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ABSTRACT 

ESTIMATING SOUTH DAKOTA’S CAPACITY TO MEET K-12 SCHOOL MEAL 

FRUIT AND VEGETABLE REQUIREMENTS WITH STATE-GROWN PRODUCE 

BRIDGETTE BIENIAS 

2024 

Objective: Quantify South Dakota (SD)’s capacity to procure locally-sourced fruit and 

vegetables (FVs) for K-12 school meals.  

Methods: Secondary analysis of 2017 SD agricultural census and school meal data. 

Yields were converted to edible cups of FVs using school meal guidelines provided by 

the U.S. Department of Agriculture. Student enrollment and meal redemptions were used 

to estimate the number of FV cups needed. 

Results: Estimated SD FV production met minimum total K-12 cup requirements, except 

for total fruit (66%) and dark green vegetables (80%). Legumes supplied 77% of the total 

cups of vegetables produced in 2017, whereas dark green vegetables were only 2%.  

Conclusions & Implications: The FV procurement in SD is adequate to meet some, but 

not all, school meal requirements. Further research involving both nutrition and 

horticulture professionals is needed to determine the feasibility of sustainably providing 

and producing FVs for Farm to School and other local food needs.  
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CHAPTER 1: INTRODUCTION 

Children in the United States consume substantially fewer fruits and vegetables (FVs) 

than what is recommended for their age by the Dietary Guidelines for Americans.1 By not 

consuming an adequate variety of FVs, the risk for vitamin and mineral deficiencies 

increases.2 Potassium deficiencies could impact the efficiency of transporting electrical 

signals to cells, especially muscle cells of the heart.3 Vitamin A deficiency, attributing to 

the highest risk of preventable blindness, affects 190 million pre-school aged children.4 

Scurvy can manifest in children from a vitamin C deficiency, which in severe cases, bone 

disease can form.5 For vegan and vegetarian individuals, plant-based sources of vitamin 

B12 are important to help reduce their risk of developing a deficiency.6 Spinach, peppers, 

oranges, mangos, peas, and many other FVs are good sources of these vitamins and 

minerals. Consumption of a variety of FVs is important in providing numerous vitamins 

and minerals; thus, reducing risks of developing deficiencies.   

 

School meals are one opportunity for children to increase their consumption of various 

types of FVs. The National School Lunch (NSLP) and School Breakfast Program (SBP) 

provide nutritious meals at a free or reduced price for income-eligible families, thus 

improving child nutrition while simultaneously alleviating families’ financial stress.7 The 

Healthy, Hunger-Free Kids Act of 2010 set requirements for these programs to include a 

minimum serving size of FVs per meal.7 These requirements vary by grade to comply 

with national dietary guidelines for FVs. Even though participating children are required 

to take at least one fruit or vegetable with each school meal, consumption is not 
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guaranteed. Multiple plate waste studies conducted in school cafeterias have shown that 

roughly half of FVs taken by school-age children at school meals are wasted.8-11 

 

The Farm to School (FTS) Program provides an opportunity for children to build 

connections with agriculture and encourages behavior change towards increasing FV 

consumption and reducing waste. This program was initiated through the authorization of 

the Farm to School Grant Program in the Richard B. Russell National School Lunch Act 

of 2010.12 This authorized the USDA to provide the training and funding necessary for 

schools to implement three core FTS activities – local procurement, education, and 

school/youth gardens. Of particular note for this thesis, local procurement emphasizes 

locally sourced food items to be served in schools for meals, snacks, or samples. These 

items typically include FVs, meat products, and dairy products. The 2019 Farm to School 

Census results showed that the percent of school food authorities (SFAs) participating in 

FTS that use local foods during meal service in the NSLP and SBP was 71.4% and 

68.4%, respectively.12 In short, several studies conducted on various grade levels have 

shown that FV consumption improved during meal service when local FVs were 

offered.13-16 Thus, implementation of local foods is a successful activity to increase FV 

consumption in school-aged children. 

 

Although the success of FTS procurement of local FV for school meals has been shown 

through studies, an issue that affects FTS procurement is building new supply chains 

between local farmers and schools. Time constraints, labor demands, proximity, and 
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supply demands are a few obstacles in partnering with local farmers. SFAs have reported 

that taking the time to build connections with local farmers is time consuming, and may 

result in lower reliability than partnerships with large distributors.17 If there are not 

enough farmers in the area to provide sufficient amounts of FVs, partnerships may not 

even be a feasible option.17 However, having large volumes of local FVs available for 

FTS procurement could also be an issue. With many schools having limited labor and 

equipment to properly prepare fresh FVs for meal service, some districts may not have 

the capacity to source many FTS products and may instead rely on ready-to-serve FVs 

from larger distributors.18  

 

One factor that has not been well explored is the capacity of local food systems to meet 

the nutritional needs of school meals set forth by the Healthy, Hunger-Free Kids Act. For 

example, South Dakota (SD) is ranked 47th and 50th among the 50 states in market value 

of FVs sold in the United States, respectively.19 SD not only faces limited acreage for FV 

production, but overall agricultural production is declining. According to the 2022 

Census of Agriculture, the total number of farms in SD have decreased by roughly 1700 

since 2017, reducing total farm acreage by ~940,000.19 However, vegetable farms in 

South Dakota have increased by ~80 and fruit, tree nut, and berry farms by ~40 from the 

2017 to the 2022 Agriculture Census.19 For FVs specifically, 65.9% of SD producers 

surveyed reported using 1-5 acres for FV production, meaning that most FV production is 

taking place on small operations in SD.20 Smaller farmers, especially those that operate in 

food deserts, utilize all of the land they own for FV production, while ≤ 2% of total land 

on large farms are used for these crops.20 Overall, SD’s FV yield in comparison to 
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commodity crops such as soy and corn, and continual decrease in total farms and growing 

acres, has raised concerns among FTS advocates that SD’s growing capacity cannot 

sufficiently provide locally-sourced FVs for all schools that wish to participate in FTS. 

 

These concerns have not hindered FTS growth within SD. The FTS movement has 

expanded tremendously throughout the state over the past 14 years, resulting in increased 

interest in local food production. This movement started in 2010 when Dakota Rural 

Action joined the National FTS Network. From there, collaboration with South Dakota 

State University Extension in 2016 lead to the launch of the SD FTS Taskforce. A number 

of notable FTS procurement projects were implemented in the following years, including 

a Beef to School project in Wall District in 2018 and a partnership between Brandon 

Valley District and Cherry Rock Creek in 2022 to procure locally grown apples for school 

meals. The FTS Census found that 73% of SFAs participating in FTS within SD use local 

foods within their schools.21 SDSU Extension produced a “South Dakota Farm to School 

Resource Guide” in 2019 and has since released a second edition in 2022 to serve as a 

tool for farmers and school programs regarding the application of FTS.22 SDSU 

Extension collaborated with the SD Local Foods Coalition to form a FTS subcommittee 

in the summer of 2021. With increased growth and development, SDSU Extension 

branched out to form the “Farm to School Network”, in spring of 2022. (A. Tvedt, 

personal communication, 2024) To this day, this platform is used for interested 

individuals to collaborate and connect to support FTS growth.23 As FTS continues to be 

of growing interest and concern among SDSU Extension professionals and other 

organizations, understanding the state’s FV production and the feasibility of 
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implementing FTS procurement at schools is a pertinent topic and warrants further 

exploration.  

 

Project Rationale: 

Because SD ranks in the bottom 10% of market value for FV sales among the 50 states, it 

is vital to understand the yield of these products. However, this information is not collected 

at a commercial level for this state. Phone calls to farmers of both small and large 

production were contacted to inquire if yield information was reported to the USDA’s State 

of Agriculture Census every 5 years, and whether personal records of total weight and acres 

for each crop grown each year were available. Almost all the farmers who were contacted 

stated they report every 5 years to the USDA Ag Census. Some of the farmers kept records 

of total crop acreage, but crop yields were not recorded. Thus, at best, estimations could be 

determined through sales. Others noted that their harvests varied greatly year-to-year with 

the weather, thus providing yield estimates would be challenging. Because of this, a method 

for modeling the amount of FV harvested into edible cups was needed to estimate SD’s 

capacity for local FV procurement.  

 

Thesis Aims: 

The purpose of this thesis is to determine the capacity of SD to supply FVs to meet the 

nutritional requirements for K-12 school meal programs throughout the state. We 

hypothesized that the number of FV grown in SD was not sufficient to meet the minimum 

total servings per cup requirements needed by SD public schools. 
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CHAPTER 2: LITERATURE REVIEW 

This study’s focus is to determine South Dakota’s capacity to produce sufficient FVs to 

meet minimal nutritional requirements for K-12 meal programs, specifically for use in the 

FTS program. Topics explored in this literature provided necessary knowledge to further 

understand concepts connected to the aim of this thesis. These topics include defining 

local foods, identifying school meal programs, distinguishing Farm to School Program 

activities, reviewing current research of FV FTS procurement, and history of FTS in 

South Dakota.  

Local Food 

The word “local” has no universally accepted meaning, thus communities and countries 

are responsible for defining local food in their own terms.22 For example, The Canadian 

Food Inspection Agency describes local food as anything produced in the same province 

or within 50 kilometers of the border.24 Meanwhile, the Campaign for the Protection of 

Rural England proposed that local foods are any item grown and produced within 30 

miles of the store in which it is sold.25 In the United States, the 2008 Farm Act defined 

local or regionally produced food products as those that are transported within 400 miles 

of the location where they were grown.26 However, other definitions of “local food” have 

been used to satisfy needs specific to particular communities, such as climate impacts and 

seasonality.27  

 

Common characteristics for defining local foods, as reported by Martinez et al., include 

geographical, social, and supply chains.28 Geographically, defining local foods can 
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depend on region and population size.28 Densely populated regions may define local 

foods using a smaller geographic radius than rural areas.28 For example, King County, 

WA, is a populated urban county where 66% of 54 producers surveyed reported local 

markets as their own county or the surrounding area, whereas in the rural, sparsely 

populated Grant County, WA, only 21% of 62 producers surveyed defined local as their 

own or surrounding counties.28 Social characteristics of local food are defined as the 

direct interactions from producer to consumer.28 These interactions can be directly with 

the producer through producer co-ops or food hubs, or via a connection with third parties 

such as distributors.27 With regard to supply chains, local foods utilize short food supply 

chains, and producers often label products with the grower’s personal information, 

including the location of where the product originated from.28   

 

Of the 50 states, 9 do not have a law to define local foods: Arizona, Delaware, Idaho, 

Kansas, Nebraska, Nevada, New Mexico, North Dakota, and South Dakota.29 Thus, 

multiple definitions could be used in these states to define local foods. Figure 1 depicts 

three possible definitions of local food for Pierre, SD, South Dakota’s capital city, 

reproduced from the South Dakota Farm to School Resource Guide. From left to right, 

“local” could be expressed by a specific radius, state-wide, or regionally.22 The first 

graphic uses the 400-mile radius from the 2008 Farm Act definition. This radius includes 

areas from all 6 of South Dakota’s neighboring states, which may not seem “local” to 

community members in Pierre. The state-wide area defines local food as any that is 

grown within the given state. This can be a convenient definition as the borders are 

clearly defined, but states vary greatly in size. The regional area displays a “hyperlocal” 
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definition of local food. This area may only include a single county or even a singular 

city, which may be sufficient depending on the hyperlocal agricultural landscape.27

 

Figure 1: Three possible definitions of “local food” for Pierre, SD22 

 

Defining local foods can also be affected by the amount of food produced within a certain 

area.27 For example, if ample supplies of fruits and vegetables are produced in a county, 

then “local” may be defined at the county level for fruits and vegetables. However, if the 

production of dairy is minimal within that same county, then the definition of local dairy 

may be state-wide or multistate in nature.27  

 

Benefits of Local Foods 

Local foods positively impact the economy, environment, and human health when 

compared to global food systems.28 Buying locally supports businesses directly while 

also reducing the amount of money spent to import items, thus, reducing transport time 

and supporting the local economy.28,29 According to the 2020 Local Food Marketing 

Practice Survey by the USDA, a total of $9 billion of local food was sold nationally 

through sales to direct consumers, retailers, institutions, and intermediaries.30 Of this, 
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$2.9 billion (32%) were direct-to-consumer sales, including at farmer’s markets and farm 

stores.30 A study theorized local food systems' potential economic impact on local 

communities through the retention of revenue locally.31 They calculated that if every 

household in Virginia spent $10 per week on locally grown food items, $1.65 billion 

would be generated annually in direct economic impact.31 

 

Although agricultural practices do release greenhouse gas emissions, the U.S. 

Environmental Protection Agency has reported that they are roughly 7 times less than 

those released from transportation, which is the largest contributor of these emissions.32 

Reducing “food miles,” or the distance food has to travel from farm to retail, has the 

potential to reduce transportation emissions through shorter travel time and can be 

accomplished through short food supply chains (SFSC).29 Compared to global food 

chains, SFSC have tended to produce a smaller carbon footprint and use less energy.33 In 

fact, in a study by Pirog et al., local foods, containing a variety of food items, including 

chuck roast, vegetables, rice, and spices, were estimated on average to travel a total of 

about 3,445 miles, whereas conventionally grown and distributed foods traveled roughly 

22,100 miles.34 This change would result in saving 280-346 thousand gallons of fuel and 

reduction in CO2 emissions of 6.7-7.9 million pounds depending on the truck and system 

used.34  

 

Local foods are typically less processed than conventional foods.22,28 Juul et al. analyzed 

2001-2018 National Health and Nutrition Examination Survey (NHANES)  data to 
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investigate changes in U.S. food intake by food processing level.35 The NOVA system, 

which groups foods into 4 groups by processing level (Figure 2), was utilized for the 

analysis. The results showed that the U.S. adult population significantly increased its 

processed culinary (3.9 – 5.4% kcal) and ultra-processed food (53.5 – 57% kcal) intake 

over time, while significantly decreasing its minimally processed food (32.7 – 27.4% 

kcal) intake.35 Processed food items averaged the same percent of caloric intake over 

time, at roughly 10% kcal.35 This trend has been detrimental to human health; it has been 

inferred that the rising rates of obesity in the U.S. are parallel to the increase in ultra-

processed food intake.35 Moreover, Hall et al.’s randomized controlled trial comparing 

minimally- and ultra-processed foods suggested that ultra-processed foods encouraged 

overeating, weight gain, and poor metabolic health, despite both study diets being 

isocaloric.36 Local food items are generally categorized as either minimally-processed 

(Group 1) or processed (Group 3) in the NOVA food system.36 Thus, transitioning to 

locally grown foods at a population level would help curb the rising consumption of 

ultra-processed foods.36  
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Figure 2: NOVA Food System Classification37 

 

Local foods may also help mitigate food loss and food waste, which costs the United 

States over $160 billion each year.38 Researchers from the USDA Economic Research 

Service identify several factors that influence food loss on the farm including: price 

volatility, labor costs and availability, supply-chain factors, standards and consumer 

expectations, contracts, and policy constraints.39 Notably for this thesis, 40% of North 

America’s total fruit and vegetable loss has been attributed to the supply chain.40 This is 

due to losses that have happened within the long food supply chain (LFSC) shipping 

process, such as loss of quality through molding or bruising and the ripeness of the food 

item.39 Fruits and vegetables with a longer travel time are picked under-ripe to try and 

avoid damage, leaving the ripe fruit behind to rot in the fields.41 Purchasing local produce 

• Unprocessed
• Natural edible food parts of plants and animals. 

