, all 117.0 43.0% 5.0% 48.0%
Pears, all 166.0 40.0% 5.0% 45.0%
Plums 66.0 38.0% 5.0% 43.0%
Grapefruit 128.0 82.0% 3.0% 85.0%
Lemons 212.0 79.0% 4.0% 83.0%
Oranges, all 131.0 59.0% 3.0% 62.0%
Tar:]g:r:;r;fnas"d 196 60.00% 5.00% 65.00%
Blackberries* 154.0 38.0% 8.0% 46.0%
Raspberries, all * 154.0 38.0% 8.0% 46.0%
Average 147.6 53.7% 6.0% 59.7%

*Conversion factors and losses were unavailable and substituted with those for
strawberries
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Table 7. Vegetable:: Mean Amounts of Retn] Commodines Consumed per Indrvidual!, Evomated From Duetary Intake Dots,
by Gender and Age, in the United States, WWELA, NHANES 2001-2002

Brassica Leady Vegatabies
Gender
snd Age Sampls 4Toml Brocroli and Gresn Latture
(years) size Vepembles +Total Cauliflowss Carroti Casery Cucumshen Paai #Toul (head and leaf)
i Mesn (5E) ia prams 1
Males:
o SR SN 423 212 (153 3 (08 £ 0.7 & (1 1 @3) F*F0n 6* (1.9) 3 9 3 @5
6-11. . 68 | 264 (118 11 a9 E* a9 g 0% 3 @n i @9 8" an L) 8* 00
12-19 1130 356 (1368 2 n 5 09 5 3 @9 5 o® 6 (19 11 a3 1 0
y 25 B 2130 B4 (108 % a3 6 (Y 6 @5 I @4 4 W& T 05 5 Q3 B (11
383 448 @ g Q8 ™ Q4 T (18 3 o9 6 (18 10* g7 15 oo 4 am
354 | 485 QLD 10 (4 5 3 13 40 5 a4 8§ an 11" 40 29 47 2 an
420 472 (3.4) X (50 18* &3 4 an 7 an T 03 11 g4 e ) el B 5
330 | 410 Qom 19 63 I an 12® @3y 5 069 7 {49 10 29 32 @9 A By
316 397 (187 182 o8 & (11 9 (14 6 (0% 8 on 18 51 4 (a5 16 oo
429 378 (134 M G0 20 @3 g am 6 an T (8 15 3O TS ] 15 a9
250 | #4188 12 am 11 a9 11 43 5 as T 08 17 a4 235 anp 19 a5
433 %13; arm gx 0.8 ;* amn g 14 i 3 ::;; 1. _3;" 24 g [LE)] é 0.4
568 228 (137 (1.9 an 5 2 @3 e [LE3] ann 5
1158 Im s 8 1y 6 (12 7 07 2 e 6 (14 4 o9 13 10 (14
2150 | 246 (79 7T 43 5 @9 T pD 2 @y 5 @n 6 (10 g @n 7 @8
533 3% (47 18 g0 0 25 L] 3oy 6 (1n 72D 19 (=3 2 an
482 338 (4T 0 @) 3 an 12 an 4 @9 10 03 ¢ an 3 08 0 an
417 365 (156) 9% [3.5) 200 &%) 4 an 6 a3 8 (3 1T @9 27T (A3 1 a6
303 143 M4 37 an 20 @39 g an & 1 6 08 T an 28 A7 2 gn
345 366 (193) 31 (63 18* 5.3) 1 Qe 3 @8 7 Q0 16* 3.1) 31 (49 2 Ge
70 and over. 434 | 316 (113 1 ¢sm 15 a3 12 an 5 @n ™ 0n 16 @3 3 Qe 17 a3
20 amd over 1304 H e b B 17 a# 11 05 5 @4 g 0o 10 o5 ¥ oan 9 an
Male: and females:
2 smd over 6033 | 380 (7 19 a8 12 a8 10 o7 4 @3 7 @n 10 08 20 1y 16 an
* Imdicwie: um exmmaie with o relasve sandard error greater (has 30% of the mean
1 Tousl Vg Totl Total Loufy Veg und Total ooty und Tubers inchade mizoellsnes: vepersble: nat exsigmed mw xny of the other commadisio: Exied is the table
DATA SOURCES: | What We Eat fn Amevica, NEANTS 10012000, indiriduals 1 amd over {exciurny brewst fed chidrea), dor | durtary mtake dars weghted
Fosd Tmeake: Comverted 10 Keenil Commudities Dutshase
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Table 7. Vegetables: Mean Amounts of Retail Commodities Conswmed per Individusl', Extmated From Dietary Intake Data,
by Gender and Age, @ the United Sttes, WWELA, MHANES 2001-2002 fcomtinmed)

Boors and Tubers

Crender

and Age Snmpie

{years) I8 Cmions Pegpars Tamatoes Swest Com $Toal Pomamoss B‘::. g ]

I Masg (SE]} in Eams {

413 & 0o » o8 67 3 X a8 81 oy 80 on 4* a6 4 05
41 o I mpyy 100 s N ay TH B T4 (45 4 0m 3 an
1139 4 O 5 mB 128 es I3 | 133 (o7 131 (o7 * 8 6 (13
2130 11 @n 4 pg 106 g5 18 @2y 102 @y 10l (A 4 0y 5 on
353 6 G4 18* 1) 166 (400 17 gm | 146 a8 146 (160 5 D 10 OB
334 23 08 16 a8 152 (48 41 @ | 42 a3y 138 (5 ™ 33 12 8
o I @y 2 0% 139 048 2 ¢ | 140 03T 137 1S & om B an
30 b R 1 9 gy 119 asy 16 g9 | 120 @e 118 (64 & 05 10 oy
il T o9 7 407 108 (in ¥ pn 97 i 96 (125 13 08 9 25
e 13 05 & On M OB B oEn| 105 @y 9 G ¥ am 6 0

[

2340 B an 12 & 136 Q00 ¥ oap| 31 @5 128 @ T 00 11 o5

433 & an 1 oy B 0n ¥» 09 B 45 s 4 14a 4 08
58 9 0 1 o8 76 pm 16 @E3| Bl @we 7T (34 * 0 4 03
1158 10 @5 4 @7 L I3 asn| ¥ &E” 103 (57 2 03 ¥ oOm
3159 9 oa I gy ™ 69 17 ga 80 @ B8 @n 3 pe 5 o
W-22 133 1 55 & o5 101 @n 0% sy | 103 a4 104 (Q2n & 03 T 03
30-30. 442 14 (14 9 21 58 (100 3 1m 7 AN 74 A 04 8 03
W40 ... 17 16 (14 10 a9 91 (119 41 1. 8B an ™ (N 3 12 T {18
SO-58. . 303 4 g 10 po M eg 19 e Bl @y T OGN 6 (15 & o8
BO-8 . 45 13 o 7 05 102 (3& 2N an ™ o8 72 45 11 a8 T 048
T0 and o 434 11 o I an T7 (58 X 59 T e 63 (5o E o8 ¥ oan
20 aned erver 2404 15 a4 8 mE) 9 3H ® oz H an B0 (A7) & 0.8 T e

Miades and females-
3 and over. o033 16 (15 £ pn 108 @5 ¥ g5 I8 gonp 101 2y & (08 £ 05

™ Imlicure: am esnmmae wath s relsove masderd errer preater thas 30% of the mean
# Totsl Vepetnbles, Total Brassics, Tl Leafy Vepasbin, snd Teinl Koo and Tuber: incnds sdscollansens vepreabie: not assigned 6 ey of the sther commoditie: lisoed is the eable

DATA SOTRCES: " Whar We Eai fn wa, NAANES vt o Ervane S I iminkr J
o b-r'.- TREI-TaT, ’m— wrer [emchuding chibdren), duy [ dietary diars, weiphoad

151



APPENDIX O

ACTUAL INTAKES: FRUIT

152



Table 3. Fruirs: Mean Amownts of Retsil Commodities Consumed per Individnal!, Estimared From Dietary Intske Dat,
by Gender and Ape. in the United Smtes, WWELA, NHANES 2001-2002

Apples
Gender
amd Age Sample

(yean) wize  #Total Frai Totl From Prai From fascw Baranas Bains Grrapes Maay
23 2 (308 | 115 (149 LR 81 qan & 0n 0 25 46 (10T (145
588 318 pany T Ay XN B 49 @y I5 a1 £ an LT EY o 16* AN
113 | 352 0 | 63 (83 2 58 37 05 13 03 g Oom 18 @b 16* @0
nse | 62 gim ™ (5 X @an 50 38 16 04 g 18 3 G 9 G0
| 4B ms | T2 ss N0 5 82ea00 27T 35 9 05 9 A9 My w7
334 | 406 R | 33 O 15 GO B 653 ¥ o) 12 g  2*@an Mt a9
ae | W an| S ogn 31 @8 0 @D I M 12 an 15 @49 13* (49
338 396 (50 s X @Exn 43 qa1m I s 17 an 4 3y ISP om
s | WO GEIn (| 46 (08 M oEy ¥ EH 41 gon 0 gm Wy 0¥ a4
20 | IS5 E | 9 @ B o@En 10* 3o 2 G 2 an 6 4m 37 (8
nse | 37 gy 335N M En 2 @y n an 12 05 3 gy M @D
433 | M@ | 14 pn M g 9 @23 1 s 0 gn 43 @) 20rtaom
558 18 gam o1 Ly 2 (54 75 (10, 12 g9 7 08 % @#=7 Lo
1158 | 294 155 | 9 5 14 0D 45 ©58 2 85} 1l 0% 18 @ 30 @9
2-19. . _ s | B34 g7 | %6 (45 B p3y 67 @3 ¥ an 10 043 2 g3 ¥ @y
0-20... 33 | Ml pan | # 0D 2 ga B an M agn Waen 2 60 17 @5
-39 . | 319 g | 35 (03) 16 G4 19 355 i 5y 9 Am 2B @& 17 53
0-49. - a7 | 305 ooy | 40 (0@ I6 (23 4% @an 15 G0 7 A® 28 @67 15 4o
50-50.., 03 | Ml @ | 45 @9 X 00 16% (54 M8 10 Qoo I ay n po
8-, 45 | Ml an| 46 @@y 28 8 1% &0 ¥ on B oan 2 gy ¥y
70 and over__ 44 | @y W oEn W es 10* 33) M En M4 g5 24 g5 35y
20 and over 2404 | 310 Q159 ¥ an 19 an 0 an T oan 0 pn 25 @1 % @y

