Dear Teacher,

October’s Harvest of the Month product

is the super sensational satsumas! Captain
Sean Satsuma will take your class on a trip
around the state to learn about the Florida
satsuma. Fasten your seatbelt and let's

get started! -
Classroom Recipe

Kale Salad with Citrus Dressing sewes20-25
INGREDIENTS: o 1 tablespoon apple cider vinegar

. » 1 bunch Florida curly kale, ¢ 1 tablespoon Florida honey
SpeCIaI News washed and dried ¢ Salt and pepper to taste
October is National Farm to School Month! e Y cup Florida cit-rusjuice ¢ 1 cup Florida satsuma segments
Here's how you can join the celebration: (satsuma, tangerine or orange) e 1 cup sliced Florida strawberries
¢ Invite a farmer to your classroom. ¢ 3tablespoons extra virgin olive oil o 1 cup sunflower seeds (optional)

¢ 1 clove minced garlic

Take your students on a field trip to a local farm.
e Host a tasting event featuring a Florida-grown
fruit or vegetable.

e Serve a seasonally-inspired recipe on the school PREPARATION:
lunch menu. )

¢ 1 tablespoon fresh squeezed
Florida lemon juice

1. Strip kale leaves from the stem
and tear into bite size pieces.
Place pieces in a gallon
sealable plastic bag.

Share your Farm to School success stories on social
media and tag #F25Month and #ThinkFresh.

To learn more about the Farm to School 5

.. . . Put citrus juice, extra virgin
movement visit these websites: ) 9

olive oil, garlic, lemon juice,
Florida Farm to School vinegar, honey, salt and pepper
FDACS.gov/FarmtoSchool in a glass jar with a tight fitting
National Farm to School Network: lid. Shake vigorously until mixed.
www.FarmToSchool.org

3. Pour dressing into bag with kale and massage until evenly distributed.

4. Place kale in a bowl and top with Florida satsuma segments, sliced
strawberries and sunflower seeds.
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e Satsumas are mostly grown in Jackson and
Nassau counties, but they are also found in some
parts of central and northern Florida.

e The first record of satsumas in Florida was in
1876 by George R. Hall.

e Satsumas have 0-6 seeds and 10-12 segments.
As a satsuma matures the rind becomes
increasingly bumpy.

e Satsumas are low in calories, contain many
antioxidants and lots of vitamin C.

e The satsuma is parthenocarpic
(develops fruit without fertilization,
often resulting in the production
of seedless fruit) and does not
require pollination by ocher

citrus cultivars. L

e The white citrus flowers are
considered a "perfect flower” because they
contain both male and female flower parts.

e Satsuma trees are very hardy to the cold and
resistant to unfavorable conditions.

 Satsumas do not require pollination by other
citrus cultivars.

e This citrus is in-season from October to
December.

All About Serving Size

The size of the serving
on the food package
influences the number
of calories and all the
nutrient amounts listed
on the top part of

the label. Pay careful
attention to how many
servings there are in
the food package and
ask yourself, “"How
many servings am |
consuming?”

Nutrition Facts

Serving Size: 1 Florida satsuma

Amount Per Serving

Calories 47 Calories from Fat 2
% Daily Value*

Total Fat Og
Saturated Fat 2g 0%
Trans Fat Og 0%

Cholesterol Omg

Sodium 2mg

Total Carbohydrate 12g 4%
Dietary Fiber 2g 6%
Sugars 99

Protein 1g

Calcium 3% . Iron 1%

*Percent Daily Values are based on a 2,000
calorie diet. Your Daily Values may be higher or
lower depending on your calorie needs.

Check out these additional resources!
e USDA: Save Our Citrus
e UF/IFAS: Citrus Extension

e USDA: Hungry Pests
¢ Captain Citrus Comic Strips

Informational Books and Articles
e “Tangerine”- Book by Edward Bloor
e “