• Minimally processed
• Removing inedible sections, refrigeration, feezing, washing, cleaning.

Group 1

• Culinary ingredients
• Foods directly from group 1 or nature undergo industrial processes like centrifuging, pressing, or refining. 
• Use in the preparation, seasoning, and cooking of group 1 foods.

Group 2

• Processed Foods
• Industrial products made by adding salt, sugar, or other substances to food items in groups 2 or 1. 
• Preservation methods include canning and bottling. 

Group 3

• Ultra-processed Foods
• produced through a series of industrial processes, such as chemical modifications, the addition of additives, and the 

construction of unmodified and modified food items.

Group 4
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reduces its travel time through the short food supply chain (SFSC) systems, allowing for 

ready-to-eat produce to be harvested, and thus having the potential to reduce food loss.39  

 

Local food systems build community and resilience. O’Hara et al. analyzed the levels of 

community interaction between a chain supermarket and a farmers' market.42 The results 

showed that 75% of shoppers at farmers’ markets came in groups, while 84% of shoppers 

at the supermarket went alone.42 At the chain supermarket, 9% of customers interacted 

with another customer and 14% interacted with an employee, while at the farmers 

market, these interactions were reported as 63% and 42%, respectively.42 Transporting 

local foods through SFSC also allows producers to develop direct relationships with 

consumers, increasing recognition of local producers, and strengthening 

communities.33,43,44 When market channels are disrupted, these relationships allow local 

farmers or food managers to supply food items locally while building community 

networks.43 This is one example of how local food systems provide resilience in a 

community. Local food systems have remained resilient as stressors arise, such as climate 

change or pandemics.44 For instance, during the COVID-19 pandemic, state-level 

initiatives were developed to increase local or fresh foods among the food insecure.44 The 

USDA partnered with regional/local distributors at the federal level to supply products to 

food banks or organizations, such as through the Farmers to Families Box Program.44  

 

School Meal Programs 
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The National School Lunch Program (NSLP) is a federally assisted program that serves 

nutritionally balanced lunches to students in grades K-12 attending public or nonprofit 

private schools at low or no cost.45 It originated in 1946 when President Harry Truman 

approved the Richard B. Russell National School Lunch Act.45 This program is now 

governed by the United States Department of Agriculture (USDA) Food and Nutrition 

Service (FNS) at the federal level and State Agencies at the state level.45 The School 

Breakfast Program (SBP) is another federally administered program governed by the 

same agencies; its purpose is to provide free and reduced breakfasts to eligible students.46 

The SBP began in 1966 as a pilot program and was later established as a permanent 

program by Congress in 1975.46 

 

A student’s eligibility to participate in the NSLP and SBP program is based on their 

family’s household income: 

• Students from households ≤ 130% of the Federal Poverty Line qualify for free 

breakfasts and lunches.  

• Students from households > 130% and < 185% of the Federal Poverty Line 

qualify for reduced-price breakfasts and lunches. 

• Students from households >185% of the Federal Poverty Line must pay full price 

for breakfasts and lunches.47 

 

Students can also be “categorically eligible” for free or reduced-price NSLP and SBP 

meals if anyone in their household participates in certain federal assistance programs, 
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such as the Supplemental Nutrition Assistance Program or Head Start.45 Moreover, 

schools can apply for free school meals for all their students through the Community 

Eligibility Provision (CEP).48 The CEP provides school-wide free meals in high-poverty 

areas where ≥ 40% of students are income or categorically eligible for free or reduced-

price meals.48  In the 2021-2022 school year (SY), 33,300 schools from 49 states and the 

District of Columbia adopted the CEP (74.3% of all eligible schools).48,49 

 

Schools that implement school meal programs receive reimbursements from the federal 

government for meals that meet NSLP and SBP guidelines.50 The Federal Register 

published a national estimated reimbursement rate in effect from July 1, 2023 to June 30, 

2024.50 For the 48 contiguous states, the maximum estimated NSLP reimbursement 

projections for each full price, reduced-price, and free lunch were $0.48, $4.02, and 

$4.42, respectively.50 SBP reimbursements were based on whether schools have a “non-

severe need” or a “severe need,” in terms of low-income students.50 For a school to be 

classified as “severe need,” > 40% of meals served through NSLP lunches must have 

been reduced-price or free two SYs prior.51 This means that eligibility for SY 2024-2025 

is determined by the percent operation of NSLP and SBP during SY 2022-2023.51 For 

“non-severe need” schools, SBP reimbursements were $0.38, $1.98, and $2.28 for each 

full price, reduced-price, and free breakfast, respectively.50 For “severe need” schools, the 

reimbursements were $0.38, $2.43, and $2.73, respectively.50 
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In Fiscal Year (FY) 2022 (July 1, 2021 – June 30, 2022), 4.9 billion lunches and 2.5 

billion breakfasts were provided by these programs, with a total of 95.1% of lunches and 

97.1% of breakfasts being free or reduced-price.47,52 At the time of writing, FY 2022 data 

were the most recent available. These percentages are similar to pre-pandemic years, as 

FY 2020 and 2021free and reduced-price meal redemption were inflated due to 

temporary changes in NSLP and SBP administration enacted by the American Rescue 

Plan in response to COVID-19.53 In FY 2019 (July 1, 2018 – June 30, 2019), pre-

pandemic, 74.1% of lunches and 85.1% of breakfasts were served for free or at a reduced 

price.54  

 

Every school that implements NSLP/SBP must abide by the Dietary Guidelines for 

Americans55 and follow the nutrition guidelines set by the Healthy, Hunger-Free Kids Act 

of 2010.47,56 Table 1 indicates the specific meal patterns required for different age 

groups.57,58 
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Table 1: Nutrition Requirements for the National School Lunch Program and School 

Breakfast Program During a Typical School Week (5 days) 

 National School Lunch Program School Breakfast Program 

 

Grade Level Grades  

K-5 

Grades  

6-8 

Grades  

9-12 

Grades  

K-5 

Grades  

6-8 

Grades  

9-12 

Fruits (cups) 2 ½ 2 ½ 5 5 5 5 

Vegetables 

(cups) 3 ¾ 3 ¾ 5 0 0 0 

Grains (oz eq) 
8-9 8-10 10-12 7-10 8-10 9-10 

Meat/Meat 

alternatives  

(oz eq) 
8-10 9-10 10-12 0 0 0 

Fluid Milk 

(cups) 5 5 5 5 5 5 

Min-max 

calories (kcal) 550-650 600-700 750-850 350-500 400-550 450-600 

Saturated fat (% 

of total calories) <10 <10 <10 <10 <10 <10 

Sodium Interim 

Target 1 (mg)a 

 

≤ 1,230 ≤ 1,360 ≤1,420 ≤540 ≤600 ≤640 

Trans Fat Nutrition label or manufacturer specifications must indicate zero 

grams of trans fat per serving. 

a:  Sodium limit for school lunches implemented in the final rule of Transitional 

Standards for Milk, Whole Grains, and Sodium by the U.S. Department of Agriculture.59  

 

Farm to School 

The Farm to School (FTS) program is a school-based initiative that implements various 

activities to expose students to local foods and agricultural educational experiences60. The 

Richard B. Russell National School Lunch Act of 2010 authorized the Farm to School 

Grant Program, allowing the USDA to provide funding and training necessary for schools 

to implement FTS activities.60 Figure 3 displays the 3 main FTS components.22 Schools 

that implement FTS may incorporate 1, 2, or all 3 of the following components:22  
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1. Local Food Procurement: schools purchase locally grown foods to serve for 

school meals, snacks, or classroom samples. 

2. Education: students receive classroom education on healthy eating, nutrition, 

agriculture, and food production. 

3. School/Youth Gardens: students receive hands-on experience with growing 

food, either onsite, via a community garden, or by partnering with local farms. 

  

Figure 3: Farm to School Components22 

 

The USDA Farm to School Census is a compilation of data from school food authorities 

(SFAs, i.e., school food service operators60) participating in the NSLP, to gauge FTS 

involvement.12 Nationwide data is collected from all 50 states, Guam, American Samoa, 

Northern Mariana Islands, U.S. Virgin Islands, Puerto Rico, and Washington D.C.61 The 

SY 2019 census questionnaire was sent to 18,832 SFAs who were implementing or 

planned to implement FTS activities, of which 12,634 were completed (response rate = 

Farm to 
School

Education

School 
Gardens

Local 
Procurement
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65.4%).60 The information collected by the census from schools who implemented FTS 

included the length of FTS participation by SFAs, the percentage of SFAs serving local 

foods, the percentage of SFAs who provide FTS education, the teaching strategies 

utilized, the Child Nutrition Programs used, and the percentage by state of SFAs which 

reported operating a school garden.61 

 

Results from the 2019 Farm to School Census indicated that 88.1% of SFAs participated 

in local food procurement, 59.9% participated in education, and 34.3% had a school 

garden.60 In total, these FTS activities reached a total of 42.8 million students.61 Despite 

the high percentage of local food procurement, 30% of respondents did not utilize a set 

definition of “local.” The most common definition of local food used, at 23%, was 

“produce [grown] within the State.”60 Yet, the service of local foods in NSLP is the most 

common FTS activity. 60 Educational strategies used in FTS education included cooking 

demonstrations and taste tests (33.5%), holding school field trips to farms (30.7%), 

having farmers visit classrooms (15.3%), and using USDA National team Materials 

(11.8%). Although roughly one-third of census respondents reported utilizing school 

gardens, the percentage varied greatly by state. Guam and Vermont lead in reported 

participation, totaling 100% and 85%, respectively, and Texas placed last in participation 

with a total of 20%.61 Twenty-nine percent of South Dakota SFAs reported having school 

gardens.61 
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Regarding the number of years participating in FTS, 56.7% of schools had participated in 

FTS for ≤ 3 years, 24.7% for 3-5 years, 11.2% for 6-10 years, and 7.2% for ≥ 10 years.60 

Schools that had participated in FTS for ≤ 3 years were more likely to be smaller, more 

rural, and display high levels of free or reduced-price eligibility (≥ 86% of students 

eligible). Additionally, these schools were more likely to implement procurement only 

(30.5%) compared to schools participating in FTS  ≥ 3 years (11.0%).60 For SFAs who 

participated in FTS for ≥ 3 years, schools were larger in size, rural, but had less students 

eligible for free or reduced-price lunch.60 The prevalence of FTS local food service was 

higher among participants in the NSLP (72%) and SBP (68%) in comparison to other 

federal school meal programs.60   

 

USDA has claimed that FTS provides “wins” to 4 stakeholder groups:62  

1. Kids: are provided hands-on experience through school gardens and education.62 

2. Schools: can provide nutritious meals resulting in higher participation in school 

lunches and reduced plate waste.22 

3. Farmers: obtain financial support, as the 2019 Census reported operators of this 

program purchasing $1.26 billion worth of local food items during the SY 2018-

2019.62 

4. Communities: participate in strengthening their local economy through 

networking with local farmers and supporting a sustainable food system..22,62 

  

The Impact of Fruit and Vegetable Farm to School Procurement 
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Search Strategy 

A systematic review was conducted to determine the impacts of fruit and vegetable (FV) 

procurement in farm-to-school (FTS) programs. Three databases (ERIC, PubMed, and 

Web of Science) were searched for full articles published between 2012 – 2022, using the 

keywords “farm to school” AND (fruit OR vegetable). Moreover, articles cited in a 

previously published, related FTS review63 were also searched. To be included in the 

review, a study must have been conducted in the United States and investigated 

procurement FTS strategies (as opposed to education and/or school gardens without 

procurement) that included FV. A total of 127 articles were found; after removing 

duplicates and articles that did not meet inclusion criteria, 18 articles were included.  

 

Local Food in School Lunches  

Three studies investigated if serving local produce in school lunches would result in 

students’ increased FV consumption.13-15 Despite differences in the interventions, all 3 

studies found an improvement in FV intake when local FV were served. This effect was 

demonstrated across different populations, including high schoolers in Missouri13 and 5th 

graders in rural Mississippi.14 Avuwadah et al. found an increase in total meals served in 

15 low-income schools in the Alachua County Public Schools district in Florida in the 

2015-2016 academic year when local produce was offered.15 However, the amount of 

local FV served in salad meals and total meals served were no longer statistically 

significant after school fixed characteristics were accounted for, like race/ethnicity and 

the type of meal served.15 The authors concluded that this may have been due to the fact 
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the schools in the study used the Community Eligibility Provision for school meals, and 

thus NSLP participation was already high pre-intervention. 

 

Promotion and Education of Local Food Items 

Promotional signage was used to advertise locally sourced FV in 4 of the studies 

analyzed.13-15,64 In 2 of these studies, schools also promoted local FV through morning 

announcements or by serving samples.13,14 Chiero et al. provided hands-on, food-based 

education in addition to signage, where results showed an increase in the selection of 

locally grown zucchini in low-income elementary schools in Connecticut.64 Promotional 

signage was also used in Avuwadah et al.’s study conducted in Florida; although, as 

previously noted, FTS FV consumption did not increase after accounting for school-fixed 

characteristics.15 

 

Knowledge and Attitudes of Local FV 

The knowledge, attitudes, and consumption of FV increased in 3rd-5th graders in 

Wisconsin schools during the 2010-2011 academic year after the implementation of a 

FTS program. Consumption of FV was most impacted in individuals who consumed 

inadequate fruit (< 0.95 cups/1000kcal) at baseline.65 Chiero et al. found that children 

who received FTS interventions in low-income, diverse elementary schools over the 

2017-2018 school year had significantly higher attitude scores, preference scores, and 

overall scores on a locally grown vegetable knowledge and attitude survey versus the 

control schools.64 The results of these 2 studies present similar trends across diverse 
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backgrounds. The Bontrager et al. sample population was predominantly Caucasian 

(81%),65 and the Chiero et al. sample population was mainly Hispanic/Latino (50%).64 

However, a study by Landry et al. observed the knowledge and attitudes towards FV of  

5th-grade students at an elementary school in Mississippi after receiving a month-long 

pilot FTS intervention. Results showed no significant nutrition knowledge change from 

pre-and post-test. The authors suggested that since pre-test scores were almost half the 

highest score (7), a longer FTS intervention may be necessary to see more significant 

changes in the students’ nutrition knowledge.14 

 

Plate Waste of Local FV 

Four studies conducted plate waste analyses using the quarter plate waste method to 

determine how much FV were consumed and wasted.16,65-67 After implementing a FTS 

program and offering locally-grown FV, consumption of FV increased among 1st -5th 

graders attending treatment elementary schools in the Alachua County Public Schools 

district, Florida, compared to control schools.16 A study in Wisconsin elementary schools 

found that FV consumption in 3rd-5th graders was higher among schools with more 

extended FTS implementation.65 Within the same setting and location, another study 

conducted one year later showed that locally sourced FV were wasted more than 

conventionally sourced FV.66 However, it is important to note that the average serving 

size for locally sourced FV was almost twice as large as what was served for 

conventionally sourced FV (0.61 cups vs 0.35 cups).66 Elementary and middle schools in 

South Carolina with FTS programs also experienced an increase in vegetable 

consumption, but not fruit, compared to control schools.67 The authors found fruit 
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consumption increased when a la carte items were not served as lunch snacks.67 Of the 4 

studies, Jones et al. was the only one that investigated middle schools instead of 

elementary schools. Jones et al. also had a much smaller sample size (528 vs 1117, 1877, 

and 3726). These differences may have influenced the null results for fruit consumption. 