Mfake: and fesmales:
2 and over_ W33 | M2 as5 | 56 g 12 am M a3y % (3 10 @m 25 an X 39

* Lmsber wirs am emmate with o relanve stemdard sever preumer thas 3% of the mean
4 Toal Fruit incisde: mincell frwic mot eoipned o sey of cthe odher ditie e im e enbls

DATA SOURCES: .'I"= Wi Emt I Amevicn, NHANES HW1-1000, ﬂm wver (rrcheding bress-fed childrea), doy 1 dieoory ol det, segioed

Cogveried m Ernil Commaditue
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Tabile 3. Fruifs: Mean Amounts of Retil Commodities Consumed per Individual’, Estimated From Dietsry Intake Dats,
by Gender snd Age, in the United Smtes, WWELA, NHANES 2001-2002 feonvimwed)

Orazges
Gendar
md Age Sample Othar Citras Stase Tropical
(yean) size Toul From Fruir From Jaice Frass Frots Fruses
I Maam (SE) in pramy |
Adales:
S TEER 23 190 (183 T w183 ap 8 a9 6 (L&) X ey
6-11. _ 268 112 g4m 11* oy 101 (am 13 G5 & (13 5% @5
12-19 . 13 | 196 (11 5 (08 190 @ 16 25 5 00 14 gm
-1 2130 16 gsn E 8 157 (4 B an 6 (0.6 21 34
0-29.___. 383 207 (553 4 0n N a9 4 S 4 e 11* 33
30-39._. .. 354 | 29 ?s.-s; 16* s; 212v@.7) N 58 11 g 22*on
0-49 470 111 Qam 7T (5 14 s 35 (E) 11* 35 E 0o
50-50__ . 330 134 s 6 (15 12 gan 8 N0 10* g5 12* @49
60-00....... il6 155 ary 14 7 141 @13 2 M 13 5 5 0
70 and over.._ 420 133 Eﬂ; g ﬁ.‘-; 125 HM% X 1) 16 {G.'_i; 15+ {s.i}}
20 and over. 250 | 185 Qoo 9 (14 15 ol i1 o9 10 @wn 13 0%
Female::
r B W 433 121 (4am 5* (& 116 g53) 9 on & 1% 17 o9
[ 30y | p— sag | 133 (93 9 @3 14 ass | 28*(07 5 01 16 @8
2-19 1158 121 1n 5 (o, 116 (om 18 An 10 (% 2 0%
£ - 2150 125 @an 6 (1o 118 @o 19 0 T (o 15 8
W30 533 7T 3y * 09 75 Q19 40 (103 5 On 1B*ag
30-30 N a8 j o 6 () 136 @73 2% 07 9 (16 19 @7
0= 417 115 F%ﬂ ™@Qn 108 {1.'-'3 5 6, 17 (34) 15+ mE
5059 ... 303 B5 (17 4 03 82 (1485) 31*(10.0) i1 an M an
6O-60_ . . _ 345 148 o4 18 ;n 131 pap 19 @y 14* @um 4 a9
70 and over... 434 133 (s3 E o, 131 048 1§ Bm X% 2n 4 33
20 and over . 2404 113 . 7 4n 19 03 0 A8 13 b 5 @n
Alales and females:
2 and over.. PO33 41 @9 E om 133 an % 23 10 @ 16 (1.5

* Imdarwie: nm eotimaey with & relasive mmdard srrer grester than 3% of the mean.

DATA SOURCES: ' Whar W K In Americs, NHANES 2001 2081 vkl 1 ronrs 4nd ovr excludin breast fed childres). doy | disary ntake date, weghied.
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ESTIMATED ARIZONA FEMALES’ FRUIT AND VEGETABLE INTAKE
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Arizona Females' Fresh Fruit and Vegetable Intake*

Age Cohort Pop Fruit Vegetables
per capita Avg per . Cohort . per capita Avg.per . Cohort .
(g/d) capita (g/d) intake (mil (&/d) capita intake (mil

g/d) (g/d) g/d)
2 374.0 207.0

3 133892 374.0 374.0 50.1 207.0 207.0 27.7
4 374.0 207.0
5 374.0 207.0
6 363.0 228.0

7 222434 363.0 365.2 81.2 228.0 223.8 49.8
8 363.0 228.0
9 363.0 228.0
10 363.0 228.0
11 363.0 228.0

12 219669 294.0 321.6 70.6 277.0 257.4 56.5
13 294.0 277.0
14 294.0 277.0
15 294.0 277.0
16 294.0 277.0

17 224302 294.0 294.0 65.9 277.0 277.0 62.1
18 294.0 277.0
19 294.0 277.0
20 252.0 339.0
21 252.0 339.0

22 213022 252.0 252.0 53.7 339.0 339.0 72.2
23 252.0 339.0
24 252.0 339.0
25 252.0 339.0
26 252.0 339.0

214390 252.0 54.0 339.0 72.7
27 252.0 339.0
28 252.0 339.0
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29 252.0 339.0
30 319.0 338.0
31 319.0 338.0
32 204472 319.0 319.0 65.2 338.0 338.0 69.1
33 319.0 338.0
34 319.0 338.0
35 319.0 338.0
36 319.0 338.0
37 205469 319.0 319.0 65.5 338.0 338.0 69.4
38 319.0 338.0
39 319.0 338.0
40 305.0 365.0
41 305.0 365.0
42 200902 305.0 305.0 61.3 365.0 365.0 73.3
43 305.0 365.0
44 305.0 365.0
45 305.0 365.0
46 305.0 365.0
47 214523 305.0 305.0 65.4 365.0 365.0 78.3
48 305.0 365.0
49 305.0 365.0
50 301.0 343.0
51 301.0 343.0
52 213113 301.0 301.0 64.1 343.0 343.0 73.1
53 301.0 343.0
54 301.0 343.0
55 301.0 343.0
56 301.0 343.0
57 196603 301.0 301.0 59.2 343.0 343.0 67.4
58 301.0 343.0
59 301.0 343.0
60 361.0 366.0
184006 361.0 66.4 366.0 67.3
61 361.0 366.0
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62 361.0 366.0
63 361.0 366.0
64 361.0 366.0
65 361.0 366.0
66 361.0 366.0
67 149267 361.0 361.0 53.9 366.0 366.0 54.6
68 361.0 366.0
69 361.0 366.0
70+ 330869 363.0 363.0 1201 316.0 316.0 1046
Total 996.8 998.3

*Intake based on retail-level national estimates (Bowman et al., 2011)

Abbreviations: Population (pop), average (avg), grams (g), day (d), million (mil)
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Arizona Females' Fresh Vegetable Sub-Group Intake*

Age Cg:rt Dark-Green Vegetables Red-Orange_Vegetables Starch Vegetables Beans Vegetables Other Vegetables
Avg  Cohort Avg  Cohort Avg  Cohort Avg  Cohort Avg  Cohort
per X per . per . per . per .
) per intake R per intake ) per intake R per intake R per intake
capita . . capita . . capita . . capita . . capita . .
(g/d) capita (mil (g/d) capita (mil (g/d) capita (mil (g/d) capita (mil (g/d) capita (mil
(g/d)  g/d) (g/d)  g/d) (g/d)  g/d) (g/d)  g/d) (g/d)  g/d)
2 70 67.0 108.0 4.0 19.0
3 133892 7.0 7.0 0.9 67.0 67.0 9.0 108.0 108.0 14.5 40 4.0 0.5 19.0 19.0 2.5
4 7.0
67.0 108.0 4.0 19.0
> 7:0 67.0 108.0 4.0 19.0
6 8.0 82.0 104.0 4.0 24.0
7 222434 8.0 7.8 1.7 79.0 17.6 104.8 233 4.0 0.9 23.0 5.1
82.0 104.0 4.0 24.0
8 8.0 82.0 104.0 4.0 24.0
9 8.0 82.0 104.0 4.0 24.0
10 8.0
219669 134 2.9 82.0 90.4 19.9 104.0 114.2 25.1 4.0 4.6 1.0 24.0 26.4 5.8
11 8.0
82.0 104.0 4.0 24.0
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12 17.0 96.0 121.0 5.0 28.0
13 17.0 96.0 121.0 5.0 28.0
14 17.0 96.0 121.0 5.0 28.0
1> 17.0 96.0 121.0 5.0 28.0
16 17.0 96.0 121.0 5.0 28.0
17 224302 17.0 17.0 3.8 96.0 21.5 121.0 27.1 5.0 11 28.0 6.3
96.0 121.0 5.0 28.0
18 17.0 96.0 121.0 5.0 28.0
19 17.0 96.0 121.0 5.0 28.0
20 28.0
109.0 132.0 7.0 51.0
21 28.0 109.0 132.0 7.0 51.0
22 213022 28.0 280 6.0 109.0 109.0 23.2 132.0 132.0 28.1 70 7.0 1.5 51.0 51.0 10.9
23 28.0 109.0 132.0 7.0 51.0
24 28.0
109.0 132.0 7.0 51.0
25 28.0 109.0 132.0 7.0 51.0
26 28.0 109.0 132.0 7.0 51.0
27 214390 28.0 28.0 6.0 109.0 23.4 132.0 28.3 7.0 1.5 51.0 10.9
109.0 132.0 7.0 51.0
28 28.0 109.0 132.0 7.0 51.0
29 28.0 109.0 132.0 7.0 51.0
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30 40.0 100.0 117.0 8.0 56.0
31 400 100.0 117.0 8.0 56.0
32 204472 40.0 40.0 8.2 100.0 100.0 204 117.0 117.0 23.9 30 8.0 1.6 56.0 56.0 11.5
33 40.0 100.0 117.0 8.0 56.0
34 400 100.0 117.0 8.0 56.0
35 40.0
100.0 117.0 8.0 56.0
36 400 100.0 117.0 8.0 56.0
37 205469 40.0 40.0 8.2 100.0 100.0 20.5 117.0 117.0 24.0 3.0 8.0 1.6 56.0 56.0 11.5
38 40.0
100.0 117.0 8.0 56.0
39 400 100.0 117.0 8.0 56.0
40 41> 105.0 136.0 7.0 59.5
M 415 105.0 136.0 7.0 59.5
42 200902 415 415 8.3 105.0 21.1 136.0 27.3 7.0 14 59.5 12.0
105.0 136.0 7.0 59.5
43 41> 105.0 136.0 7.0 59.5
a4 415 105.0 136.0 7.0 59.5
45 41.5
105.0 136.0 7.0 59.5
46 214523 415 415 8.9 105.0 105.0 22,5 136.0 136.0 29.2 70 7.0 1.5 595 59.5 12.8
4 41> 105.0 136.0 7.0 59.5
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8 41> 105.0 136.0 7.0 59.5
49 415 105.0 136.0 7.0 59.5
>0 465 102.0 107.0 6.0 60.5
>1 465 102.0 107.0 6.0 60.5
52 213113 46.5 46.5 9.9 102.0 102.0 21.7 107.0 107.0 22.8 6.0 6.0 13 60.5 60.5 12.9
53 46.5
102.0 107.0 6.0 60.5
>4 46.5 102.0 107.0 6.0 60.5
> 465 102.0 107.0 6.0 60.5
> 46.5
102.0 107.0 6.0 60.5
57 196603 46.5 46.5 9.1 102.0 102.0 20.1 107.0 107.0 21.0 6.0 6.0 1.2 60.5 60.5 11.9
>8 465 102.0 107.0 6.0 60.5
>9 465 102.0 107.0 6.0 60.5
60 46.5
113.0 116.0 7.0 58.5
61 46.5 113.0 116.0 7.0 58.5
62 184006 46.5 46.5 8.6 113.0 20.8 116.0 213 7.0 13 58.5 10.8
113.0 116.0 7.0 58.5
63 46.5
113.0 116.0 7.0 58.5
64 46.5 113.0 116.0 7.0 58.5
65 149267 46.5 465 6.9 113.0 16.9 116.0 17.3 7.0 1.0 58.5 8.7
113.0 116.0 7.0 58.5
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66 465 113.0 116.0 7.0 58.5

67 465 113.0 116.0 7.0 58.5

68 465 113.0 116.0 7.0 58.5

69 465 113.0 116.0 7.0 58.5

70+ 330869 41.0 41.0 13.6 89.0 89.0 29.4 116.0 116.0 38.4 5.0 5.0 1.7 58.5 58.5 19.4
Total 103.1 308.0 371.8 19.2 152.9

*Intake based on retail-level national estimates (Bowman et al., 2011)

Abbreviations: Population (pop), average (avg), grams (g), day (d), million (mil)
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Arizona Males' Fresh Fruit and Vegetable Intake*

Cohort

Age pop Fruit Vegetables
c::i:a ?Zﬁif:r Cohort intake c::i:a ?Zﬁif:r Cohort intake (mil
) e MEY gy (g 8/d)
2 462.0 212.0
3 139537 462.0 462.0 64.5 212.0 212.0 29.6
4 462.0 212.0
5 462.0 212.0
6 318.0 264.0
7 231246 318.0 346.8 80.2 264.0 253.6 58.6
8 318.0 264.0
9 318.0 264.0
10 318.0 264.0
11 318.0 264.0
12 228995 352.0 338.4 77.5 356.0 319.2 73.1
13 352.0 356.0
14 352.0 356.0
15 352.0 356.0
16 352.0 356.0
17 237280 352.0 352.0 83.5 356.0 356.0 84.5
18 352.0 356.0
19 352.0 356.0
20 403.0 448.0
21 403.0 448.0
22 229562 403.0 403.0 925 448.0 448.0 102.8
23 403.0 448.0
24 403.0 448.0
25 403.0 448.0
26 403.0 448.0
57 225608 403.0 403.0 90.9 448.0 448.0 101.1
28 403.0 448.0
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29 403.0 448.0
30 406.0 485.0
31 406.0 485.0
32 212223 406.0 406.0 86.2 485.0 485.0 102.9
33 406.0 485.0
34 406.0 485.0
35 406.0 485.0
36 406.0 485.0
37 210224 406.0 406.0 85.4 485.0 485.0 102.0
38 406.0 485.0
39 406.0 485.0
40 305.0 472.0
41 305.0 472.0
42 205899 305.0 305.0 62.8 472.0 472.0 97.2
43 305.0 472.0
44 305.0 472.0
45 305.0 472.0
46 305.0 472.0
47 212499 305.0 305.0 64.8 472.0 472.0 100.3
48 305.0 472.0
49 305.0 472.0
50 396.0 410.0
51 396.0 410.0
52 202411 396.0 396.0 80.2 410.0 410.0 83.0
53 396.0 410.0
54 396.0 410.0
55 396.0 410.0
56 396.0 410.0
57 178665 396.0 396.0 70.8 410.0 410.0 73.3
58 396.0 410.0
59 396.0 410.0
60 360.0 397.0
61 360.0 397.0
6 166954 360.0 360.0 60.1 397.0 397.0 66.3
63 360.0 397.0
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64 360.0 397.0
65 360.0 397.0
66 360.0 397.0
67 133599 360.0 360.0 48.1 397.0 397.0 53.0
68 360.0 397.0
69 360.0 397.0
70+ 268096 355.0 355.0 95.2 378.0 378.0 101.3
Total 1142.5 1229.0

*Intake based on retail-level national estimates (Bowman et al., 2011)

Abbreviations: Population (pop), average (avg), grams (g), day (d), million (mil)
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Arizona Males' Vegetable Sub-Group Intake*

oot DarkcGreen Red-Orange starchy Beans Other
Avg  Cohort Avg  Cohort Avg  Cohort Avg  Cohort Avg  Cohort
c::i;a pe'r inta!(e c::i:a pe'r inta!(e c::i:a pe‘r inta!(e c::i;a pe‘r inta!(e c::i;a pe‘r inta!(e
(g/d) capita (mil (g/d) capita (mil (g/d) capita (mil (g/d) capita (mil (g/d) capita (mil
(g/d)  g/d) (g/d)  g/d) (g/d)  g/d) (g/d)  g/d) (g/d)  g/d)
2 5.5 73.0 107.0 4.0 18.5
3 139537 | 55 5.5 0.8 73.0 73.0 10.2 | 107.0 107.0 149 4.0 4.0 0.6 18.5 18.5 2.6
4 5.5 73.0 107.0 4.0 18.5
5 5.5 73.0 107.0 4.0 18.5
6 14.5 108.0 105.0 3.0 29.5
Vi 231246 | 145 12.7 2.9 108.0 101.0 234 | 1050 1054 244 3.0 3.2 0.7 29.5 27.3 6.3
8 14.5 108.0 105.0 3.0 29.5
9 14.5 108.0 105.0 3.0 29.5
10 14.5 108.0 105.0 3.0 29.5
11 14.5 108.0 105.0 3.0 29.5
12 | 228995 | 155 15.1 3.5 133.0 123.0 28.2 | 1540 1344 30.8 6.0 4.8 1.1 36.5 33.7 7.7
13 15.5 133.0 154.0 6.0 36.5
14 15.5 133.0 154.0 6.0 36.5
15 15.5 133.0 154.0 6.0 36.5
16 15.5 133.0 154.0 6.0 36.5
17 | 237280 | 155 15.5 3.7 133.0 133.0 31.6 | 1540 154.0 36.5 6.0 6.0 14 36.6 365 8.7
18 15.5 133.0 154.0 6.0 36.5
19 15.5 133.0 154.0 6.0 36.5
20 19.5 173.0 173.0 10.0 62.5
21 19.5 173.0 173.0 10.0 62.5
22 | 229562 | 195 19.5 4.5 173.0 173.0 397 | 1730 173.0 39.7 10.0 10.0 2.3 62.5 62.5 14.3
23 19.5 173.0 173.0 10.0 62.5
24 19.5 173.0 173.0 10.0 62.5
25 | 225608 | 19.5 19.5 4.4 173.0 173.0 39.0 | 173.0 173.0 39.0 10.0 10.0 2.3 62.5 62.5 14.1
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26 19.5 173.0 173.0 10.0 62.5
27 19.5 173.0 173.0 10.0 62.5
28 19.5 173.0 173.0 10.0 62.5
29 19.5 173.0 173.0 10.0 62.5
30 34.0 165.0 194.0 12.0 66.0
31 34.0 165.0 194.0 12.0 66.0
32 | 212223 | 330 34.0 7.2 165.0 165.0 35.0 | 1940 194.0 41.2 12.0 12.0 2.5 66.0 66.0 14.0
33 34.0 165.0 194.0 12.0 66.0
34 34.0 165.0 194.0 12.0 66.0
35 34.0 165.0 194.0 12.0 66.0
36 34.0 165.0 194.0 12.0 66.0
37 | 210224 | 340 34.0 715 | 165.0 165.0 34.7 | 1940 194.0 40.8 12.0 120 2.5 66.0 ©66.0 13.9
38 34.0 165.0 194.0 12.0 66.0
39 34.0 165.0 194.0 12.0 66.0
40 38.0 153.0 180.0 13.0 68.0
41 38.0 153.0 180.0 13.0 68.0
42 | 205899 | 330 38.0 7.8 153.0 153.0 31.5 | 180.0 180.0 37.1 13.0 13.0 2.7 68.0 ©68.0 14.0
43 38.0 153.0 180.0 13.0 68.0
44 38.0 153.0 180.0 13.0 68.0
45 38.0 153.0 180.0 13.0 68.0
46 38.0 153.0 180.0 13.0 68.0
47 | 212499 | 354 380 8.1 153.0 153.0 325 | 14,50 180.0 382 130 13.0 2.8 6g.0 680 14.4
48 38.0 153.0 180.0 13.0 68.0
49 38.0 153.0 180.0 13.0 68.0
50 41.5 131.0 146.0 10.0 57.5
51 41.5 131.0 146.0 10.0 57.5
52 | 202411 | 415 41.5 8.4 131.0 131.0 26.5 146.0 146.0 29.6 10.0 10.0 2.0 57.5 57.5 11.6
53 41.5 131.0 146.0 10.0 57.5
54 41.5 131.0 146.0 10.0 57.5
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55 41.5 131.0 146.0 10.0 57.5