 

Purchasing Patterns and Projections of Locally Sourced FV 

Two studies identified purchasing patterns of locally sourced items in various FTS 

programs.68,69 From July 7, 2014 – May 20, 2015, Title 1 public schools in the Sarasota 

County School District spent less of their FV budget (29.6%) on local produce versus 

more affluent schools (34.1%).68 A study involving 9 states across the US concluded that 

the size of the school could also affect local produce purchasing habits, as larger schools 

purchased local foods daily more frequently than medium and small schools.69 

 

Two studies used modeling techniques to predict how local FV procurement would 

change under different circumstances.70,71 Based on how much produce was being served 

in two school districts in Mississippi, it was predicted that roughly 30,000 lbs of local FV 

would need to be purchased to provide 500 students with at least one locally sourced fruit 

or vegetable per week.70 Another study predicted how local FV procurement would have 

changed for 3 Northern Colorado school districts if reimbursement rates under CO HB 

19-1132 were modified in August-December 2017 and 2018. Increasing the 

reimbursement rate resulted in an increased prediction of local FV procurement, however, 

the models were different depending on the season. When 100% reimbursement for local 



24 

 

 

produce was modeled, FV purchases from August – October in 2017 and 2018 increased 

by 11% and 12%, respectively, while from November - December of 2017 and 2018, the 

expected increase would be by 1% and 0%, respectively.71  

 

Increasing FV Procurement in Schools  

Two studies looked at other factors affecting local FV procurement. FTS programs more 

than tripled from 2006 – 2007 (5.1%) to 2008 – 2009 (18.0%) in U.S public elementary 

schools, coinciding with a similar increase in the number of those schools in a state with 

a FTS program law (7.7% to 20.8% in the same period).72 The researchers concluded that 

this increase was correlated with increased FV availability at these schools, and could 

have led to a parallel rise in FV consumption.72 One qualitative study explored the 

barriers preventing Indiana school food service directors from procuring local FV. The 

results showed that factors such as the schools’ proximity to local farms, dependability of 

local producers, and the total number of produce farmers in the area were all factors 

preventing local FV procurement. Notably, the authors noted that almost 96% of 

Indiana’s crop production includes row crops, like corn and soybeans, and < 2% includes 

FV.73 This is a similar situation to South Dakota: < 0.1% of crop sales in the South 

Dakota came from FV in 2017.74 

 

South Dakota and Farm to School 

SD Farm to School History 
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South Dakota’s FTS history began in 2010 when Dakota Rural Action (DRA) joined the 

National Farm to School Network. DRA is a nonprofit organization that focuses on local 

food and farm initiatives, including the SD Local Foods Directory and Dakota Rural 

Action Farmers Network.75 In 2016, DRA helped launch the SD Farm to School 

Taskforce, which has aided in statewide FTS efforts by connecting FTS implementers to 

resources, training, federal and state agencies, and other networking opportunities.76 

 

One of the first instances of FTS procurement in South Dakota was the Beef to School 

Program at Wall School District in 2018. In 2019, a local rancher provided six cows to 

the school per semester through their partnerships with Wall Meat Processing and Lynn 

Dunker, the food service director of Wall School District..22,77 Brandon Valley School 

District in Brandon, SD was one of the first school districts in the state to implement 

procurement of local produce. From 2018-2020, the district collaborated with DRA, 

Homegrown Chapter, and Cherry Rock Creek to procure produce for its summer meal 

programs and school salad bars year-round. As of 2022, Brandon Valley School District 

procured local produce from Cherry Rock and Hoversten Orchard (personal 

communication, Andrea Kruse, Brandon Valley Child Nutrition Director, 2022). More 

FTS expansion took place in 2021 as Laura B. Anderson Elementary School in Sioux 

Falls implemented its own school garden in the Riverside neighborhood. Four planter 

boxes on the school’s front lawn encouraged school and community involvement in 

producing fruits and vegetables, such as rhubarb and tomatoes.78 To spread more local 

produce awareness across South Dakota and the other “Mountain Plain” states, the 

Mountain Plains Crunch Off was initiated in 2019. The Crunch Off is a social media 
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competition among the states in the region, encouraging schoolchildren and FTS partners 

to “crunch” into local produce, like apples. The South Dakota Crunch Off has been 

organized by SDSU Extension and the South Dakota Department of Education.79    

 

Farm to School Grants 

The most recent summary of grant awards (FY2013 – FY2018) reported that SD 

requested 15 FTS grants ($846,884) and was awarded 4 ($184,414), ranking them 48th in 

the United States for dollars distributed.80 Since then, 5 grants have been awarded, 

totaling $406,194.81 The details of these grants are outlined in Table 2. 

 

Table 2: Farm to School Grants Awarded to South Dakota81 

Fiscal 

Year 

Amount Awardee Partners Type Purpose 

2013 $39,463 Bureau of 

Indian 

Affairs-

Flandreau 

Indian 

School 

N/A Planning Grant Implement local 

produce and 

meat within 

school meals, 

provide 

education of 

these products, 

and construct a 

school garden.   

2015 $99,189 Inter Tribal 

Buffalo 

Council 

N/A Support 

Service 

Assist schools 

on Tribal 

Reservations by 

increasing local 

food access, 

especially bison, 

and develop 

garden 

programs.   
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2017 $24,158 South 

Dakota 

Department 

of 

Education 

South Dakota 

State 

University 

Extension and 

Dakota Rural 

Action 

Training To bring forth 

state-wide 

training 

opportunities on 

farm to school 

procurement and 

develop the 

“South Dakota 

Farm to School 

Procurement 

Training 

Handbook.”  

2019 $50,000 Brookings 

School 

District:  

Brookings 

School District, 

South Dakota 

State 

University 

Extension, the 

Fishback 

Center for 

Early 

Childhood 

Education, and 

the Local 

Foods 

Education 

Center 

Planning Develop an 

action plan to 

increase local 

procurement and 

education in 

early care 

setting.  

2020 $98,250 SD 

Department 

of 

Agriculture  

South Dakota 

Department of 

Education, 

South Dakota 

Department of 

Health, Dakota 

Rural Action, 

South Dakota 

State 

University 

Extension 

Service, 

State Agency From the South 

Dakota Farm to 

School Network 

to provide a 

space for 

producers and 

schools 

interested in 

Farm to School 

implementation.  

2022 $91,554 Cheyenne 

River Sioux 

Tribe 

(CRST) 

CRST Buffalo 

Authority 

Corporation, 

School 

administrations 

and Boards on 

Implementation Implement local 

beef and buffalo 

to school lunch 

programs.   
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the 

Reservation,  

Bureau of 

Indian 

Education, SD 

Beef Industry 

Council, 

InterTribal 

Buffalo and 

Agriculture 

Councils.  

2022 $23,474 Gayville-

Volin 

School 

District 

N/A Planning Increase 

exposure to 

local foods 

through meal 

service and 

cooking 

demonstrations.  

2022 $100,000 Lower 

Brule 

Schools 

South Dakota 

State 

University, 

Lower Brule 

Sioux Tribe 

and South 

Dakota 

University 

Pierre Regional 

Extension 

Center.  

Implementation Develop a 

facility for year-

round growth of 

fruits and 

vegetables and 

implement 

produce within 

the school salad 

bar. 

2022 $92,916 SD 

Department 

of 

Education 

South Dakota 

State 

University 

Extension and 

Dakota Rural 

Action 

State Agency To achieve four 

objectives 

concerning farm 

to school 

stakeholder 

networking and 

branding. 

 

 

Farm to School Practices in South Dakota 

Sixty-nine percent of SFAs in South Dakota, a total of 133 SFAs representing 433 

schools, responded to the 2019 FTS Census. Of those who responded, 81 SFAs (61%) 
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reported implementing a FTS program for less than three years, while 7 (5%) have 

implemented FTS for >10 years.82 Of these SFAs, 73 South Dakota school districts were 

implementing FTS or interested in doing so, as reported by South Dakota Specialty 

Producers Association.83 The FTS census numbers may be higher than what was reported 

by the South Dakota Specialty Producers Association because there may be >1 reporting 

SFA per school district. 

 

According to the FTS Census, 44% of SD SFAs use at least one FTS activity, 52.5% 

provide food, nutrition, or agricultural education, and 28.8% have an edible garden. 

Regarding local food procurement, reports show that 61% of SD SFAs procure local food 

for the NSLP, and 42% of SFAs procure them for the SBP. South Dakota SFAs reported 

different definitions of what they constituted “local” foods for their FTS activities (Figure 

4). Notably, 44% reported having no set definition of local foods; a further 17% are not 

sure.60  
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Figure 4: Definitions of Local Food used by South Dakota School Food Authorities Who 

Implement Farm to School.82 

 

To better understand topics related to the aim of this thesis, exploration of current 

literature was conducted. The word “local” can possess multiple meanings; thus, it is 

important to identify how this word is interpreted. School program minimum 

requirements were identified. FTS activities and practices were determined. A systematic 

review of current literature highlighted involvement of FTS activities. The history of FTS 

utilization within South Dakota was reviewed. With this information, understanding of 

critical topics of concern can now be applied to the current research conducted.
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This manuscript was written according to the author guidelines for the Journal of 

Nutrition Education and Behavior, whose target readership is scientific professionals 

with an interest in nutrition education, nutrition and physical activity behavior theories, 

food environment, and nutrition-related economics.  

 

CHAPTER 3: MANUSCRIPT 

Introduction 

Diet quality among U.S. children is substandard, as Healthy Eating Indices for this life 

stage range from 51-61 out of 100, decreasing from early childhood into adolescence.55 

Particularly, fewer than 10% of school-aged children adhere to fruit recommendations 

while fewer than 5% adhere to vegetable recommendations.1 Inadequate intake of fruits 

and vegetables (FV) can result in insufficient calcium, vitamin D, potassium, and fiber, 

among other nutrients that are vital to the growth and overall health of an individual.55 

Many factors along the socio-ecological model influence FV intake among children, 

including physical and social environments, as well as individual and interpersonal 

factors.84-86 

 

Child Nutrition programs, particularly the National School Lunch Program47 and School 

Breakfast Program52, have been shown to improve diet quality among school-aged 

children by providing nutritious meals that meet the Dietary Guidelines for Americans.87-

90 Students in grades K-12 whose families have an income under 185% of the Federal 

Poverty Line are eligible for free or reduced-price meals through these programs.47 

Nationally, in Fiscal Year (FY) 2023, 70.8% of lunches and 79.5% of breakfasts provided 

by these programs were free or reduced-price.54 Meal nutrition standards are required of 

school breakfast and lunch providers by the U.S. Department of Agriculture (USDA) in 

order to receive reimbursement for program-eligible meals. One requirement set via the 
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Healthy Hunger-Free Kids Act of 2010 is the provision of minimum daily servings of 

fruits and vegetables. These daily requirements include: 

• Breakfast: 1 cup of fruit for grades K-1258 

• Lunch: ¾ cup of vegetables and ½ cup of fruit for grades K-8, 1 cup of both 

fruits and vegetables for grades 9-1257  

 

However, FV consumption at school meals remains low. According to national data, 96% 

of participating schools offer vegetables and 94% of schools offer fruit, yet only 51% and 

45% of all students consumed vegetables and fruits for lunch, respectively.8 Many of the 

FVs not eaten are wasted by schoolchildren. Studies have shown an increase in FV plate 

waste when a lower variety of FVs are offered at meals, 9,10,91 when whole fruits are 

offered instead of canned or cut fresh fruit,10 when potato products were offered 

(competing with raw vegetables), 10 and among middle schoolers when compared to 

elementary schoolers.11  

 

Farm to School (FTS) is one initiative that has been designed to increase school-aged 

children’s FV intake through leveraging partnerships with local agriculture. FTS 

programs typically consist of ≥1 of 3 activities: procurement of locally-sourced foods for 

school meals, food and nutrition education with an emphasis on local foods, and hands-

on school or youth gardening.60 Implementing FTS activities has been shown to 

positively affect the knowledge and attitudes of school-aged children towards increased 

FV consumption, especially when repeated exposures to and tastings of local foods are 
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used.14,64,65 FTS has been shown to reduce FV food waste as offering local FVs at school 

meals has increased consumption.13-16    

 

According to the 2019 Farm to School Census, 65% of the reporting school food 

authorities (SFA) participated in one or more FTS activities during the 2018-2019 school 

year.60 Local procurement was reported as the most implemented activity (88%), with 

fruits and vegetables being the most common locally purchased food item.60 However, 

local FV procurement likely varies greatly by state. For instance, South Dakota, a rural 

state in the Northern Great Plains highly susceptible to drought, high winds, low wind 

chill temperatures, and periods of heavy snow, does not grow a substantial amount of 

FV.92 Of the 50 states, South Dakota was ranked 47th in fruit, tree nuts, and berries sales 

($2.26 million in 2022) and 50th in sales of vegetables, melons, potatoes, and sweet 

potatoes ($7.02 million in 2022); yet, the state sold ~$7.4 billion in grains, oilseeds, dry 

beans, and dry peas in 2022, ranking it 9th.19  

 

As the FTS movement continues to grow, a question that has remained unanswered in the 

literature is whether certain states that grow low quantities of FV, such as South Dakota, 

have the capacity to meet the nutritional standards of the School Breakfast and National 

School Lunch Programs through local FV procurement. While school meal programs 

implementing FTS are by no means required to only procure local foods (and in most 

cases, it would be impossible to do so), defining the gaps in local food systems at the 

state level can help inform policies and programs to help support local FV producers in 
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increasing either their operation sizes or their yields. This, in turn, would help schools 

procure more local produce for school meals, which in combination with FTS educational 

activities, could spur K-12 students to consume more FV and improve their diet quality. 