56 41.5 131.0 146.0 10.0 57.5

57 | 178665 | 415 415 74 131.0 131.0 234 | 1460 146.0 26.1 100 10.0 1.8 57.5 57.5 10.3

58 41.5 131.0 146.0 10.0 57.5

59 41.5 131.0 146.0 10.0 57.5

60 33.0 117.0 154.0 9.0 61.0

61 33.0 117.0 154.0 9.0 61.0

62 | 166954 | 3309 33.0 5.5 117.0 1170 195 | 1540 154.0 25.7 9.0 9.0 1.5 610 61.0 10.2

63 33.0 117.0 154.0 9.0 61.0

64 33.0 117.0 154.0 9.0 61.0

65 33.0 117.0 154.0 9.0 61.0

66 33.0 117.0 154.0 9.0 61.0

67 | 133599 | 33.0 33.0 4.4 117.0 117.0 15.6 | 154.0 154.0 20.6 9.0 9.0 1.2 61.0 61.0 8.1

68 33.0 117.0 154.0 9.0 61.0

69 33.0 117.0 154.0 9.0 61.0

70+ | 268096 | 41.0 41.0 11.0 | 103.0 103.0 27.6 | 158.0 158.0 42.4 6.0 6.0 1.6 58.0 58.0 155
Total 151.0 418.4 486.9 27.0 165.8

*Intake based on retail-level national estimates (Bowman et al., 2011)
Abbreviations: Population (pop), average (avg), grams (g), day (d), million (mil)




APPENDIX R
ARIZONA CENSUS OF AGRICULTURE: TABLE: VEGETABLES,@TATOES, AND
MELONS
SAMPLE PAGE FROM A LARGER DOCUMENT
http://www.agcensus.usda.gov/Publications/2007/Report/Volume_1, Chapter_1 State Lev

el/Arizona/st04_1 034 _034.pdf
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Table 34. Vegetables, Potatoes, and Melons Harvested for Sale: 2007 and 2002

[Totals may not add due to rounding For meaning of sbbrevations and symbols. see infroductony ]

2007

b 11 e
Crop Total harvested Hwnﬂd':r Harvestes for totai harvested
Fams Acrss Fams. Acres Famms Acres Fams Acres

Vemhsmhrsaleiuz !dj ............. AT 2585 137 574 12 B 160 2552 112415 174 134384
07 w0% acres T AL S ) 81e 50 k] o 817 % 34 17
1&!:49;1:25 1209 2,585 - - 1208 2, 47 104
511 o 14.0 aeres are 2740 3 2 iTe 2,788 ] 245
15.0 to 24 9 acres 47 244 - - 47 B4 ] )
2S0w4ddaces 18 a0e - - 18 o] 2 202
50.0 to 909 acres i 5B 1 1] 7 [i3]] 17 1,240
10000 to 246 0 acres 12 nT g 1.000 13 21T 41 B892
2500104900 acres 23 7.37 4 1.208 18 181 n 2.A82
5000 to 740 0 acres & 39 1 gj g }E " By ]
TEDOtod0BBacres . T 5554 1 | il 18 B.683
1.000.0 scres of more n 110,043 1 llr_gﬁ a0 2] =} 107,180
10000 e 1,900.0 azes .. 10 HMETE 1 I ] 15 21444
20000 tn 20805 acres _. a 7,084 - - | T. 4 10,158
30000400 a0es . . 1 41703 1§ &1.7%3 B %;

Sl00Daesormore ... ... .o - T 45 289 - - T 45 288 5 |
Artichokes {excluding Jenusalem) (ses texd) .. . 5 18] - 5 o) Ll o
Asparagus. bearing age (see texl) 7 1 7 1 i 4
5 3 L] 2 - 4
124 103 - - 124 103 ko 25
18 E 18 5 3 28
44 11,699 L 11,669 ] 11,070
2 o) 2 [i:}} - -
s 2878 - 23 2878 n 3754
817 B " NA] hy i) il o

1
|/ | I/ -~ N~ I
D) { ; 1_’“ 5

‘ F [T T Y - -
i ) A Al fal i : 25

T . -

| i
3 1,008 NA Na) lory NA| £ 2888
a 17,104 [MA) {MA} (MA] WA E 10,788
41 D - - 43 {13] 33 2,180
. : % % 3
- - - - - 2 L]
z F i - = = \] NA
- ) i 0} AT (]




APPENDIX S
ARIZONA CENSUS OF AGRICULTURE: SPECIFIED FRUITS ANRUTS
SAMPLE PAGE FROM A LARGER DOCUMENT
http://www.agcensus.usda.gov/Publications/2007/Réport/Volume_1, Chapter_1 State Lev

el/Arizona/st04_1 035 035.pdf
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Table 35. Specified Fruits and Nuts by Acres: 2007 and 2002

[Totals may not add due to rounding: For meaning of abbreviations and symbols, see introductony text]

Crop Totz Bearng age acres Monbeanng age acres
Fams Acres Farms Acres Farms Acres
Noncitrus fruit, all (see et} .......oooeereeeceierae 2007 1,005 5.029 883 3.870 212 1.052
2002 434 7.609 282 B.1B3 27 1.516
Bl o L P e N T, 405 1,344 424 1.248 111 85
002 185 1.581 118 1.450 12 122
2007 acres:
0.1t 0.8 acres .. a7s BY 322 70 68 17
1.0 to4D acres .. 23 122 T2 g2 3z 30
5.0 to 14 8 acres [ 122 16 BS 8 27
150 to 24 0 acres 1 D 1 (D) 1 (D)
25,0 to 49.0 acres 2 o) 2 (D) - -
50,0 to 89 0 acres . 1 {E‘ 1 o 1 ({5 }]
100.0 acres or more .. 3 8o a {D) 1 {0}
2002 acres:
0.1 to 0.2 acres ] 21 3E (D) 29 ]
1.0 o4 8 acres B8 160 52 T3 g2 BY
5.0 to 14.8 acres 21 137 21 110 10 27
15.0 to 24 .0 acres 3 61 2 61 - -
250 to 28 8 scres 4 133 4 (D) 2 (D)
5000 to 9.0 acres . - - - - - -
1000 acres or maore ... 3 1.070 k| 1070 - -
Aprieots, . ol e e e i o VT 352 127 337 108 50 21
002 20 34 53 25 47 g
BNOCATOS - ooeeeceeereeemsceeer e sene s an e s e smes o SO T 1 (D} - = 1 (D)
2002 - - - - -
Chemies, SHeat ... ettt e e 2007 &3 59 48 54 20 ]
2002 3 57 20 a7 3 Z)
Chemias, it - i s it e BT, k] 14 12 ] 15 5
2002 1 ([]] - - 1 (D)
s e e e N 17 1.354 16 {121 T (D)
002 41 1,387 w 873 28 525
7 o 5 D) 2 )]
13 g 13 ] 3] 1
127 400 101 220 44 171
135 3.337 a7 2563 g2 TT4
2007 acres:
0.1 002 acres ... a2 {D} 2] 13 23 (18]
1.0 to 4 2 acres. 3 53 20 D) ] -!D_r:-
5.0 to 14.8 acres . T G4 4 17 T 47
5.0 to 24 8 acres 4 ila] 4 24 4 42
25.0 to 49.8 acres 1 m 1 o) - -
5000 to 890 acres 3 170 3 {20} 2 (10}
100.0 acres or more .. - - - - - -
2002 acres:
0.1 to D8 acres ... 75 D £ -;Ei 27 -:I'_'Ié'-
1.0 o4 B acres .. 3 2 3 22 2
50 to 14.8 acres 12 133 [} &7 7 T
15.0 to 24.0 acres - - - - - -
250 to 48.0 acres ... 2 D} 2 D) 1 [{8]]
50,0 to 89.0 aores .. 3 212 3 (D] 2 (D)
100.0 acres or more ... Fi 2544 Fi 226 3 578



APPENDIX T
ARIZONA CENSUS OF AGRICULTURE: BERRIES
http://www.agcensus.usda.gov/Publications/2007/Réport/Volume_1, Chapter_1 State Lev

el/Arizona/st04_1 036_037.pdf
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Table 36. Berries: 2007 and 2002

[Totals may not add duee i rounding. For meaning of abbreviations and symbols, see introduciory texd]

il 2002
Crop Total acres Acses harvested Actes not harvested acres harvesied
Fams Arres Farms Acres Fams Farms Acres

Blackbermes and dewbemes ... ... 17 10 13 T 5 2 13 f
Blisbemas, tame 3 1 3 i

Boysenbemiss 3 1 3 ]

Baspheret all ..o 8 i 4 )] i D)

Strawbemas .. ] 3 g 1] i o] 4 iZ)
R D - i e 4 2 4 (rid}




APPENDIX U
VEGETABLE YIELD AND VALUE
SAMPLE PAGE ONLY FROM A LARGE DOCUMENT:

http://usdaOl.library.cornell.edu/usda/current/\N&gam/VegeSumm-01-26-2012.pdf

177



17

Principal Fresh Market Vegetable Area Planted and Harvested — States and United States: 2009-2011
[Only includes estimates for the selected crops in the NASS annual program. These crops are not estimated for all States that might produce them.
See the 2007 Census of Agriculture for a comprehensive tally of total vegetable acres by State_ Includes processing total for dual usage crops

(asparagus, broccoli, and cauliflower)]

State Area planted Area harvested
2009 2010 2011 2009 2010 2011
{acres) (acres) (acres) (acres) {acres) (acres)
Alabama ...ooeeieeeeeeeeees 7,000 6,500 6,500 5,300 5,400 5,050
Arizona . 115,100 113,600 116,900 113,800 111,900 115,000
Arkansas .. 2,600 2,600 2,700 2,400 2,400 2,400
Califomia ... 752,300 756,400 767,600 738,600 742,200 753,700
Colorado .... 25,600 25,600 24,800 22,400 24,200 23,800
Connecticut 4 500 4,000 4,300 3,900 3,500 3,100
Belaware oo 6,000 6,000 6,100 6,000 5,800 5,500
FIGIEA ... s 192,600 190,200 204,400 183,100 176,500 185,100
Georgia 117,300 114,300 110,600 110,500 107,900 101,800
Idaho ..o, 9,000 9,200 9,400 8,800 9,000 9 200
MIOOBS ..ot i 21,600 23,400 24,400 19,600 22,600 22 600
Indiana 17,500 17,500 17,100 16,500 16,800 16,160
Maine . 2,000 1,900 1,800 1,500 1,800 1,600
Manyland ... 11,460 11,430 11,250 10,580 10,630 10,500
Massachusefts ................. 5,400 5,400 5,300 4 700 5,200 4 500
Michigan ....... 57,500 57,500 55,800 54,500 65,200 52,700
Mississippi . 2,800 2,900 2,800 2,300 2,500 2 400
P Tt R 3,100 3,300 3,000 2,600 3,200 2,900
MNevada ..o 3,930 4,200 4,050 3,930 4,200 4,050
New Hampshire ... __ 1,600 1,600 1,500 1,400 1,400 1,300
NEW JErSeY ..oovveereeeeecnns 26,700 26,900 26,500 25,000 25,600 24,400
New Mexico . 18,000 15,150 16,100 17,300 14,600 15,400
New York ...... 68,230 65,850 66,080 64,100 67,160 58,530
Naorth Carolina 42,700 42 400 40,800 41,600 39,500 37,900
Ohio e 34,510 34 870 34,030 28 610 31,170 31,330
Okahoma ol 5,500 5,500 5,400 3,500 5,000 2,300
Oregon ... 23,500 28,500 28,800 28,300 27,150 28,100
Pennsylvania 26,500 27 500 26,690 24 500 25,300 22 5RO
Rhode Isiand ... 800 750 800 750 700 B50
South Carolina ................. 14,700 15,200 15,800 13,200 13,900 14,300
TENMESSE ...coesevrmcensrmcanas 13,700 16,600 17,500 11,600 14,800 15,200
TEXAS oo 62,650 66,450 62,750 55,900 59,100 54,000
Utah .o 1,600 1,600 1,600 1,550 1,600 1,600
Vermont . 1,200 1,100 1,000 1,000 1,000 700
Virginia ....... 16,600 16,600 17,100 15,800 15,500 16,200
Washington ... 42 700 45 700 41,700 42 000 45000 40,800
WiISCONSIN .oveeeveeeceee e 13,100 13,500 12,400 12,200 12,000 11.600
United States ................. 1,776,580 1,785,840 1,795,350 1,700,320 1,711,410 1,699,320
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_____Je for Fresh Market Area Planted and Harvested — States and United States: 2009-2011

Stat Area planted Area harvested
» 2009 2010 2011 2009 2010 2011

{acres) (acres) {acres) (acres) (acres) (acres)
ARZONa ..o 2,300 2,100 2,500 2,300 2,100 2,500
Califomnia ........... 12,700 12,700 13,200 12,500 12,500 13,000
Colorado ............ 3,000 3,100 2,900 2,700 2,900 2,800
Flonda .......omimmin 10,100 10,500 8,800 9,500 9,700 8,100
Georgia ..o 6,900 6,200 5,400 6,300 5,700 5,200
Michigan ....... 2,700 3,100 3,400 2,600 3,000 3,300
New Jersey .. 1,700 1,800 1,500 1,600 1,700 1,400
MNew York .. 9,600 10,600 10,500 5,000 10.400 10,700
North Carolina ... 5,500 5,100 4,900 5,400 5,000 3,900
L0177, 1,100 1,300 1,300 1,000 1,200 1,200
Pennsylvania __ 1,200 1,200 1,200 1,200 1,200 1,000
Texas ............ 8,700 8,200 7,400 7,500 7,800 5,000
Virginia .......... 500 G500 600 500 600 500
Wisconsin ... 3,200 3,300 2,900 3,200 2,900 2,800
United States ............... 69,200 68,800 66,900 65,300 66,700 62,400
Cabbage for Fresh Market Yield and Production — States and United States: 2009-2011

— Yield per acre Production '

2008 2010 2011 2009 2010 2011

(cwt) (cwt) (cwt) (1,000 cwt) (1,000 cwi) {1,000 cwt)
ARPON .o cvvmeccorcr et 435 515 460 1,000 1,082 1,150
Califomnia ...... 395 400 340 4938 5,000 5,070
Colorado ....... 470 460 460 1,269 1,334 1,288
Florida ........... 385 300 340 3,658 2,910 2,754
7o 1 - B 300 290 230 1,890 1,653 1,196
Michigan ... 260 280 230 676 B40 759
New Jersey 345 280 s 552 476 525
New York v 3 380 430 440 3,420 4472 4,708
North Carolina ................ 220 270 230 1,188 1,350 Bo7
OhiO . 127 280 355 127 336 426
Pennsylvania ... 220 330 155 264 396 155
Texas ... 320 320 200 2400 2,496 1,200
Virginia .......... | 260 280 210 125 168 105
Wisconsin ... 300 250 320 o960 725 B96
United States ... 344 348 33g 22 AGT 23,238 21,129




APPENDIX V
NON-CITRUS FRUIT YIELD AND VALUE
SAMPLE PAGE ONLY FROM A LARGE DOCUMENT:

http://usdaOl.library.cornell.edu/usda/current/Nemu@Nu/NoncFruiNu-07-06-2012.pdf
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Commercial Apple Fresh Market Utilization, Price, and Value — States and United States: 2009-2011

[Equivalent packinghouse door retums for Califomia, Michigan, New York, and Washington; price at point of first sale for all other States]

State Quantity Price per pound
2009 2010 2011 2009 2010 2011
{million pounds) | (million pounds) | (million pounds) (dollars) (dollars) (dollars)

1.2 20 1.0 0.700 0.849 0.780

1100 1150 1250 0.446 0373 0325

9.0 8.0 40 0.3%0 0.310 0450

150 185 175 0580 0620 0580

30.0 400 350 0.305 0315 0335

(D) (o (D) (D) (D) (D)

190 19.0 130 0.405 D484 0507

(D) (D) (D) (D) (D) (D)

260 240 17.0 0.490 0.540 0595

16.0 140 18.0 0.320 0.350 0.460

340 270 3.0 0.540 0.700 0.685

4000 2100 3400 0215 0.300 0350

(D) D) (D) {2)] (D) (D)

130 20 a0 0.343 0.405 0.406

18.0 145 13.0 0.660 0.600 0.630

310 300 250 0.650 0640 0907

685.0 600.0 565.0 0225 0263 0333

North Carolina ... 420 56.0 530 0291 0276 0.308

O <o s s 907 56.2 434 0404 0450 0460

Omegon ... .. ... 90.0 850 75.0 0270 0.250 0244

Pennsylvania ... 1700 190.0 1840 0.265 0.258 0.290

Rhode Istand (o) 18)] @) (D} (D) D)

Tennessee (D) (D) (D) (D) (D) (D)

ah 142 113 175 0320 D257 0228

Vermont ... 21.0 270 16.0 0.370 0.360 0.445

Virginia ... 60.0 700 60.0 0308 0267 0.364

Washington .. 4.300.0 45500 45000 0321 0.321 0.383

‘West Virginia 200 140 190 0313 0.319 0.365

Wisconsin 320 282 25 0454 D574 0563

Other States * ................. 66.8 65.1 57.2 0.573 0688 0.689

United States ............ccooeene 6,313.9 6,296.8 6,277.1 0314 0.325 0.380
See footnote(s) at end of table. —continued



APPENDIX W
CITRUS FRUIT YIELD AND VALUE
SAMPLE PAGE ONLY FROM A LARGE DOCUMENT:

http://usdaOl.library.cornell.edu/usda/current/&ii/CitrFrui-09-20-2012. pdf
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Lemon, Tangelo, Tangerine and Mandarin Acreage, Yield, Utilization, Price, and Value — States and
United States: 2009-2010, 2010-2011, and 2011-2012

[See Statistical Methodology for net weight per box and price per box calculations]

g = o 2 T :
Crop, State, Bearing Y;:Ird Utilization of production Price per box Value of production
and season acreage | o Total Fresh | Processed Al Fresh | Processed| Total Fresh | Processed
(1,000 (1,000 (1,000 (1,000 (1,000 (1,000
(acres) | (boxes) boxes) boxes) boxes) (ollars) | (dallars) {olars) dollars) dollars) dollars)
Lemons
Arizona
2009-2010 ........| 11,000 200 2,200 1,118 1,082 14.89 (D) (D) 32,751 (D) (D)
2010-2011 .| 10,500 238 2,500 1313 1,187 13.74 (D) (D) 34,360 (D) (D)
2011-2012 .........| 10,000 7h 750 481 269 17.26 (D) (D) 12,946 (D) (D)
Califomia
2009-2010 ........| 46,000 457 21,000 11,600 9,400 17.27 (D) (D) | 362,588 (D) (D)
2010-2011 .| 45,000 456 20,500 13,700 6,800 17.18 (D) (D) | 352,154 (D) (D)
2011-2012 | 45000 456 20,500 15,900 4 600 2126 (D) (D) | 435752 (D) D)
United States
2009-2010 ........| 57,000 407 23,200 12,718 10,482 17.04 (D) (D) | 395,339 (D) (D)
2010-2011 .........| 55500 414 23,000 15,013 7,987 16.80 (D) (D) | 386,514 (D) (D)
2011-2012 .| 55,000 386 21,250 16,381 4 869 21: 92 (D) (D) | 448698 (D) (D)
Tangelos
Florida
2009-2010 ......... 4700 191 900 415 485 751 12.40 333 6,761 5,146 1,615
20102011 4300 267 1,150 443 707 863 10.35 756 9,930 4 585 5,345
2011-2012 ......... 4,100 280 1,180 434 716 12.43 16.45 10.00 14,299 7,139 7,160
Tangerines
and mandarins
Arizona *
2009-2010 ......... 2,500 140 350 205 145 (D) (D) (D) (D) (D) (D)
2010-2011 5 2 500 120 300 183 17 (D) (D) (D) (D) D) (D)
2011-2012 ... 2,500 80 200 123 i (D) (D) (D} (D) D) (D)
Califomnia *
20092010 .| 30,000 330 9,900 8,280 1,620 (D) (D) (D) (D) (D) (D)
2010-2011 .| 33,000 321 10,600 9,100 1,500 (D) (D) (D) (D) (D) (D)
2011-2012 .........| 38,000 287 10,900 9,400 1,500 (D) (D) (D) (D) (D) (D)
Flonda
2009-2010 .........| 13,300 335 4,450 3,011 1,439 13.64 18.70 3.06 60,709 56,306 4,403
2010-2011 .........| 12,800 363 4,650 3,007 1,643 13.97 17.70 7.14 64,955 53,224 11,731
2011-2012 .| 12,1100 355 4,290 2,838 1,452 12.82 14 .50 955 55,018 41,151 13,867
United States *
2009-2010 ... | 45800 321 14,700 11,496 3,204 18.30 22 90 251 | 274519 | 266,681 7,838
2010-2011 ........| 48,300 322 15,550 12,290 3,260 20.87 25,70 3.46 | 330,503 | 320,350 10,153
2011-2012 ........| 52,600 293 15,390 12,361 3,029 2233 26.68 537 | 351,351 | 336,209 15,142