Thus, the purpose of this study is to determine the capacity of the state of South Dakota 

to supply FVs to meet the nutritional requirements for K-12 school meal programs 

throughout the state. We hypothesized that the number of FV grown in South Dakota was 

not sufficient to meet the minimum total servings per cup requirements needed by South 

Dakota public schools.    

 

Methods 

Data Sets Used  

This study is a secondary data analysis of 2017 data from the U.S. Department of 

Agriculture (USDA) National Agricultural Statistics Service (NASS) and the South 

Dakota Department of Education (SD DOE). Publicly available information from the 

NASS 2017 Census of Agriculture93 was used for the collection of South Dakota FV 

production data. The NASS 2022 Census of Agriculture94 was released prior to 

publication; however, data collection and analysis were conducted before these data were 

available. School enrollment data for the 2016-2017 and 2017-2018 school years were 

collected from public records on the SD DOE website,95 and a data set including the 

number of reimbursable school breakfasts and lunches from each school district for the 

same years was provided to the researchers from the SD DOE upon request. This research 
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study was considered exempt by the Institutional Review Board at South Dakota State 

University.  

 

Measures 

Agricultural Production. The harvested or “bearing” area was reported, in acres, for each 

FV listed in the 2017 Census of Agriculture (except for “tomatoes under protection,” i.e., 

greenhouse-grown tomatoes, which were measured in sq ft and were converted to acres 

by the researchers). All FV acreages for the state of South Dakota were assessed. The 

FVs were excluded from analysis if the reported acreage was marked as “z” or “d”, which 

denoted that the data collected was less than half of the reference unit (i.e., 1 acre) or that 

the information was withheld to avoid disclosing data from individual farms, 

respectively. Moreover, FVs were excluded from the analysis if they could not feasibly be 

served in their whole form for a school meal (e.g., rhubarb, or vegetables used as herbs, 

like garlic). Split peas were also excluded from the analysis, as most split peas grown in 

South Dakota undergo fractionation to produce pea protein, as opposed to being 

consumed as a whole legume.96  

 

Yields for each crop, in hundredweight (cwt) per acre, were collected to estimate the total 

number of pounds of each harvested crop. Due to South Dakota’s relatively low 

production of FVs compared to other states, it is exempt from reporting yield estimates 

for FV crops to NASS; thus, state-level yield estimates were unavailable from this data 

set. National yield estimates from the 2017 NASS Census, averaged from states that were 
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required to report yield data for each crop were used when possible. However, certain 

crops have not had national yield estimates reported in NASS databases for decades; thus, 

when needed, online resources from Cooperative Extension were consulted and used 

instead.97-111 

 

Meal Data. Public and private schools were included in the analysis if they participated 

in the NSLP at any point in the 2017 school year. Schools with no available data for 

calendar year 2017 were excluded, as well as facilities that were classified as Community 

Support Providers (i.e., organizations that deliver meal services and support to 

individuals with disabilities and their families).112    

 

As school breakfast and lunch meal requirements differ by grade groups (K-5, 6-8, and 9-

12), and the SD DOE did not collect information from school districts on the grade level 

of each meal recipient, enrollment data from the 2016-2017 and 2017-2018 school years 

were used to estimate the number of meals per grade. One school district did not have 

enrollment data available and was excluded from the analysis. 

 

Analysis  

Analyses were conducted with Microsoft Excel. The number of edible cups of each FV 

was determined by multiplying the total number of pounds (determined from multiplying 

the acreage by the yield, then converting cwt to pounds) by the number of servings per 
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pound stated by the USDA Food Buying Guides,113,114 then adjusting for the serving size 

(e.g., if the serving size was ¼ cup, the number of servings was multiplied by 4 to convert 

to the number of cups). The servings per pound in the Food Buying Guides accounted for 

the yield loss in the conversion of each food from its As Purchased (A.P.) to Edible 

Portion (E.P.) state. For foods that could feasibly be served multiple ways in school meals 

(e.g., apples could be served fresh or made into apple sauce), the researchers determined 

what would be the most commonly served form of the produce, and that form was used 

for the A.P. to E.P. conversion estimates.  

 

To estimate the number of meals served to students in each grade group (K-5, 6-8, and 9-

12), the researchers assumed that for each school district, the number of students per 

grade who received school meals was directly proportional to that school district’s 

enrollment. Thus, the 2016-2017 school year enrollments provided grade group estimates 

for school meals from January-July 2017, and the 2017-2018 school year enrollments 

provided grade group estimates for school meals from August-December 2017.  

 

Estimates were found for total cups of fruits, vegetables, and vegetable subgroups (dark 

greens, red/orange, starchy, legumes, and others) for each grade group by multiplying the 

total number of breakfasts or lunches served to a grade group by the USDA’s minimum 

serving size requirement.57,58 To determine if the total cup requirements within SD 

schools were met, the total cups of FV or vegetable subgroup produced were divided by 

the total cups needed.  
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Results 

After the application of the inclusion criteria and aggregating information from the two 

data sets, a total of 13 fruits and 36 vegetables were included in the analysis. A total of 

19,525 acres (492 acres for fruits and 19,033 for vegetables) were utilized for FV 

production in 2017. One hundred eighty-three school districts state-wide were included in 

this analysis. Across these districts over the SY 2017, 4,396,834 breakfasts and 

16,676,559 lunches were served. The total school enrollment was 144,388 in 2016-2017 

and 145,643 in 2017-2018. 

 

Regarding fruit production in South Dakota, apples were the most harvested at 33% of 

the total acreage of fruit, grapes were second at 25%, and watermelon third at 18% (Table 

3). Almost 10 million cups of edible fruit were produced in 2017; per capita based on 

2017 Census estimates,93 this equates to roughly 11 cups per capita, or 0.03 cups per 

capita per day. Watermelon comprised the most edible cups of fruit at 5,019,095, 

approximately 50%. Cantaloupes were the second highest at 1,778,200 cups (18%), and 

aronia berries were third at 1,749,300 cups (17.6%) (Table 3).  

 

Of the total vegetables grown in South Dakota, legumes made up roughly 77% of the 

total harvested acres, thus, Table 3 presents the vegetable results both with and without 

legumes. When legumes are not accounted for, the total acres of vegetable production 

equals 695 acres, with pumpkin production utilizing 23% of these acres. The subcategory 
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of dark green vegetables only accounts for nearly 2% of total acres for vegetable 

production when legumes were excluded, with romaine lettuce contributing 1 acre and 

kale contributing 6. “Red/orange” vegetables were the highest category of edible cups at 

13.9 million cups making up roughly 40% of the total cups produced when legumes were 

not accounted for. However, with legumes having 121.5 million edible cups, “red/orange” 

vegetables dropped to roughly 9% of the total cups of vegetables produced (Table 3). 
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Table 3: 2017 Fruit and Vegetable Production in South Dakota: Estimated Acres, Yield, Hundredweight, Edible Portion (EP) 

Available per pound, and Total Cups Produced  

 
Produce  Acresa Yield 

(cwt/acre)b 
Total 

Hundredweight 
EP Cups per 

Poundc 
Total Number of 

Cupsd 

Fruit 492 112.6e 55,377 1.8 9,954,853 
Apples 162 17.6 2,851 3.6 1,037,837 

Aronia Berries 42 140.0f 5,880 2.9 1,749,300 
Cherries, Tart 4 3.7 15 1.6 2,355 

Elderberries 1 33.9f 34 2.9 10,100 
Grapes 123 7.4 910 2.9 265,323 

Melons, Cantaloupe 51 243.4 12,413 1.4 1,778,220 
Melons, Watermelon 87 378.3 32,912 1.5 5,019,095 

Pears 2 16.0 32 2.1 6,560 
Pears (excluding Bartlett) 1 16.0 16 1.0 1,640 

Pears, Bartlett 2 16.0 32 2.9 9,160 
Plums 3 7.9 24 2.7 6,308 

Raspberries 5 5.7 28 3.0 8,546 
Strawberries 9 25.6 230 2.6 60,409 

Vegetables (Excluding 
Legumes) 

674 253.6e 170,947 2.1 36,276,233 

Dark Green 13 197.9e 2,573 5.2 1,336,964 
Broccoli 4 158.5 634 2.9 182,275 

Greens, Kale 6 230.0f 1,380 6.1 841800 
Lettuce, Romaine 1 309.0 309 3.9 121,013 

Spinach 2 125.0 250 7.8 191,875 
Red/orange 207 363.0e 75,145 1.9 13,948,639 
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Carrots 11 408.4 4,492 4.9 2,234,969 
Pumpkins 158 220.2 34,792 1.2 4,088,013 

Sweet Potatoes 2 224.0 448 1.7 73,920 
Tomatoes, in the Open 33 791.2 26,110 2.1 5,567,872 

Tomatoes, Under 
Protection 

3 3,101.0 9,303 2.1 1,983,864 

Starchy 240 236.2e 56,681 1.8 10,169,048 
Peas, green (excl 

Southern) 
4 22.0 88 6.4 56,320 

Potatoes 97 350.0 33,950 2.1 7,129,500 
Sweet Corn 139 162.9 22,643 1.3 2,983,228 

Other 193 189.4e 36,548 2.4 8,803,800 
Asparagus 12 32.0 384 1.2 46,080 

Beans, Snap 14 85.2 1193 3.1 369,768 
Beets 8 31.7 254 1.9 48,818 

Brussels Sprouts 1 140.0f 140 3.4 46,900 
Cabbage, Chinese 1 450.0f 450 1.8 81,000 

Cabbage, Head 11 392.3f 4,315 2.8 1,208,284 
Cauliflower 2 198.1 396 3.1 121,831 

Celery 1 505.9 506 3.1 158,094 
Cucumbers 25 161.4 4,035 3.1 1,250,850 

Eggplant 2 165.0f 330 1.7 55,275 
Lettuce, Head 2 351.1 702 2.6 182,572 
Lettuce, Leaf 6 203.5 1,221 2.7 331,196 

Okra 1 90.0f 90 2.4 21,825 
Onions, Dry 14 543.8 7613 1.9 1,503,607 

Onions, Green 1 99.0f 99 1.7 16,583 
Peppers, Bell 11 341.0 3,751 2.4 909,618 



 
 

 

4
2
 

Pepper, Chile 7 208.5 1,460 3.9 569,205 
Radishes 4 96.0f 384 3.8 146,880 

Squash, Summer 10 24.9 249 2.1 52,415 
Squash, Winter 60 149.6 8,976 1.9 1,683,000 

Unidentifiedg 21 289.5e 6,080 3.3 2,017,781 
Vegetables (Including 

Legumes) 
19,033 19.2e 365,633 4.3 157,700,970 

Legumes 18,359 10.6e 194,681 6.2 121,460,737 
Beans, dry edible (excl 

chickpeas/lima) 
5,619 22.1f 124,180 6.2 76,991,538 

Chickpeas 4,992 12.4f 61,901 6.2 38,068,992 
Lentils 7,748 1.1f 8,600 7.4 6,364,207 
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a = data obtained from the 2017 National Agricultural Statistics Service reflecting total acres harvested. 

b = Measured in hundredweight (100 lbs.) per acre. Data was obtained from the National Agricultural Statistics Service 2017 

Census of Agriculture, unless otherwise noted. 

c = data collected from the Food and Nutrition Service Food Buying Guide  

d = The total cups were calculated by multiplying the hundredweight by the E.P. Cups per Pound. The product was multiplied by 

100. 

e = Denotes a weighted average yield of all produce in that category or subcategory. 

f = Denotes a yield estimate sourced from Cooperative Extension. See sources 3-17 for more information. 

g = “Unidentified” relates to vegetables that did not have a specific code on the census, as defined by the General Explanation and 

Census of Agriculture Report Form.   
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Of the total number of students enrolled in a K-12 school participating in the School 

Breakfast and/or National School Lunch Program, roughly 50% were in grades K-5, 30% 

in grades 9-12, and 20% in grades 6-8 (Table 4). Over 21 million meals were redeemed in 

South Dakota during 2017, or about 145 meals per student. The minimum fruit 

requirements were greater than that for vegetables by roughly 1.4 million, as fruit 

requirements were applied for both breakfasts and lunches. Minimum fruit and vegetable 

requirements for 9th-12th graders made up 40% and 34% of the total minimum serving 

requirements, respectively. Although this grade group only made up 30% of the student 

population, the minimum fruit and vegetable requirements are greater for these grades 

compared to the others.  
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Table 4: 2017 Enrollment and Redeemed Meals of K-12 South Dakota Schools, With 

Estimated Meals Distributed in Each Grade and Minimum Fruit and Vegetable Serving 

Size Requirement in Cups 

 K-5 6-8 9-12 Total 

Enrollment      

January – July 

2017a 

70,414 32,924 41,050 144,388 

August- 

December 2017b 

70,399 33,827 41,417 145,643 

Redeemed 

Mealsc  

    

Breakfast 2,161,763 1,023,365 1,213,080 4,398,208 

Lunch 8,120,162 3,836,674 4,719,723 16,676,559 

Total 10,281,925 4,860,039 5,932,803 21,074,767 

Minimum Cup 

Requirementsd 

    

Fruits     

Breakfast  2,161,763 1,023,365 1,213,080 4,398,208 

Lunch 4,060,081 1,918,337 4,719,723 10,698,141 

Total 6,221,844 2,941,702 5,932,803 15,096,349 

Vegetables      

Lunch 6,090,121 2,877,506 4,719,723 13,687,350 

SY = School Year 

a = Data from the 2016-2017 school year, reflecting students enrolled on the last day of 

September 2016.  

b = Data from the 2017-2018 school year, reflecting students enrolled on the last day of 

September 2017.  

c = Data from the South Dakota Department of Education proportional to enrollment 

estimates for redeemed meals in 2017, due to not having individual grade redemption.   

d = Calculated based on the minimum cup requirements of fruits and vegetables for 

each age group. BREAKFAST: Grades K-5, 1 cup fruit; 6-8, 1 cup fruit; 9-12, 1 cup 

fruit. LUNCH: Grades K-5, ½ cup fruit, ¾ cup vegetable; Grades 6-8, ½ cup fruit, ¾ 

cup vegetable; Grades 9-12 1 cup fruit, 1 cup vegetable. Data from the USDA 

Breakfast Program and the National School Lunch Program 
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The amount of FVs grown in South Dakota in 2017 was able to meet most serving size 

requirements for the number of K-12 school meals served (Table 5). However, dark green 

vegetables and total fruit production were not sufficient, with 80% and 66% of all 

schools’ minimum serving requirements being met, respectively. Notably, South Dakota 

legume production (excluding split peas) was able to meet school meal needs 72 times 

over, with over 121 million edible cups grown in 2017. 
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Table 5: Fruit and Vegetable Serving Size Requirements Met by South Dakota 

Production in K-12 Schools in 2017 

Produce 

Category 

Total Cups 

Produced in SD 

Total Cups Needed in 

K-12 Schools 

Percent School Needs 

Met by SD 

Production 

Fruitsa 9,954,853 15,096,349 66 

Vegetablesa 157,612,173 13,687,350 1152 

Dark Greenb 1,336,964 1,667,656 80 

Legumesb 121,424,737 1,667,656 7281 

Red/orangeb 13,948,639 2,973,456 469 

Starchyb 10,169,048 1,667,656 610 

  Otherb 8,803,800 1,903,642 462 

a = Based on the daily serving size minimum requirements: BREAKFAST: Grades K-

5, 1 cup fruit; 6-8, 1 cup fruit; 9-12, 1 cup fruit. LUNCH: Grades K-5, ½ cup fruit, ¾ 

cup vegetable; Grades 6-8, ½ cup fruit, ¾ cup vegetable; Grades 9-12 1 cup fruit, 1 cup 

vegetable. Data from the USDA School Breakfast Program and the National School 

Lunch Program. 

b = Based on the weekly serving size minimum requirements. Dark green: ½ cup (K-

12); Legumes: ½ cup (K-12); Red/Orange: ¾ cup (K-8), 1¼ cup (9-12); Starchy: ½ cup 

(K-12); Other: ½ cup (K-8), ¾ cup (9-12). Data from the USDA National School 

Lunch Program.  