(D? Withheld to avoid disclosing data for individual operations.

Equivalent packinghouse-door returns.

2 Includes tangelos and tangors
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Box Weights by Crop - States: 2009-2010, 2010-2011, and 2011-2012

State

Crop year

2009-2010

2010-2011

2011-2012

Oranges
Califomia oo
TEXAS <o

Grapefruit
Califormia ...
Flonda ...
TEYES ey g e

Lemons
ATMZONA .o
CANTOIMIA oorenmupn g

Tangerines
ATZONA e
California
Kloida: -cmmmmrnsrarnnnssiasmiss

Tangelos
2111 (R S T N T

(pounds)

(pounds)

(pounds)

" Includes Temples.



APPENDIX X
CROP PRODUCTION YIELD AND VALUE
SAMPLE PAGE ONLY FROM A LARGE DOCUMENT:

http://usdaOl.library.cornell.edu/usda/current/@aga Su/CropProdSu-01-12-2012.pdf

185



186

a Planted and Harvested, Yield, and Production — States and United States: 2009-2011

— Area planted Area harvested
2009 2010 2011 2009 2010 201
{1,000 acres) (1,000 acres) {1,000 acres) (1,000 acres) (1,000 acres) {1,000 acres)
BANZONA ..o covrnciiinnninns 40 a7 38 4.0 3.7 38
Califomia ....ocoooeeveeeiee 3|2 336 36T 376 3315 366
Colorad0 .....oocooevvvenens 60.0 595 585 561 591 58.3
Delaware ... 1.7 1.6 16 1.6 1.6 1.6
Flonda ... 26 332 B4 28.9 118 356
idaha ... 3200 2950 3200 31M9.0 2940 3150
Illimois .. 54 6.5 70 5.2 6.3 6.8
Kansas ......oocoevirmneres 50 45 55 48 44 53
T RS R e 56.0 55.0 570 55.5 548 540
Mangand _.. ... ... 24 21 22 23 21 22
Massachusefls ... a5 38 35 34 38 27
Michigan .........ccoveees 450 440 450 4315 435 40
Minnesota ... 470 450 490 450 420 47.0
Missour .......cccocieiinea 73 7.3 83 71 7.2 T
Momiana .........ccoviecinnn 12 11.5 1.7 87 113 11.5
Nebraska _............... 200 19.0 200 19.9 186 18.5
Nevada .............cocevieees 5.1 (D) (D) 21 {8}] D)
New Jersey ............... 21 148 20 21 1.7 1.8
MNew Mexico ... 6.5 (D) (D) 6.4 (D) (D}
MNew York ......ocooovn 171 162 165 16.5 16.0 16.2
North Cargding ............... 16.0 16.0 170 15.0 15.0 16.5
North Dakota ............... 830 840 8B40 75.0 80.0 7.0
ORIO oo 23 22 20 21 21 17
Oregon ......ocviemaseees o 355 400 37.0 55 399
Pennsylvania .............. 10.0 95 92 95 9.0 7.8
Rhode Istand ............... 05 0.6 06 0.4 0.6 0.6
[ ;i e e A e 178 17.7 19.1 16.4 159 18.5
Vimpinta.....oanna 60 58 6.0 G 56 50
Washington .................. 145.0 135.0 160.0 143.0 134.0 160.0
Wisconsin ... B35 625 630 63.0 615 62.5
Other States ' ... - 134 133 - 134 13.3
United States .............. 1.071.2 1,025.7 1,098.9 1,044.0 1,008.0 1,076.7
See footnote(s) at end of table, —continued
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Potato Area Planted and Harvested, Yield, and Production — States and United States:

2009-2011 (continued)

S Yield per acre £ Production
2009 2010 2011 2009 2010 2011
(cwt) (cwt) {owt) (1,000 cwi) (1,000 cwt) (1,000 cwi)

280 280 280 1,120 1,036 1,064

389 41 411 14,644 13,763 15,048

401 389 393 23679 2291 22919

300 275 250 480 440 400

266 250 256 7,700 7,950 9,112

415 384 398 132,500 112,970 127,070

ass 350 330 2,002 2,205 2244

360 335 280 1,728 1,474 1,484

275 290 265 15,263 15,892 14,310

320 340 300 736 714 660

260 285 275 884 1.083 743

360 360 345 15,660 15,660 15,180

460 405 355 20,700 17,010 16,685

275 300 170 1,853 2,160 1,207

340 325 330 3,208 3,673 3,795

440 415 400 B.756 7,719 7,800

470 (D) (D) 2,397 (D) (D)

260 230 190 546 I 342

New Mexico ................ 400 (D) (D) 2,560 (D) (D)
New York .......c.cocorveennes 300 320 250 4,950 5120 4,050
North Carolina 225 185 170 3375 2925 2,805
North Dakota ... 255 275 245 19,125 22,000 18,865
Ohle: - 335 280 250 704 609 425
OMPQON. oo iasisin 580 565 585 21,460 20,058 23,342
Pennsylvania ................ 310 245 230 2,945 2,205 1,794
Rhode Island ................ 230 275 250 92 165 150
L 2. T 349 323 297 5718 5,143 5487
Virginia ............. 240 170 200 1416 952 1,180
Washington ... 610 660 615 87.230 88,440 98 400
Wisconsin ...........ooceinane 460 385 400 28,980 24293 25,000
OtherStates ' ... = 302 439 - 5252 5,845
United States ................ 414 401 397 432 601 404 273 427 406

- Represents zero.

(D} Withheld to avoid disclosing data for individual operations.

Includes data withheld above.

? Derived.



APPENDIX'Y

ARIZONA FRESH VEGETABLE LOSS ADJUSTED YIELD ESTIMAES
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Arizona Fresh Vegetable Loss Adjusted Yield Estimates

Loss
Acres . . Adjusted
Harvested Yield Prod.u.ctlon Estimated Yield
Crop per Acre (million X
for Fresh (pounds) ounds/year) Loss %* Estimate
Market P P ¥ (million
pounds/year)
Dark-Green
Vegetables
Broccoli 7800.0 13500.0 105.3 79.0% 22.1
Lettuce, head 34000.0 34333.0 1167.3 55.0% 525.3
Lettuce, leaf 7900.0 21833.0 172.5 60.0% 69.0
Lettuce, 18033.0  34333.0 619.1 60.0% 247.7
romaine
Spinach 7200.0 18500.0 133.2 75.0% 333.0
Total 2197.4 1197.1
Red-Orange
Vegetables
Carrots 2190.0 32500.0 71.2 46.0% 38.4
Pumpkins 593.0 22000.0 13.0 47.0% 6.9
Squash, 6420  15800.0 10.1 56.0% 45
summer
Squash, winter 47.0 15800.0 0.7 47.0% 0.4
Tomatoesinthe oo 594000 1.9 56.0% 0.8
open
Total 97.0 51.0
Starchy
Vegetables
Sweet corn 4813.0 11900.0 57.3 85.0% 8.6
Potatoes 3833.0 28000.0 107.3 69.0% 33.3
Total 164.6 41.9
Bean
Vegetables
Dry edible
beans, 121000  1963.0 23.8 16.0% 20.0
excluding green
lima
Other
Vegetables
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Beans, snap 103.0 5700.0 0.6 52.0% 0.3

Cabbage, head 2300.0 47000.0 11 59.0% 0.4
Cauliflower 3067.0 22000.0 67.5 79.0% 14.2
Celery 437.0 69800.0 30.5 50.0% 15.3
Onions, fresh 535.0 49800.0 26.6 63.0% 9.9
Peppers, chile 2733.0 6800.0 18.6 58.0% 7.8
Total 144.9 47.8
Total

0,
Vegetables** 113567.0 3214.2 60.9% 1256.7

*Estimated loss %: Losses include retail loss, food service/consumer loss, inedible
shares, cooking loss (potatoes, corn, snap beans, cauliflower), and loss from primary to
consumer weight (Kantor, 1998) for most of the crops. USDA ERS tables ("Fruit and
vegetable prices," 2012) were used to find inedible shares, and cooking yield
(cauliflower, corn, pumpkin, winter squash, summer squash) and 32% for retail and
foodservice/consumer loss.