 

Discussion 

The results of this study found that South Dakota’s fruit production was not adequate to 

meet the minimum serving size requirements for K-12 school meals in the state, but 

vegetable production was sufficient, except for dark green vegetables. Production fell 

short of reaching minimum school meal needs by 34% and 20% for fruits and dark green 

vegetables, respectively.  
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According to the World Health Organization, global total FV yield is 22% lower than that 

needed to reach nutrition recommendations for the world’s population.115 However, 

geospatial and food systems models reveal at a national level, the United States has the 

potential to grow enough FVs to meet the recommended intake for Americans.116 

Regionally, McCarthy et al. observed through geospatial models that each U.S. region has 

the biophysical potential to meet FV needs; however, land requirements, crop production, 

and population all factor between regions. For example, in the West North Central States 

of Montana, Wyoming, North and South Dakota, and Nebraska, less than 1% of current 

crop land would be needed exclusively for fruit and vegetable production to meet both 

the current and recommended intake.116 Overall, modeling estimated that 12.2 million 

hectares (~30.5 million acres) or 7.5% of all crop land would be needed specifically for 

FVs to produce enough to meet the recommended nutritional intake levels according to 

the 2015 Dietary Guidelines for Americans.116 This means that cropland for FVs would 

nationally need to increase by 7.5 million hectares (~18.7 million acres) to meet 

nutritional needs.116  

 

Although increasing FV production in low-producing states like South Dakota would 

help FTS implementers in those states procure local FVs, Huang et al. noted that national 

FV production in the U.S. is declining, while imports, particularly through trade with 

Mexico, are increasing.117 Several factors, including the implementation of the North 

American Free Trade Agreement, the depreciation of the Mexican peso, and improved 

economy and employment opportunities in Mexico versus the U.S., have been speculated 

to contribute to this trend.117 The U.S. labor shortfall due to the COVID-19 pandemic has 
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resulted in major crop losses of $16 million in lettuce, $5 million in apples, and $4 

million in grapes, among others, particularly in states like California, Florida, and 

Arizona.118 The high losses in these states may directly correlate to the increase in 

imports, as Huang et al. indicated these states are greatly affected by imports of FV from 

Mexico.117 With the increased competition between imports, domestic production of FVs 

may decline resulting in less local produce available for FTS implementation. 

 

Processing and statistical models have been developed by other researchers to help 

predict crop growth and yield. Processing tools include The Decision Support System for 

Agrotechnology Transfer119 and LINTUL-POTATO-DSS,120 which use physical 

information such as soil-plant-atmosphere and water efficiency to estimate growth, 

development, and yield. Statistical tools, such as one created by Schlenker and Roberts, 

take historical yields and weather patterns to predict yield under specific weather 

conditions.121 However, these methods require a large number of parameters and 

primarily observe commodity crops rather than FVs. A SIMPLE model was developed by 

Zhao et al., which uses fewer parameters to predict the growth of non-specific crops. 

Therefore, a wider variety of crops could be analyzed, including FVs and legumes.122 

Parameters included weather, soil characteristics, crop management data, and initial 

variables (biomass, temperatures, light). From this analysis, simulated outcomes were 

relatively similar to the observed outcomes for biomass and yield, with a relative root 

mean square error of 25.7% and 25.4%, respectively.122 The above models were not used 

in the current analysis, as the focal point of interest was most current yields of FVs 

specifically rather than predicted yields incorporating external factors.  
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Although South Dakota accounts for roughly 2% of total vegetables grown (excluding 

legumes) in the U.S.,123 enough vegetables were grown in 2017 to meet all vegetable 

subcategory requirements for South Dakota school meal programs except dark green 

vegetables. A trend of lower acreage dedicated to vegetables in the dark green category 

seems to be prevalent in the Midwest, as observed in romaine lettuce. According to 2017 

NASS Census data, Minnesota grew 22 acres of romaine lettuce (0.02% of the national 

output) whereas Michigan’s harvested acres were too small of a number to be quantified 

in the Census. Conversely, California recorded a total of 90,200 acres harvested for 

romaine lettuce alone.93 This suggests that geographic location plays a role in the type of 

specialty crop produced and the amount which can be harvested. A variable that is 

impacted by location is temperature. Lettuce prefers to grow in temperatures of 65–70°F 

during the day and 45–55°F at night, with soil temperatures between 55 – 65ºF.124,125 In 

states that experience only 3 seasons, such as those on the West Coast, temperatures may 

not be as much of a concern compared to states that experience winter, like those in the 

Midwest. Weather permitting, The University of Illinois Extension reports that romaine 

lettuce can be planted in late summer and harvested by late fall, as this type of lettuce is 

fairly heat tolerant.125 On the other hand, romaine lettuce can be planted in California 

midsummer and harvested 65 – 80 days later, or planted in late fall to winter and be 

harvested up to 130 days later. Thus, other methods for growing dark green vegetables 

may be necessary to increase production in states affected by location and temperature.126  
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One factor not assessed in this study is whether the growing seasons of the FVs studied 

lined up with the months that most children are in school. For example, melons accounted 

for half of the fruit produced in South Dakota in 2017, but its growing season is only in 

the summertime. Thus, this crop is only feasible for FTS procurement when most schools 

are on summer break. This issue is even more pronounced in states like South Dakota, 

which have long winters and short growing seasons. However, programs such as Farm to 

Summer can be leveraged to implement FTS activities in sites participating in the 

Summer Food Service Program to provide and grow local fruits and vegetables during 

their peak growing season.127 High tunnels provide an alternative avenue for expanding 

growing seasons for FVs such as lettuce and tomatoes. Climate can be controlled by 

enclosing crops planted in the ground with polyethylene along with heaters; thus, 

expanding growing seasons.128 

 

Another caveat in the presented findings is that the proportion of FV processed versus 

being sold direct market was not able to be calculated. Roughly 210 million pounds of the 

apples grown in Michigan in 2017 were utilized for canning, while 75 million pounds 

were utilized for juice and cider production.129 Of the 829,000 bearing acres of grapes 

produced in California for processing, 68% was utilized for wine production, 20% for 

raisins, and 13% for table grapes.129 In the United States in 2017, tomatoes that were sent 

to be processed (219,085,340 cwt) were roughly ten times greater than tomatoes that 

went to the fresh market in their original form (20,969,700 cwt).123 Due to processing 

data being unavailable from the NASS Census, our analysis did not account for fruits and 

vegetables that are processed into foods that are not eligible for school meal programs. 
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For instance, conversations with South Dakota State University Extension’s horticulture 

specialist revealed that about 90% of grapes grown in South Dakota are used for wine 

production (Dr. Rhoda Burrows, personal communication, 2023). If this estimate is 

correct, only 12 acres of grapes were grown for non-wine purposes in South Dakota in 

2017, or roughly 258 edible cups. Pumpkin production is another example where the total 

edible cups estimated in our model are likely inflated due to usage trends. Most pumpkins 

grown in South Dakota are grown and sold with the intention of being used for 

decoration (Dr. Rhoda Burrows, personal communication, 2023), however, the exact 

amount is not recorded or quantified in the Ag Census. Although aronia berries and 

grapes were included in this study, further discussion revealed that raw consumption of 

these products would not be desirable for K-12 school meal settings, and processing 

would need to take place to make these products palatable (Dr. Lang, personal 

communication, 2024). From this information, the number of total cups available from 

FV production for use in K-12 schools would be overestimated, as these crops would not 

be deemed appropriate for school service. Future research could investigate ways to 

account for the total amount of produce harvested for processing or other means not 

towards consumption.  

 

Our model could also not account for the fact that some of the FVs grown in South 

Dakota are inevitably shipped and sold elsewhere. In 2017, international exports of 

processed vegetables from South Dakota produced a revenue of $1.4 million, while fresh 

vegetables brought in a revenue of $800,000. International fruit exports from South 

Dakota have not produced a revenue large enough to record since 2014.130  
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The major strength of this study is that it is the first known study of its kind that analyzed 

secondary data from both the USDA NASS Census of Agriculture and the SD 

Department of Education to determine state-level FTS capacity. One limitation is that the 

yields for each FV were sourced from national averages or Cooperative Extension 

resources instead of South Dakota-specific crop yields. Yet, this was the most valid 

information available, as small producers (like the ones who grow FV in South Dakota) 

rarely keep records of their crop yields. More detailed yield record keeping at the 

regional or state level could help further strengthen the estimates of future studies of this 

kind. Other limitations, as discussed previously, include the model’s inability to account 

for seasonality, processing, and exporting of FVs. 

   

Implications for Research and Practice 

This study highlighted the need for nutrition and agricultural scientists to work 

collaboratively to collect information that will help inform the development of local food 

systems. Data collection of total yield, processing, and distribution of FVs should be 

jointly accessible to provide a more precise understanding of FV production. By state, 

farmers and the Ag Census should collect and record the yield in pounds of FVs annually. 

With this information, totals in pounds of produce that remains in its “true” form along 

with total pounds of FVs that are processed should be recorded. From here, clarification 

of distribution by pounds should be stated. That is whether FVs are exported out of 

country or state, if they are distributed through contracts with companies or to consumers 
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through grocery stores or farmers markets. By creating this progression, the total amount 

of fresh FVs in pounds that are distributed within the state could be determined. This 

way, nutritionists could partner with the Ag Census to provide the total cups of fresh 

produce within the state and have this information accessible with the previous 

agricultural information. This would allow for further analysis of whether state 

production of FVs would be sufficient to meet the recommended FV intakes from the 

Dietary Guidelines for Americans. Furthermore, utilization of fresh FV for use in 

programs such as FTS could be determined by using methods such as those presented in 

this study.  

 

Further FTS research could explore other factors, beyond growing capacity, that affect 

schools’ ability to procure local FVs. Kitchen space and equipment, as well as labor 

shortages in the school food service profession, could also impact the capacity of school 

districts to implement FTS. Many schools utilize a central kitchen model, where all meals 

are prepared at one location and then transported to other schools to serve.131 This model 

could prevent the satellite schools from implementing FTS procurement. Even schools 

that prepare meals on-site might not have the space, equipment, or training to properly 

prepare fresh produce for school meals. In a survey of 724 North Carolina public schools, 

George et al. reported that 41% of respondents did not want to prepare local FVs for 

school meals due to increased time consumption and lack of labor capacity.132 Further 

quantification of these barriers could help nutrition educators develop innovative ways to 

assist schools in improving their individual capacities for FTS procurement.   

 



55 

 

 

 

REFERENCES 

1.Lange, SJ, Moore, LV, Harris, DM, et al. Percentage of Adolescents Meeting Federal 

Fruit and Vegetable Intake Recommendations - Youth Risk Behavior Surveillance 

System, United States, 2017. MMWR Morb Mortal Wkly Rep. Jan 22, 2021; 

70(3):69-74. doi:10.15585/mmwr.mm7003a1 

2.Decker, E. The Importance of Good Nutrition for Kids. Nationwide Children’s Hospital. 

Accessed February 8, 2024, https://www.nationwidechildrens.org/family-

resources-education/700childrens/2021/03/importance-good-nutrition-kids 

3.Pruthi, S. Low Potassium (Hypokalemia). Mayo Clinic. Accessed April 17, 2024. 

https://www.mayoclinic.org/symptoms/low-potassium/basics/definition/sym-

20050632 

4.World Health Organization. Micronutrients. Accessed February 16, 2024, 

https://www.who.int/health-topics/micronutrients#tab=tab_2 

5.Office of Dietary Supplements. Vitamin C. National Institutes of Health. Updated March 

26, 2021. Accessed February 16, 2024, https://ods.od.nih.gov/factsheets/VitaminC-

HealthProfessional/#h7 

6.Butler, N. Vegetarian and vegan sources of B-12. MedicalNewsToday. Updated January 

26, 2024. Accessed April 17, 2024.  

7.Food and Nutrition Service. Interim Final Rule: NSLP and SBP Nutrition Standards for 

All Foods Sold in School as Required by the Healthy, Hunger-Free Kids Act of 

2010. U.S Department of Agriculture. June, 2013. Accessed September 16, 2022, 

https://www.fns.usda.gov/cn/fr-062813a 

8.Condon, EM, Crepinsek, MK, Fox, MK. School meals: types of foods offered to and 

consumed by children at lunch and breakfast. J Am Diet Assoc. Feb, 2009; 

doi:10.1016/j.jada.2008.10.062 

9.Lambert, L, Knight, K, Roseman, M, Gordon, K, Ahn, J. Plate Waste Study of Fruit and 

Vegetable Consumption of Middle School Students. Journal of the Academy of 

Nutrition and Dietetics. 2020; 120(9)doi:10.1016/j.jand.2020.06.159 

10.Handforth, KM, Gilboy, MB, Harris, J, Melia, N. Fruit and Vegetable Plate Waste 

Among Students in a Suburban School District Participating in the National School 

Lunch Program. J Child Nutrition & Management. 2016; 40(1)School Nutrition 

Association.  

11.Smith, SL, Cunningham-Sabo, L. Food choice, plate waste and nutrient intake of 

elementary- and middle-school students participating in the US National School 

https://www.nationwidechildrens.org/family-resources-education/700childrens/2021/03/importance-good-nutrition-kids
https://www.nationwidechildrens.org/family-resources-education/700childrens/2021/03/importance-good-nutrition-kids
https://www.mayoclinic.org/symptoms/low-potassium/basics/definition/sym-20050632
https://www.mayoclinic.org/symptoms/low-potassium/basics/definition/sym-20050632
https://www.who.int/health-topics/micronutrients#tab=tab_2
https://ods.od.nih.gov/factsheets/VitaminC-HealthProfessional/#h7
https://ods.od.nih.gov/factsheets/VitaminC-HealthProfessional/#h7
https://www.fns.usda.gov/cn/fr-062813a


56 

 

 

Lunch Program. Public Health Nutr. Jun, 2014; 17(6):1255-63. 

doi:10.1017/S1368980013001894 

12.Food and Nutrition Service. Farm to School Census. U.S. Department of Agriculture. 

Accessed September 16, 2022, https://www.fns.usda.gov/cfs/farm-school-

census#:~:text=The%20USDA%20Farm%20to%20School,the%20National%20S

chool%20Lunch%20Program. 

13.Bristow, K, Jenkins, S, Kelly, P, Mattfeldt-Beman, M. Does Tasting Local Sweet 

Potatoes Increase the Likelihood of Selection by High School Students? 2017; 

41(1) 

14.Landry, AS, Butz, R, Connell, CL, Yadrick, K. Evaluation of a Theory-Based Farm to 

School Pilot Intervention. 2017; 41(2) 

15.Avuwadah, BY, Kropp, JD. Impact of introducing a farm to school program on the 

number of school lunches served. Appetite. Jan 1, 2022; 168:105741. 

doi:10.1016/j.appet.2021.105741 

16.Kropp, JD, Abarca-Orozco, SJ, Israel, GD, et al. A Plate Waste Evaluation of the Farm 

to School Program. J Nutr Educ Behav. Apr, 2018; 50(4):332-339 e1. 

doi:10.1016/j.jneb.2017.10.005 

17.Izumi, BT, Wright, DW, Hamm, MW. Farm to school programs: exploring the role of 

regionally-based food distributors in alternative agrifood networks. Agriculture and 

Human Values. 2009; 27(3):335-350. doi:10.1007/s10460-009-9221-x 

18.Thompson, OM, Ghelardini, L, Keene, KL, Stewart, KB. Farm-to-school programmes 

in the USA: An examination of state-level enacted, pending and vetoed or dead 

bills. Health Education Journal. 2013; 73(4):394-402. 

doi:10.1177/0017896913486103 

19.National Agricultural Statistics Service. Census of Agriculture South Dakota. U.S. 

Department of Agriculture. Accessed February 17, 2024, 

https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_

Chapter_1_State_Level/South_Dakota/ 

20.SDSU Extension. Distribution, Production and Consumption of Fruits and Vegetables 

in South Dakota. SD DOH. Accessed February 17, 2024, https://healthysd.gov/wp-

content/uploads/2015/04/producer-summary.pdf 

21.U.S. Department of Agriculture. South Dakota. Accessed January 4, 2023, 

https://farmtoschoolcensus.fns.usda.gov/census-results/states/sd 

22.Barr, A. South Dakota Farm to School Resource Guide Second Edition. South Dakota 

Board of Regents, U.S. Department of Agriculture, Food and Nutrition Service; 

2022:67. 

https://www.fns.usda.gov/cfs/farm-school-census#:~:text=The%20USDA%20Farm%20to%20School,the%20National%20School%20Lunch%20Program
https://www.fns.usda.gov/cfs/farm-school-census#:~:text=The%20USDA%20Farm%20to%20School,the%20National%20School%20Lunch%20Program
https://www.fns.usda.gov/cfs/farm-school-census#:~:text=The%20USDA%20Farm%20to%20School,the%20National%20School%20Lunch%20Program
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_1_State_Level/South_Dakota/
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_1_State_Level/South_Dakota/
https://healthysd.gov/wp-content/uploads/2015/04/producer-summary.pdf
https://healthysd.gov/wp-content/uploads/2015/04/producer-summary.pdf
https://farmtoschoolcensus.fns.usda.gov/census-results/states/sd


57 

 

 

23.Tvedt, A. South Dakota Farm to School Network. South Dakota State University 

Extension. Updated October 25, 2023. Accessed February 23, 2024, 

https://extension.sdstate.edu/south-dakota-farm-school-network 

24.Alberta Farmers’ Market Association. What Does Local Mean? . Accessed September 

30, 2022, https://albertafarmersmarket.com/what-does-local-

mean/#:~:text=The%20Canadian%20Food%20Inspection%20Agency,within%20

50km%20of%20its%20border. 

25.Rural Network NI. Toward a Local Food Strategy Development, DoAaR. Accessed 

September 30, 2022. 

https://ruralnetworkni.org.uk/download/files/Food%20Report%20S1.pdf 

26.House of Representatives. Food, Conservation, and Energy Act of 2008. 2008. 110-627. 

Accessed September 30, 2022. 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1045987.pdf 

27.Conell, C, Gosselin, M, Kane, D, Food and Nutrition Service. Procuring Local Foods 

for Child Nutrition Programs. U.S Department of Agriculture; 2015:155. Accessed 

September 30, 2022. https://theicn.org/icn-resources-a-z/procuring-local-foods-

for-child-nutrition-programs/ 

28.Martinez, S, Hand, M, Da Pra, M, et al. Local Food Systems: Concepts, Impacts, and 

Issues. Economic Research Service; 2010. ERR 97. Accessed September 30, 2022.  

29.McKeag, L, Kruszewski, S, MFALP’20. Defining Local Food: An Analysis of State 

Approaches and Challenges. 2021:52. School, CfAaFSaVL. Accessed September 

30, 2022. https://www.vermontlaw.edu/sites/default/files/2021-

08/Local%20Food%20Definitions.pdf 

30.United States Department of Agriculture. Direct Farm Sales of Food Results of the 2020 

Local Food Marketing Practice Survey. Accessed October 15, 2022, 

https://www.nass.usda.gov/Publications/Highlights/2022/local-foods.pdf 

31.Benson, M, Bendfeldt, E. Annual Community Food Dollars Generated if Each 

Household in Virginia Spent $10/Week of Their Total Food Dollars on Fresh Local 

Produce and Farm-Based Virginia Products. 2007. Virginia Cooperative Extension 

bulletin. Accessed November 7, 2022.  

32.United States Environmental Protection Agency. Inventory of U.S. Greenhouse Gas 

Emissions and Sinks. EPA. Accessed October 1, 2022, 

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-

sinks 

33.Jarzębowski, S, Bourlakis, M, Bezat-Jarzębowska, A. Short Food Supply Chains 

(SFSC) as Local and Sustainable Systems. Sustainability. 2020; 12(11):4715. 

doi:10.3390/su12114715 

https://extension.sdstate.edu/south-dakota-farm-school-network
https://albertafarmersmarket.com/what-does-local-mean/#:~:text=The%20Canadian%20Food%20Inspection%20Agency,within%2050km%20of%20its%20border
https://albertafarmersmarket.com/what-does-local-mean/#:~:text=The%20Canadian%20Food%20Inspection%20Agency,within%2050km%20of%20its%20border
https://albertafarmersmarket.com/what-does-local-mean/#:~:text=The%20Canadian%20Food%20Inspection%20Agency,within%2050km%20of%20its%20border
https://ruralnetworkni.org.uk/download/files/Food%20Report%20S1.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1045987.pdf
https://theicn.org/icn-resources-a-z/procuring-local-foods-for-child-nutrition-programs/
https://theicn.org/icn-resources-a-z/procuring-local-foods-for-child-nutrition-programs/
https://www.vermontlaw.edu/sites/default/files/2021-08/Local%20Food%20Definitions.pdf
https://www.vermontlaw.edu/sites/default/files/2021-08/Local%20Food%20Definitions.pdf
https://www.nass.usda.gov/Publications/Highlights/2022/local-foods.pdf
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks


58 

 

 

34.Pirog, R, Van Pelt, T, Enshayan, K, Cook, E. Food, Fuel, and Freeways: An Iowa 

Perspective on HowFar Food Travels, Fuel Usage, and Greenhouse Gas Emissions. 

Iowa State University; 2001. Accessed October 22, 2022.  

35.Juul, F, Parekh, N, Martinez-Steele, E, Monteiro, CA, Chang, VW. Ultra-processed food 

consumption among US adults from 2001 to 2018. Am J Clin Nutr. Jan 11, 2022; 

115(1):211-221. doi:10.1093/ajcn/nqab305 

36.Hall, KD, Ayuketah, A, Brychta, R, et al. Ultra-Processed Diets Cause Excess Calorie 

Intake and Weight Gain: An Inpatient Randomized Controlled Trial of Ad Libitum 

Food Intake. Cell Metab. Jul 2, 2019; 30(1):67-77 e3. 

doi:10.1016/j.cmet.2019.05.008 

37.Monteiro, CA, Cannon, G, Levy, RB, et al. Ultra-processed foods: what they are and 

how to identify them. Public Health Nutr. Apr, 2019; 22(5):936-941. 

doi:10.1017/S1368980018003762 

38.Buzby, J, Wells, HF, Hyman, J. The Estimated Amount, Value, and Calories of 

Postharvest Food Losses at the Retail and Consumer Levels in the United States. 

February 2014. U.S. Department of Agriculture. EIB-121. Accessed November 4, 

2022. 

https://deliverypdf.ssrn.com/delivery.php?ID=05511109908101908811111412411

403108706304006304505705000510706512102412312209712603103106109704

303912602302306510012706712301804905406602604512009108407106700707

603701704909109610206801111302509300802611707502712110406710209010

7101113125025025022097&EXT=pdf&INDEX=TRUE 

39.Minor, T, Astill, G, Skorbiansky, SR, et al. Economic Drivers of Food Loss at the Farm 

and Pre-Retail Sectors: A Look at the Produce Supply Chain in the United States. 

January 2022. U.S. Department of Agriculture. Accessed November 4, 2022. 

https://www.ers.usda.gov/webdocs/publications/95779/eib-216.pdf?v=6346.9 

40.Food and Agriculture Organization. Global food losses and food waste – Extent, causes 

and prevention. . Rome 2011. 

41.Baker, G, Calvin, L, Gillman, A, et al. Tomato Tales: Comparing Loss-Reduction 

Drivers and Opportunities Across U.S. Fresh Tomato Supply Chains. The 

Economics of Food Loss in the Produce Industry. 2019. 

42.O’Hara, JK. Market Forces Creating Jobs Through Public Investment in Local and 

Regional Food Systems. 2011. Scientists, UoC. Accessed November 6, 2022. 

https://www.ucsusa.org/sites/default/files/2019-09/market-forces-report.pdf 

43.Hardesty, S, Feenstra, G, Visher, D, et al. Values-Based Supply Chains. Economic 

Development Quarterly. 2014; 28(1):17-27. doi:10.1177/0891242413507103 

https://deliverypdf.ssrn.com/delivery.php?ID=055111099081019088111114124114031087063040063045057050005107065121024123122097126031031061097043039126023023065100127067123018049054066026045120091084071067007076037017049091096102068011113025093008026117075027121104067102090107101113125025025022097&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=055111099081019088111114124114031087063040063045057050005107065121024123122097126031031061097043039126023023065100127067123018049054066026045120091084071067007076037017049091096102068011113025093008026117075027121104067102090107101113125025025022097&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=055111099081019088111114124114031087063040063045057050005107065121024123122097126031031061097043039126023023065100127067123018049054066026045120091084071067007076037017049091096102068011113025093008026117075027121104067102090107101113125025025022097&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=055111099081019088111114124114031087063040063045057050005107065121024123122097126031031061097043039126023023065100127067123018049054066026045120091084071067007076037017049091096102068011113025093008026117075027121104067102090107101113125025025022097&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=055111099081019088111114124114031087063040063045057050005107065121024123122097126031031061097043039126023023065100127067123018049054066026045120091084071067007076037017049091096102068011113025093008026117075027121104067102090107101113125025025022097&EXT=pdf&INDEX=TRUE
https://www.ers.usda.gov/webdocs/publications/95779/eib-216.pdf?v=6346.9
https://www.ucsusa.org/sites/default/files/2019-09/market-forces-report.pdf


59 

 

 

44.Thilmany, D, Canales, E, Low, SA, Boys, K. Local Food Supply Chain Dynamics and 

Resilience during COVID‐19. Applied Economic Perspectives and Policy. 2020; 

43(1):86-104. doi:10.1002/aepp.13121 

45.The National School Lunch Program. U.S. Department of Agriculture; 2017. Accessed 

September 16, 2022. https://fns-prod.azureedge.us/sites/default/files/resource-

files/NSLPFactSheet.pdf 

46.The School Breakfast Program. United States Department of Agriculture; 2017. 

Accessed September 16, 2022. https://fns-

prod.azureedge.us/sites/default/files/resource-files/SBPfactsheet.pdf 

47.Economic Research Service. National School Lunch Program. U.S. Department of 

Agriculture. Accessed September 16, 2022, https://www.ers.usda.gov/topics/food-

nutrition-assistance/child-nutrition-programs/national-school-lunch-program/ 

48.Pérez, A, FitzSimons, C. Community Eligibility: The Key to Hunger-Free Schools 

School Year 2021–2022. 2022. Center, FRA. Accessed September 16, 2022. 

https://frac.org/wp-content/uploads/cep-report-2022.pdf  

49.Food Research & Action Center. Community Eligibility. Accessed September 16, 2022, 

https://frac.org/community-eligibility 

50.Food and Nutrition Service. National School Lunch, Special Milk, and School Breakfast 

Programs, National Average Payments/Maximum Reimbursement Rates. Federal 

Register. Accessed September 16, 2022, 

https://www.federalregister.gov/documents/2022/07/26/2022-15892/national-

school-lunch-special-milk-and-school-breakfast-programs-national-average-

paymentsmaximum 

51.Food and Nutrition Service. Determining Eligibility for Severe Need Reimbursement 

for the School Breakfast Program and the Two Cent Differential Reimbursement 

for the National School Lunch Program in School Years 2022-2023 and 2023-2024. 

U.S. Department of Agriculture. Updated 06/15/2022. Accessed September 25, 

2022, https://www.fns.usda.gov/cn/determining-eligibility-severe-need-

reimbursement-school-breakfast-program-and-two-cent 

52.Economic Research Service. School Breakfast Program. U.S Department of 

Agriculture. Accessed September 16, 2022, https://www.ers.usda.gov/topics/food-

nutrition-assistance/child-nutrition-programs/school-breakfast-program/ 

53.Food and Nutrition Service. FNS Responds to COVID-19. U.S Department of 

Agriculture. Accessed September 16, 2022, https://www.fns.usda.gov/coronavirus 

54.Food and Nutrition Service. Child Nutrition Tables. U.S Department of Agriculture. 