**For the Total vegetable category, an average of all the listed vegetable loss %
(excluding beans) was used
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APPENDIX Z

ARIZONA FRESH FRUIT LOSS ADJUSTED YIELD ESTIMATES
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Arizona Fresh Fruit Loss Adjusted Yield Estimates

Acres AdLﬁ::ed
Harvested Yield per Production . j.
Estimated Yield
Crop for the Acre (1,000 X
Loss %* Estimate
Fresh (pounds)  pounds/year) -
Market (million
pounds/year)
Honey dew 3300.0 21500.0 70950.0 94.0% 4257.0
Cantaloupe 21367.0 23000.0 491441.0 89.0% 54055.5
Watermelon 5333.0 45667.0 243542.1 90.0% 24354.2
Fresh Apples** . . 4200.0 44.0% 2352.0
Apricots 106.0 11000.0 1166.0 48.0% 606.3
Cherries, sweet 54.0 8540.0 461.2 50.0% 230.6
Dates 1354.0 7080.0 9586.3 32.0% 6518.7
Grapes 229.0 15500.0 3549.5 45.0% 1952.2
Peaches, all 156.0 19060.0 2973.4 48.0% 1546.1
Pears, all 40.0 32600.0 1304.0 45.0% 717.2
Plums 11.0 4720.0 51.9 43.0% 29.6
Grapefruit 520.0 35700.0 18564.0 85.0% 2784.6
Lemons 10500.0 13453.0 141256.5 83.0% 24013.6
Oranges, all 2526.0 29790.0 75249.5 62.0% 28594.8
Blackberries 7.0 6920.0 48.4 46.0% 26.2
Raspberries 1.0 2080.0 2.1 46.0% 1.1
Tangerines and 2500.0 8851.0 221275 65.0% 7744.6
mandarins
TOTAL FRUIT 1086473.4 59.7% 159784.5

*Estimated loss %: 32% added to losses for retail loss and food service/consumer loss +
inedible shares, cooking loss (potatoes, corn, snap beans, cauliflower), and loss from primary
to consumer weight (Kanto, 1998).

**Apple data was gathered from the “Non-Citrus Production” (2012) USDA ERS annual
summary and did not include acres harvested for fresh markets and yields
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APPENDIX AA

ARIZONA HARVEST CALENDAR
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APPENDIX BB

ROMAINE LETTUCE HARVEST DATES
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Table 69-- U.S. romaine lettuce: Usual planting and harvesting

dates

Usual Planting Dates

Usual Harvesting Dates

State
Begins Ends Begins Most Active Ends

Winter
AZ Sep1l Jan 31 Novl Decl-Mar3l Apr 30
CA Sep 15 Nov 15 Dec 1 Jan1l-Marl Mar 31
Spring
CA Jan 1 Mar 31 Aprl May1-Jun30 Jul 31
Summer
CA Aprl Jul 31 Junl Jul 1 - Sep 30 Oct 31
Fall
CA Aug 1 Sep 30 Octl Oct15-Nov 15 Nov 30

Source: USDA, National Agricultural Statistics Service, Vegetables Usual Planting and Harvesting Dates, May 2007.



APPENDIX CC

CARROTS HARVEST DATES
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Table 51--Carrots, fresh-market: Usual planting an  d harvesting dates, 2004-2006

Season Usual planting dates Usual harvesting dates

and

State Begins Ends Begins Most Active Ends
Winter
AZ Oct1 Feb 15 Nov 1 Dec 15-Jan 15 July 1
CA July 1 Sep 30 Nov1 Dec1-Jan 31 Mar 1
GA Aug 1 Dec 15 Dec 15 Feb 15-Jun 1 Jun 15
X Sep 1l Dec 31 Decl Jan 1- Mar31 Apr 30
Spring
CA Dec1 Aug 31 Mar 1 Mar 1 - Jun 15 Jun 30
X Nov 1 Nov 30 1-Mar Apr 1 - Apr 30 June 30
Summer
CA Dec1 Mar 31 May 1 May 15 - Jun 30 Jul 31
co April 15 June 30 Aug 1 Aug 15 - Oct 10 Oct 31
Mi April 15 July 10 Jul 10 Aug 5 - Nov 15 Nov 25
WA April 15 Jul 31 June 30 Sep1-Nov1l Dec 31
Fall
CA Apr 1l July 31 Aug 1 Sep 1-Nov30 Dec 31
X July 1 July 31 Oct1 Nov1 - Nov30 Dec 31

Source: Compiled by ERS from data of USDA, National Agricultural Statistics Service.
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APPENDIX DD
PEAR AND PLUM HARVEST DATES
SAMPLE PAGE ONLY FROM A LARGE DOCUMENT:

http://localfoods.about.com/od/searchbyregion/ataraseasons.htm
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Arizona Seasonal Fruits and Vegetables

Find What's In Season In Arizona

By Molly Watson, About.com Guide
See More About:

e arizona
e seasons

e state gquides

The Arizona growing season goes all year long. Mild winters allow for the harvest of cool weather crops
and hot summers help make citrus sweet, chiles spicy, and dates ripe. Exactly what is in season in
Tuscon or Phoenix and Scottsdale or Flagstaff can differ at any given time, of course, but this will give
you a sense of what to expect. Find more fruits and vegetables with the Seasonal Produce Guide, and
find more resources with this Guide to Arizona Local Foods.

Pears, mid-August through September

Plums & pluots, June through August
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APPENDIX EE

ARIZONA LOSS ADJUSTED MONTHLY FRESH VEGETABLE PRODLIION
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Arizona Loss Adjusted Monthly Fresh Vegetable Production by Months in Season

Months in Season

Production ; Production by Month
Crop (1,000 pounds/year) (warm anzr?;):r::)llmates of (1,000 pounds/month)
Dark-Green
Vegetables
Broccoli 22113.0 9.0 2457.0
Lettuce, head 525294.9 7.0 75042.1
Lettuce, leaf 68992.3 10.0 6899.2
Lettuce, romaine 247650.8 6.0 41275.1
Spinach 33300.0 10.0 3330.0
Red-Orange
Vegetables
Carrots 38434.5 8.0 4804.3
Pumpkins 6914.4 7.0 987.8
Squash, summer 4463.2 13.0 3433
Squash, winter 393.6 8.0 49.2
Tomatoes in the open 840.8 8.0 105.1
Starchy Vegetables
Sweet corn 8591.2 7.0 1227.3
Potatoes 332704 8.0 4158.8
Bean Vegetables
Dry beans, excluding
green lima beans 19951.9 6.0 3325.3
Other Vegetables
Beans, snap 287.7 7.0 41.1
Cabbage, head 443.2 11.0 40.3
Cauliflower 14169.5 9.0 1574.4
Celery 15251.3 8.0 1906.4
Onions, dry 9857.9 8.0 1232.2
Peppers, all 7805.4 8.0 975.7
APPENDIX FF
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ARIZONA LOSS ADJUSTED MONTHLY FRESH FRUIT PRODUCTND

Arizona Loss Adjusted Monthly Fresh, Non-Tropical Fruit Production
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Production Months in Season Production by Month

crop pou(:ég?y?ear) clifm\ﬁ/\/;trer;1 sfnzr??:r:a) (1,000 pounds/month)
Honey dew 4257.0 8 532.1
Cantaloupe 54055.5 8 6756.9
Watermelon 24354.2 8 3044.3
Apples 2352.0 9 261.3
Apricots 606.3 7 86.6
Cherries, sweet 230.6 2 115.3
Dates 6518.7 6 1086.4
Grapes 1952.2 6 3254
Peaches, all 1546.1 5 309.2
Pears, all 717.2 1.5 2868.8
Plums 29.6 3 14.8
Grapefruit 2784.6 6 464.1
Lemons 24013.6 5 4802.7
Oranges, all 28594.8 6 4765.8
Ta:ﬂg:r::j”;?ni”d 7744.6 4 1936.2
Blackberries 26.2 3 8.7
Raspberries 1.1 2 0.6
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ARIZONA FRESH VEGETABLE MONTHLY PRODUCTION CALENDAR
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Arizona Loss Adjusted, Fresh Total Vegetable, Dark-Green Vegetable, and Red-Orange Vegetable Monthly Production by Climate Zone (1,000 pounds/month)

Total

Month Vegetable Dark-Green Vegetables Red-Orange Vegetables

Climate Broccoli Lettuce,  Lettuce, LettuFe, Spinach Total Carrots  Pumpkins Squash, Sq}Jash, Tomatoes  Total

Zone head leaf romaine summer  winter
January

Warm 2457.0 0.0 6899.2 41275.1  3330.0 4804.3 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 61612.6 2457.0 0.0 6899.2 41275.1 3330.0 53961.4 4804.3 0.0 0.0 0.0 0.0 4804.3
February

Warm 2457.0 75042.1 6899.2 41275.1 3330.0 4804.3 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 136654.7 2457.0 75042.1 6899.2 41275.1 3330.0 129003.5 4804.3 0.0 0.0 0.0 0.0 4804.3
March

Warm 2457.0 75042.1 6899.2 41275.1 3330.0 4804.3 0.0 343.3 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 138904.5 2457.0 75042.1 6899.2 41275.1 3330.0 129003.5 4804.3 0.0 343.3 0.0 0.0 5147.6
April

Warm 2457.0 75042.1 6899.2 41275.1  3330.0 4804.3 0.0 343.3 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 141488.9 2457.0 75042.1 6899.2 41275.1 3330.0 129003.5 4804.3 0.0 343.3 0.0 0.0 5147.6
May

Warm 0.0 0.0 0.0 0.0 0.0 4804.3 0.0 343.3 0.0 105.1

Cool 0.0 75042.1 0.0 0.0 3330.0 0.0 0.0 0.0 0.0 0.0

Both 89771.5 0.0 75042.1 0.0 0.0 3330.0 78372.1 4804.3 0.0 343.3 0.0 105.1 5252.7
June

Warm 0.0 0.0 0.0 0.0 0.0 4804.3 0.0 343.3 0.0 105.1

Cool 2457.0 75042.1 6899.2 0.0 3330.0 0.0 0.0 3433.2 0.0 0.0

Both 106573.7 2457.0 75042.1 6899.2 0.0 3330.0 87728.4 4804.3 0.0 686.6 0.0 105.1 5596.1
July

Warm 0.0 0.0 0.0 0.0 0.0 0.0 987.8 343.3 49.2 105.1
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Cool
Both
August
Warm
Cool
Both
September
Warm
Cool
Both
October
Warm
Cool
Both
November
Warm
Cool
Both
December
Warm
Cool