Accessed September 16, 2022, https://www.fns.usda.gov/pd/child-nutrition-tables 

https://fns-prod.azureedge.us/sites/default/files/resource-files/NSLPFactSheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/NSLPFactSheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/SBPfactsheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/SBPfactsheet.pdf
https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/national-school-lunch-program/
https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/national-school-lunch-program/
https://frac.org/wp-content/uploads/cep-report-2022.pdf
https://frac.org/community-eligibility
https://www.federalregister.gov/documents/2022/07/26/2022-15892/national-school-lunch-special-milk-and-school-breakfast-programs-national-average-paymentsmaximum
https://www.federalregister.gov/documents/2022/07/26/2022-15892/national-school-lunch-special-milk-and-school-breakfast-programs-national-average-paymentsmaximum
https://www.federalregister.gov/documents/2022/07/26/2022-15892/national-school-lunch-special-milk-and-school-breakfast-programs-national-average-paymentsmaximum
https://www.fns.usda.gov/cn/determining-eligibility-severe-need-reimbursement-school-breakfast-program-and-two-cent
https://www.fns.usda.gov/cn/determining-eligibility-severe-need-reimbursement-school-breakfast-program-and-two-cent
https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/school-breakfast-program/
https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/school-breakfast-program/
https://www.fns.usda.gov/coronavirus
https://www.fns.usda.gov/pd/child-nutrition-tables


60 

 

 

55.U.S. Department of Agriculture, U.S. Department of Health and Human Services. 

Dietary Guidelines for Americans, 2020-2025. 2010. Accessed September 16, 

2022, DietaryGuidelines.gov 

56.Ralston, K, Newman, C, Clauson, A, Guthrie, J, Buzby, J. The National School Lunch 

Program: Background, Trends, and Issues. 2008. USDA. Accessed September 16, 

2022. 

https://www.ers.usda.gov/webdocs/publications/46043/12051_err61_1_.pdf?v=0#

:~:text=Research%20Service%2FUSDA-

,NSLP%20History%20and%20Trends,provide%20meals%20to%20school%2D%

20children. 

57.Food and Nutrition Service. National School Lunch Program Meal Pattern Chart. U.S 

Department of Agriculture. Accessed September 16, 2022, 

https://www.fns.usda.gov/nslp/national-school-lunch-program-meal-pattern-chart 

58.Food and Nutrition Service. School Breakfast Program Meal Pattern Chart. U.S 

Department of Agriculture. Accessed September 16, 2022, 

https://www.fns.usda.gov/sbp/meal-pattern-chart 

59.Food and Nutrition Service. Transitional Standards for Milk, Whole Grains and Sodium 

- Final Rule. U.S Department of Agriculture. Accessed September 16, 2022, 

https://www.fns.usda.gov/cn/fr-020722 

60.Bobronnikov, E, Prenovitz, S, Yadav, LMB. 2019 Farm to School Census Report. 2019. 

September, 16 2022. https://fns-prod.azureedge.us/sites/default/files/resource-

files/2019-Farm-to-School-Census.pdf 

61.Farm to School Census. Farm to School is Growing! U.S. Department of Agriculture. 

Accessed September 16, 2022, https://farmtoschoolcensus.fns.usda.gov/ 

62.Food and Nutrition Service. I’m new to Farm to School. U.S. Department of 

Agriculture. Accessed September 16, 2022, https://www.fns.usda.gov/f2s/im-new-

farm-school 

63.Prescott, MP, Cleary, R, Bonanno, A, Costanigro, M, Jablonski, BBR, Long, AB. Farm 

to School Activities and Student Outcomes: A Systematic Review. Adv Nutr. Mar 

1, 2020; 11(2):357-374. doi:10.1093/advances/nmz094 

64.Chiero, JD, Mobley, AR. Evaluation of a Farm-to-School Intervention to Improve 

Locally Grown Vegetable Choices of Low-Income, Primary School Students. 2021; 

91(5):410-417.  

65.Bontrager Yoder, AB, Liebhart, JL, McCarty, DJ, et al. Farm to elementary school 

programming increases access to fruits and vegetables and increases their 

consumption among those with low intake. J Nutr Educ Behav. Sep-Oct, 2014; 

46(5):341-9. doi:10.1016/j.jneb.2014.04.297 

https://www.ers.usda.gov/webdocs/publications/46043/12051_err61_1_.pdf?v=0#:~:text=Research%20Service%2FUSDA-,NSLP%20History%20and%20Trends,provide%20meals%20to%20school%2D%20children
https://www.ers.usda.gov/webdocs/publications/46043/12051_err61_1_.pdf?v=0#:~:text=Research%20Service%2FUSDA-,NSLP%20History%20and%20Trends,provide%20meals%20to%20school%2D%20children
https://www.ers.usda.gov/webdocs/publications/46043/12051_err61_1_.pdf?v=0#:~:text=Research%20Service%2FUSDA-,NSLP%20History%20and%20Trends,provide%20meals%20to%20school%2D%20children
https://www.ers.usda.gov/webdocs/publications/46043/12051_err61_1_.pdf?v=0#:~:text=Research%20Service%2FUSDA-,NSLP%20History%20and%20Trends,provide%20meals%20to%20school%2D%20children
https://www.fns.usda.gov/nslp/national-school-lunch-program-meal-pattern-chart
https://www.fns.usda.gov/sbp/meal-pattern-chart
https://www.fns.usda.gov/cn/fr-020722
https://fns-prod.azureedge.us/sites/default/files/resource-files/2019-Farm-to-School-Census.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/2019-Farm-to-School-Census.pdf
https://farmtoschoolcensus.fns.usda.gov/
https://www.fns.usda.gov/f2s/im-new-farm-school
https://www.fns.usda.gov/f2s/im-new-farm-school


61 

 

 

66.Bontrager Yoder, AB, Foecke, LL, Schoeller, DA. Factors affecting fruit and vegetable 

school lunch waste in Wisconsin elementary schools participating in Farm to 

School programmes. Public Health Nutr. Oct, 2015; 18(15):2855-63. 

doi:10.1017/S1368980015000385 

67.Jones, SJ, Childers, C, Weaver, AT, Ball, J. SC Farm-to-School Programs Encourages 

Children to Consume Vegetables. Journal of Hunger & Environmental Nutrition. 

2015; 10(4):511-525. doi:10.1080/19320248.2015.1007259 

68.Watson, J, Treadwell, D, Bucklin, R. Economic Analysis of Local Food Procurement in 

Southwest Florida's Farm to School Programs. Journal of Agriculture, Food 

Systems, and Community Development. 2018:61-84. 

doi:10.5304/jafscd.2018.083.011 

69.Stokes, N, Arendt, SW. Farm-to-School Product Purchasing Frequencies Reported by 

School Food Service Employees. 2018; 42(2) 

70.Landry, A, Thomson, J, Walls, T. Procurement of Foods in Mississippi Delta Schools. 

2022; 46(1) 

71.Long, AB, Jablonski, BBR, Costanigro, M, Frasier, WM. The Impact of State Farm to 

School Procurement Incentives on School Purchasing Decisions. 2021; 91(5):418-

427.  

72.Nicholson, L, Turner, L, Schneider, L, Chriqui, J, Chaloupka, F. State Farm-to-School 

Laws Influence the Availability of Fruits and Vegetables in School Lunches at US 

Public Elementary Schools. 2014; 84(5):310-316.  

73.Boling, P, Blackburn, E, Paine, J, Smith, R. Farm-to-School in Indiana: The local 

politics of feeding children. Journal of Hunger & Environmental Nutrition. 2017; 

13(3):385-395. doi:10.1080/19320248.2017.1364190 

74.National Agricultural Statistics Service. Data from: State Profile: South Dakota. 2017. 

United States Department of Agriculture.  

75.Dakota Rural Action. Dakota Rural Action Grassroots Organizing For The Future. 

Updated 2023. Accessed January 4, 2023, https://www.dakotarural.org/our-

work/localfoods/farm-to-school/ 

76.National Farm to School Network. South Dakota. Accessed January 4, 2023, 

https://www.farmtoschool.org/our-network/south-dakota 

77.South Dakota State Extension. Wall School District-Child Nutrition Program. South 

Dakota Board of Regents; 2023. January. Accessed February 5, 2023. 

https://extension.sdstate.edu/sites/default/files/2023-01/MC-02802-03.pdf 

https://www.dakotarural.org/our-work/localfoods/farm-to-school/
https://www.dakotarural.org/our-work/localfoods/farm-to-school/
https://www.farmtoschool.org/our-network/south-dakota
https://extension.sdstate.edu/sites/default/files/2023-01/MC-02802-03.pdf


62 

 

 

78.Newton, J. Planting Seeds to Support a Neighborhood. Nexstar Media Inc. . Updated 

June 7, 2022. Accessed February 9, 2023. https://www.keloland.com/keloland-

com-original/planting-seeds-to-support-a-neighborhood/ 

79.South Dakota State Extension. South Dakota Joins 2021 Mountain Plains Crunch Off. 

South Dakota Board of Regents. September 8, 2021. Accessed February 5, 2023, 

https://extension.sdstate.edu/news/south-dakota-joins-2021-mountain-plains-

crunch 

80.Food and Nutrition Service. USDA Farm to School Program FY 2013- FY 2018 

Summary of Grant Awards. U.S. Department of Agriculture,. Accessed February 4, 

2023, 2023. https://fns-prod.azureedge.us/sites/default/files/f2s/FY13-

FY18Summary_of_Awards.pdf 

81.Food and Nutrition Service. Grant Awards. U.S. Department of Agriculture. Accessed 

January 21, 2023, https://www.fns.usda.gov/f2s/grant-awards 

82.Alma, A, Hopwood, H. The 2019 USDA Farm to School Census Results. The Farm to 

School Census. U.S. Department of Agriculture. Accessed January 4, 2023.  

83.South Dakota Specialty Producers Association. South Dakota Districts Involved in 

Farm to School. Updated September 5, 2022 Accessed January 4, 2023, 

https://sdspecialtyproducers.org/2022/09/05/south-dakota-districts-involved-in-

farm-to-school/ 

84.Crawford, P, Dunning, L, Kappagoda, M, O’Connor, J. The Role of Law and Policy in 

Achieving the Healthy People 2020 Nutrition and Weight Status Goals of Increased 

Fruit and Vegetable Intake in the United States. 2018. Department of Health and 

Human Services. Septemeber 13. Accessed December 1, 2023. 

https://wayback.archive-

it.org/5774/20211119000749/https://www.healthypeople.gov/sites/default/files/La

wHealthPolicy_Report_2018.10.pdf 

85.Graziose, MM, Ang, IYH. Factors Related to Fruit and Vegetable Consumption at 

Lunch Among Elementary Students: A Scoping Review. Prev Chronic Dis. May 10, 

2018; 15:E55. doi:10.5888/pcd15.170373 

86.Ilić, A, Rumbak, I, Brečić, R, Barić, IC, Bituh, M. Increasing Fruit and Vegetable Intake 

of Primary School Children in a Quasi-Randomized Trial: Evaluation of the Three-

Year School-Based Multicomponent Intervention. Nutrients. 2022; 

14(19)doi:10.3390/nu14194197 

87.Forrestal, S, Potamites, E, Guthrie, J, Paxton, N. Associations among Food Security, 

School Meal Participation, and Students' Diet Quality in the First School Nutrition 

and Meal Cost Study. Nutrients. Jan 22, 2021; 13(2)doi:10.3390/nu13020307 

88.Fox, MK, Gearan, E. School Nutrition and Meal Cost Study, Final Report Volume 4: 

Student Participation, Satisfaction, Plate Waste, and Dietary Intakes. 2019. 

https://www.keloland.com/keloland-com-original/planting-seeds-to-support-a-neighborhood/
https://www.keloland.com/keloland-com-original/planting-seeds-to-support-a-neighborhood/
https://extension.sdstate.edu/news/south-dakota-joins-2021-mountain-plains-crunch
https://extension.sdstate.edu/news/south-dakota-joins-2021-mountain-plains-crunch
https://fns-prod.azureedge.us/sites/default/files/f2s/FY13-FY18Summary_of_Awards.pdf
https://fns-prod.azureedge.us/sites/default/files/f2s/FY13-FY18Summary_of_Awards.pdf
https://www.fns.usda.gov/f2s/grant-awards
https://sdspecialtyproducers.org/2022/09/05/south-dakota-districts-involved-in-farm-to-school/
https://sdspecialtyproducers.org/2022/09/05/south-dakota-districts-involved-in-farm-to-school/
https://wayback.archive-it.org/5774/20211119000749/https:/www.healthypeople.gov/sites/default/files/LawHealthPolicy_Report_2018.10.pdf
https://wayback.archive-it.org/5774/20211119000749/https:/www.healthypeople.gov/sites/default/files/LawHealthPolicy_Report_2018.10.pdf
https://wayback.archive-it.org/5774/20211119000749/https:/www.healthypeople.gov/sites/default/files/LawHealthPolicy_Report_2018.10.pdf


63 

 

 

Accessed December 1, 2023. https://www.fns.usda.gov/school-nutrition-and-meal-

cost-study 

89.Kinderknecht, K, Harris, C, Jones-Smith, J. Association of the Healthy, Hunger-Free 

Kids Act With Dietary Quality Among Children in the US National School Lunch 

Program. JAMA. Jul 28, 2020; 324(4):359-368. doi:10.1001/jama.2020.9517 

90.Gearan, EC, Fox, MK. Updated Nutrition Standards Have Significantly Improved the 

Nutritional Quality of School Lunches and Breakfasts. J Acad Nutr Diet. Mar, 2020; 

120(3):363-370. doi:10.1016/j.jand.2019.10.022 

91.Adams, MA, Pelletier, RL, Zive, MM, Sallis, JF. Salad bars and fruit and vegetable 

consumption in elementary schools: a plate waste study. J Am Diet Assoc. Nov, 

2005; 105(11):1789-92. doi:10.1016/j.jada.2005.08.013 

92.Frankson, R, Kunkel, KE, Champion, SM, Easterling, DR, Umphlett, NA, Stiles, CJ. 

South Dakota State Climate Summary 2022. 2022:5. NOAA/NESDIS. 150-SD. 

Accessed December 21, 2023. https://statesummaries.ncics.org/chapter/sd/ 

93.National Agricultural Statistics Service. Census of Agriculture - 2017 Census Volume 

1. United States Department of Agriculture. Accessed March 29, 2023. 

https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_

Chapter_1_State_Level/South_Dakota/ 

94.National Agricultural Statistics Service. 2022 Census of Agriculture. 2022. United 

States Department of Agriculture. Accessed April 17, 2024. 

https://www.nass.usda.gov/Publications/AgCensus/2022/index.php 

95.South Dakota Department of Education. Student Enrollment Data. Accessed March 29, 

2023. https://doe.sd.gov/ofm/enrollment.aspx 

96.Shanthakumar, P, Klepacka, J, Bains, A, Chawla, P, Dhull, SB, Najda, A. The Current 

Situation of Pea Protein and Its Application in the Food Industry. Molecules. Aug 

22, 2022; 27(16)doi:10.3390/molecules27165354 

97.National Integrated Pest Management Database. Crop Profile for Peas (Green) in Idaho. 

United States Department of Agriculture. Accessed April 12, 2023. 

https://ipmdata.ipmcenters.org/documents/cropprofiles/IDpeas-green.pdf 

98.National Integrated Pest Management Database. Crop Profile for Leafy Greens and 

Collards (Fresh Market) in South Carolina. United States Department of 

Agriculture. Accessed April 12, 2023. 

https://ipmdata.ipmcenters.org/documents/cropprofiles/SCleafygreens.pdf 

99.Ernst, M, Painter, R. Commercial Production of Elderberry. Kentucky, Uo; 2023. 

Center for Crop Diversification Crop Profile. Accessed April 12, 2023. 

https://www.uky.edu/ccd/sites/www.uky.edu.ccd/files/elderberry.pdf 

https://www.fns.usda.gov/school-nutrition-and-meal-cost-study
https://www.fns.usda.gov/school-nutrition-and-meal-cost-study
https://statesummaries.ncics.org/chapter/sd/
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_State_Level/South_Dakota/
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_State_Level/South_Dakota/
https://www.nass.usda.gov/Publications/AgCensus/2022/index.php
https://doe.sd.gov/ofm/enrollment.aspx
https://ipmdata.ipmcenters.org/documents/cropprofiles/IDpeas-green.pdf
https://ipmdata.ipmcenters.org/documents/cropprofiles/SCleafygreens.pdf
https://www.uky.edu/ccd/sites/www.uky.edu.ccd/files/elderberry.pdf


64 

 

 

100.Iowa State University Extension and Outreach. Are you an Aronia Berry Fan? 

Accessed April 12, 2023. 

https://www.extension.iastate.edu/news/2008/jul/423102.htm 

101.Jett, LW. Eggplant Production. Extension University of Missouri. Accessed April 12, 

2023. 

https://extension.missouri.edu/publications/g6369#:~:text=Eggplants%20can%20

yield%20500%20to,eggplants%20lower%20than%2050%20degrees 

102.Kaiser, C, Ernst, M. Okra. University of Kentucky College of Agriculture Food and 

Environment; 2018. Diversification, CfC. 

https://www.uky.edu/ccd/sites/www.uky.edu.ccd/files/okra.pdf 

103.Parr, B, Bond, JK, Minor, T. Vegetables and Pulses Outlook. 2018. Agriculture, USDo. 

Accessed April 12, 2023. https://downloads.usda.library.cornell.edu/usda-

esmis/files/1n79h429p/nz806315p/6q182p39j/VGS361.pdf 

104.Oregon State University College of Agricultural Sciences. Brussels Sprouts. Oregon 

State University. Updated January 12, 2010. Accessed April 12, 2023. 

https://horticulture.oregonstate.edu/oregon-vegetables/brussels-sprouts-0 

105.Oregon State University College of Agricultural Sciences. Cabbage, Chinese. Oregon 

State University. Updated February 1, 2010. Accessed April 12, 2023. 

https://horticulture.oregonstate.edu/oregon-vegetables/cabbage-chinese 

106.Oregon State University College of Agricultural Sciences. Onions, Green Bunching. 

Oregon State. Updated February 12, 2010. Accessed April 12, 2023. 

https://horticulture.oregonstate.edu/oregon-vegetables/onions-green-

bunching#:~:text=Yields%20average%20800%2D1000%2011,bands%2C%20usu

ally%20two%20per%20bunch 

107.Oregon State University College of Agricultural Sciences. Radish. Oregon State 

University. Updated February 15, 2010. Accessed April 12, 2023. 

https://horticulture.oregonstate.edu/oregon-vegetables/radish-0 

108.National Agricultural Statistics Service. Quick Stats - National - Peas. United States 

Department of Agriculture. Accessed April 12, 2023. 

https://quickstats.nass.usda.gov/results/4F867B77-ECD3-3FE2-ADEC-

4FE0CF118831 

109.National Agricultural Statistics Service. Quick Stats - National - Beans. United States 

Department of Agriculture. Accessed April 12, 2023. 

https://quickstats.nass.usda.gov/results/05A0B4C6-D2B7-3256-A80E-

0E5B04C460B7 

110.University of Missouri Center for Agriculture. Growing and Marketing Elderberries in 

Missouri. Accessed April 12, 2023. 

https://www.extension.iastate.edu/news/2008/jul/423102.htm
https://extension.missouri.edu/publications/g6369#:~:text=Eggplants%20can%20yield%20500%20to,eggplants%20lower%20than%2050%20degrees
https://extension.missouri.edu/publications/g6369#:~:text=Eggplants%20can%20yield%20500%20to,eggplants%20lower%20than%2050%20degrees
https://www.uky.edu/ccd/sites/www.uky.edu.ccd/files/okra.pdf
https://downloads.usda.library.cornell.edu/usda-esmis/files/1n79h429p/nz806315p/6q182p39j/VGS361.pdf
https://downloads.usda.library.cornell.edu/usda-esmis/files/1n79h429p/nz806315p/6q182p39j/VGS361.pdf
https://horticulture.oregonstate.edu/oregon-vegetables/brussels-sprouts-0
https://horticulture.oregonstate.edu/oregon-vegetables/cabbage-chinese
https://horticulture.oregonstate.edu/oregon-vegetables/onions-green-bunching#:~:text=Yields%20average%20800%2D1000%2011,bands%2C%20usually%20two%20per%20bunch
https://horticulture.oregonstate.edu/oregon-vegetables/onions-green-bunching#:~:text=Yields%20average%20800%2D1000%2011,bands%2C%20usually%20two%20per%20bunch
https://horticulture.oregonstate.edu/oregon-vegetables/onions-green-bunching#:~:text=Yields%20average%20800%2D1000%2011,bands%2C%20usually%20two%20per%20bunch
https://horticulture.oregonstate.edu/oregon-vegetables/radish-0
https://quickstats.nass.usda.gov/results/4F867B77-ECD3-3FE2-ADEC-4FE0CF118831
https://quickstats.nass.usda.gov/results/4F867B77-ECD3-3FE2-ADEC-4FE0CF118831
https://quickstats.nass.usda.gov/results/05A0B4C6-D2B7-3256-A80E-0E5B04C460B7
https://quickstats.nass.usda.gov/results/05A0B4C6-D2B7-3256-A80E-0E5B04C460B7


65 

 

 

https://extension.missouri.edu/media/wysiwyg/Extensiondata/Pub/pdf/agguides/a

groforestry/af1017.pdf 

111.Amundson, SK. Cultural Techniques to Improve Yield and Cost Efficiency of 

Greenhouse Grown Tomatoes. University of Tennessee; 2012. 

https://trace.tennessee.edu/cgi/viewcontent.cgi?article=2246&context=utk_gradth

es 

112.Community Support Providers of South Dakota. The Community Equation 

Community Support Providers of South Dakota. Accessed June 14, 2023. 

https://www.cspofsd.com/ 

113.U.S. Department of Agriculture. Food Buying Guide for Child Nutrition Programs - 

Section 3 - Fruits. 2022. Service, FaN. Accessed March 29, 2023. 

https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section3_Fruits

YieldTable.pdf 

114.U.S. Department of Agriculture. Food Buying Guide for Child Nutrition Programs - 

Section 2 - Vegetables. 2022. Service, FaN. Accessed March 29, 2023. 

https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section2_Vegeta

blesYieldTable.pdf 

115.Siegel, KR, Ali, MK, Srinivasiah, A, Nugent, RA, Narayan, KM. Do we produce 

enough fruits and vegetables to meet global health need? PLoS One. 2014; 

9(8):e104059. doi:10.1371/journal.pone.0104059 

116.McCarthy, AC, Griffin, TS, Srinivasan, S, Peters, CJ. Capacity for national and 

regional self‐reliance in fruit and vegetable production in the United States. 

Agronomy Journal. 2023; 115(2):647-657. doi:10.1002/agj2.21305 

117.Huang, K-M, Guan, Z, Hammami, A. The U.S. Fresh Fruit and Vegetable Industry: An 

Overview of Production and Trade. Agriculture. 2022; 12(10):1719. 

doi:10.3390/agriculture12101719 

118.Ridley, W, Devadoss, S. The Effects of COVID-19 on Fruit and Vegetable Production. 

Appl Econ Perspect Policy. Mar, 2021; 43(1):329-340. doi:10.1002/aepp.13107 

119.Hoogenboom, G. Decision Support System for Agrotechnology Transfer (DSSAT). 

DSSAT Foundation. Accessed October 3, 2023. https://dssat.net 

120.Haverkort, AJ, Franke, AC, Steyn, JM, Pronk, AA, Caldiz, DO, Kooman, PL. A Robust 

Potato Model: LINTUL-POTATO-DSS. Potato Research. 2015; 58(4):313-327. 

doi:10.1007/s11540-015-9303-7 

121.Schlenker, W, Roberts, MJ. Nonlinear temperature effects indicate severe damages to 

U.S. crop yields under climate change. Proc Natl Acad Sci U S A. Sep 15, 2009; 

106(37):15594-8. doi:10.1073/pnas.0906865106 

https://extension.missouri.edu/media/wysiwyg/Extensiondata/Pub/pdf/agguides/agroforestry/af1017.pdf
https://extension.missouri.edu/media/wysiwyg/Extensiondata/Pub/pdf/agguides/agroforestry/af1017.pdf
https://trace.tennessee.edu/cgi/viewcontent.cgi?article=2246&context=utk_gradthes
https://trace.tennessee.edu/cgi/viewcontent.cgi?article=2246&context=utk_gradthes
https://www.cspofsd.com/
https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section3_FruitsYieldTable.pdf
https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section3_FruitsYieldTable.pdf
https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section2_VegetablesYieldTable.pdf
https://foodbuyingguide.fns.usda.gov/files/Reports/USDA_FBG_Section2_VegetablesYieldTable.pdf
https://dssat.net/


66 

 

 

122.Zhao, C, Liu, B, Xiao, L, et al. A SIMPLE crop model. European Journal of Agronomy. 

2019; 104:97-106. doi:10.1016/j.eja.2019.01.009 

123.National Agricultural Statistics Service. Vegetables 2019 Summary. 2020. U.S. 

Department of Agriculture. February 2020. 

https://www.nass.usda.gov/Publications/Todays_Reports/reports/vegean20.pdf 

124.Delahaut, KA, Newenhouse, AC. Growing Salad Greens in Wisconsin. A3785. 

University of Wisconsin Extension. Accessed September 15, 2023. 

https://barron.extension.wisc.edu/files/2023/02/Growing-Salad-Greens-in-

Wisconsin.pdf 

125.College of Agricultural, C, & Environmental Sciences,. How to Grow Lettuce. Illinois 

Extension. Accessed September, 15, 2023. 

https://extension.illinois.edu/blogs/good-growing/2020-04-24-how-grow-lettuce 

126.Smith, R, Cahn, M, Daugovish, O, et al. Leaf Lettuce Production in California. 

Agriculture and Natural Resources. Vegetable Production. Accessed November 5, 

2023. https://anrcatalog.ucanr.edu/pdf/7216.pdf 

127.Food and Nutrition Service. Farm to Summer. U.S Department of Agriculture. 

Accessed November 7, 2023. https://www.fns.usda.gov/f2s/farm-summer 

128.Natural Resources Conservation Service. High Tunnel Fact Sheet. United States 

Department of Agriculture, . Accessed April 17, 2024. 

https://www.nrcs.usda.gov/sites/default/files/2022-10/High_Tunnel_SD-FS-

64b.pdf 

129.National Agricultural Statistics Service. Noncitrus Fruits and Nuts 2018 Summary. 

2019. U.S. Department of Agriculture. June 2019. 

https://downloads.usda.library.cornell.edu/usda-

esmis/files/zs25x846c/0z7096330/7s75dp373/ncit0619.pdf 

130.Economic Research Service. State Agricultural Trade Data. U.S Department of 

Agriculture. Updated November 2, 2023. Accessed November 5, 2023. 

https://www.ers.usda.gov/data-products/state-agricultural-trade-data/ 

131.Brown, DM. Prevalence of food production systems in school foodservice. J Am Diet 

Assoc. Aug, 2005; 105(8):1261-5. doi:10.1016/j.jada.2005.05.010 

132.George, A, Berner, M, Dunning, R. North Carolina Public School Kitchen Capacity 

Study: Healthy Foods, Farms, and Kids. 2015. Government, UoNCSo. Accessed 

Novemeber 17, 2023. https://cefs.ncsu.edu/wp-content/uploads/nc-school-kitchen-

capacity-study.pdf?x77888 

 

 

https://www.nass.usda.gov/Publications/Todays_Reports/reports/vegean20.pdf
https://barron.extension.wisc.edu/files/2023/02/Growing-Salad-Greens-in-Wisconsin.pdf
https://barron.extension.wisc.edu/files/2023/02/Growing-Salad-Greens-in-Wisconsin.pdf
https://extension.illinois.edu/blogs/good-growing/2020-04-24-how-grow-lettuce
https://anrcatalog.ucanr.edu/pdf/7216.pdf
https://www.fns.usda.gov/f2s/farm-summer
https://www.nrcs.usda.gov/sites/default/files/2022-10/High_Tunnel_SD-FS-64b.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-10/High_Tunnel_SD-FS-64b.pdf
https://downloads.usda.library.cornell.edu/usda-esmis/files/zs25x846c/0z7096330/7s75dp373/ncit0619.pdf
https://downloads.usda.library.cornell.edu/usda-esmis/files/zs25x846c/0z7096330/7s75dp373/ncit0619.pdf
https://www.ers.usda.gov/data-products/state-agricultural-trade-data/
https://cefs.ncsu.edu/wp-content/uploads/nc-school-kitchen-capacity-study.pdf?x77888
https://cefs.ncsu.edu/wp-content/uploads/nc-school-kitchen-capacity-study.pdf?x77888

	Estimating South Dakota’s Capacity to Meet K-12 School Meal Fruit and Vegetable Requirements With State-Grown Produce
	Recommended Citation

	tmp.1715005437.pdf.3nSdK