Both

35463.4

28023.8

103948.6

91342.1

62629.8

61612.6

2457.0
2457.0

0.0
2457.0
2457.0

0.0
2457.0
2457.0

0.0
0.0
0.0

0.0
0.0
0.0

2457.0
0.0
2457.0

0.0
0.0

0.0
0.0
0.0

0.0
75042.1
75042.1

0.0
75042.1
75042.1

0.0
0.0
0.0

0.0
0.0
0.0

6899.2
6899.2

0.0
6899.2
6899.2

0.0
6899.2
6899.2

0.0
0.0
0.0

6899.2
0.0
6899.2

6899.2
0.0
6899.2

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

41275.1
0.0
41275.1

41275.1
0.0
41275.1

3330.0
3330.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
3330.0
3330.0

0.0
3330.0
3330.0

3330.0
0.0
3330.0

12686.2

9356.2

84398.4

78372.1

51504.4

53961.4

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

4804.3
0.0
4804.3

4804.3
0.0
4804.3

0.0
987.8

987.8
0.0
987.8

987.8
987.8
1975.5

987.8
987.8
1975.5

987.8
0.0
987.8

0.0
0.0
0.0

3433
686.6

343.3
3433
686.6

343.3
3433
686.6

343.3
0.0
343.3

343.3
0.0
343.3

0.0
0.0
0.0

0.0
49.2

49.2
49.2
98.4

49.2
49.2
98.4

49.2
49.2
98.4

49.2
0.0
49.2

0.0
0.0
0.0

105.1
210.2

105.1
105.1
210.2

0.0
105.1
105.1

0.0
105.1
105.1

0.0
0.0
0.0

0.0
0.0
0.0

1933.8

1983.0

2865.7

2522.4

6184.6

4804.3
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Arizona Loss Adjusted, Fresh Starchy Vegetables, Beans, and Other Vegetable Monthly Production by Climate Zone (1,000 pounds/month)

Month Starchy Vegetables Beans* Other Vegetables
Climate Corn Potatoes Total Dry Beans, Cabbage, Cauliflower Celery Onion, Peppers, Total
Zone beans* snap head dry all

January

Warm 0.0 0.0 0.0 0.0 40.3 1574.4 0.0 1232.2 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 0.0 0.0 0.0 0.0 0.0 40.3 1574.4 0.0 1232.2 0.0 2846.9
February

Warm 0.0 0.0 0.0 0.0 40.3 1574.4 0.0 1232.2 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 0.0 0.0 0.0 0.0 0.0 40.3 1574.4 0.0 1232.2 0.0 2846.9
March

Warm 0.0 0.0 0.0 0.0 40.3 1574.4 1906.4 1232.2 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 0.0 0.0 0.0 0.0 0.0 40.3 1574.4 1906.4 1232.2 0.0 4753.3
April

Warm 0.0 4158.8 0.0 0.0 40.3 0.0 1906.4 1232.2 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 0.0 4158.8 4158.8 0.0 0.0 40.3 0.0 1906.4 1232.2 0.0 3178.9
May

Warm 0.0 4158.8 0.0 41.1 0.0 0.0 1906.4 0.0 0.0

Cool 0.0 0.0 0.0 0.0 40.3 0.0 0.0 0.0 0.0

Both 0.0 4158.8 4158.8 0.0 41.1 40.3 0.0 1906.4 0.0 0.0 1987.8
June

Warm 1227.3 4158.8 3325.3 41.1 0.0 0.0 1906.4 0.0 975.7

Cool 0.0 0.0 0.0 0.0 40.3 1574.4 0.0 0.0 0.0
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July
Warm
Cool
Both

August
Warm
Cool
Both

September
Warm
Cool
Both

October
Warm
Cool
Both

November
Warm
Cool
Both

December
Warm

Cool
Both

1227.3

1227.3
1227.3
2454.6

1227.3
1227.3
2454.6

1227.3
1227.3
2454.6

0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0

4158.8

4158.8
4158.8
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0.0
4158.8
4158.8

0.0
4158.8
4158.8

0.0
4158.8
4158.8

0.0
0.0
0.0

0.0

0.0
0.0

5386.1

10772.2

6613.4

6613.4

4158.8

0.0

0.0

33253

33253
0.0
33253

0.0
3325.3
33253

0.0
3325.3
33253

33253
0.0
33253

33253
0.0
33253

0.0

0.0
0.0

0.0
41.1
41.1

0.0
41.1
41.1

0.0
41.1
41.1

41.1
0.0
41.1

41.1
0.0
41.1

0.0

0.0
0.0

40.3

0.0
40.3
40.3

0.0
40.3
40.3

0.0
40.3
40.3

0.0
40.3
40.3

0.0
0.0
0.0

40.3

0.0
40.3

1574.4

0.0
1574.4
1574.4

0.0
1574.4
1574.4

0.0
1574.4
1574.4

0.0
0.0
0.0

1574.4
0.0
1574.4

1574.4

0.0
1574.4

1906.4

0.0
1906.4
1906.4

0.0
1906.4
1906.4

0.0
1906.4
1906.4

0.0
1906.4
1906.4

0.0
0.0
0.0

0.0

0.0
0.0

0.0

0.0
1232.2
1232.2

0.0
1232.2
1232.2

0.0
1232.2
1232.2

0.0
0.0
0.0

0.0
0.0
0.0

1232.2

0.0
1232.2

975.7

975.7
975.7
1951.4

975.7
975.7
1951.4

975.7
975.7
1951.4

975.7
0.0
975.7

0.0
0.0
0.0

0.0

0.0
0.0

4537.9

6745.8

6745.8

6745.8

2963.5

1615.5

2846.9

*The bean category includes all dry beans, excluded green lima beans
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Arizona Loss Adjusted, Fresh Total Fruit and Non-Citrus Monthly Production By Climate Zone (1,000 pounds/month)

Month Total Hone Cherries Peaches Pears

Climate Fruit dewy Cantaloupe Watermelon Apples Apricots sweet " Dates  Grapes all ’ all " Plums

Zone
January

Warm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 1946.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
February

Warm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 1946.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
March

Warm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 1946.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
April

Warm 0.0 0.0 0.0 0.0 86.6 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 5316.5 0.0 0.0 0.0 0.0 86.6 0.0 0.0 0.0 0.0 0.0 0.0
May

Warm 0.0 0.0 0.0 0.0 86.6 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Both 86.6 0.0 0.0 0.0 0.0 86.6 0.0 0.0 0.0 0.0 0.0 0.0
June

Warm 532.1 6756.9 3044.3 0.0 86.6 0.0 1086.4 3254 0.0 0.0 148

Cool 0.0 0.0 0.0 0.0 86.6 115.3 0.0 0.0 309.2 0.0 0.0

Both 12366.4  532.1 6756.9 3044.3 0.0 173.2 1153 1086.4  325.4 309.2 0.0 148
July

Warm 532.1 6756.9 30443 2613 86.6 0.0 1086.4 3254 309.2 0.0 14.8
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Both
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Both
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Warm
Cool
Both
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0.0
0.0
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0.0
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0.0
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3044.3
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0.0
0.0
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0.0
0.0
0.0

0.0
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261.3
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0.0
0.0
0.0
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0.0
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0.0
0.0
0.0

0.0
0.0
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0.0
0.0
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0.0
0.0
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0.0
0.0
0.0

0.0
0.0
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0.0
0.0
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0.0
0.0
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0.0
0.0
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0.0
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0.0
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0.0
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0.0
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0.0
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0.0
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0.0
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Arizona Loss Adjusted, Fresh Citrus and Berries Monthly Production By Climate Zone
(1,000 pounds/month)

Month Tangerines

Climate Grapefruit ~ Lemons Ora:”ges, and Blackberries  Raspberries

Zone Mandarins
January

Warm 464.1 4802.7 4765.8 1936.2 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0

Both 464.1 4802.7 4765.8 1936.2 0.0 0.0
February

Warm 464.1 4802.7 4765.8 1936.2 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0

Both 464.1 4802.7 4765.8 1936.2 0.0 0.0
March

Warm 464.1 4802.7 4765.8 1936.2 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0

Both 464.1 4802.7 4765.8 1936.2 0.0 0.0
April

Warm 464.1 0.0 4765.8 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0

Both 464.1 0.0 4765.8 0.0 0.0 0.0
May

Warm 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 0.0 0.0

Both 0.0 0.0 0.0 0.0 0.0 0.0
June

Warm 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 8.7 0.0

Both 0.0 0.0 0.0 0.0 8.7 0.0
July

Warm 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 8.7 0.6

Both 0.0 0.0 0.0 0.0 8.7 0.6
August

Warm 0.0 0.0 0.0 0.0 0.0 0.0

Cool 0.0 0.0 0.0 0.0 8.7 0.6

Both 0.0 0.0 0.0 0.0 8.7 0.6
September
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Warm
Cool
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November
Warm
Cool
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Warm
Cool
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0.0
0.0
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0.0
0.0
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0.0
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0.0
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0.0
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0.0
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4802.7

4802.7
0.0
4802.7

0.0
0.0
0.0

0.0
0.0
0.0
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0.0
4765.8

4765.8
0.0
4765.8

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

1936.2

0.0

1936.2

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
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Arizona Loss Adjusted, Fresh Dark-Green Vegetable Production by Months in Season in the Warm
Climate Zone of the State

Month Dark-Green Vegetables (million pounds/month)
Broccoli Lettuce, head Lettuce, leaf :s:r::ic:é Spinach Total
January 4.4 0.0 11.5 41.3 6.7 63.9
February 4.4 175.1 11.5 41.3 6.7 239.0
March 4.4 175.1 115 41.3 6.7 239.0
April 4.4 175.1 115 41.3 6.7 239.0
May 0.0 0.0 0.0 0.0 0.0 0.0
June 0.0 0.0 0.0 0.0 0.0 0.0
July 0.0 0.0 0.0 0.0 0.0 0.0
August 0.0 0.0 0.0 0.0 0.0 0.0
September 0.0 0.0 0.0 0.0 0.0 0.0
October 0.0 0.0 0.0 0.0 0.0 0.0
November 0.0 0.0 115 41.3 0.0 52.8
December 4.4 0.0 115 41.3 6.7 63.9

216



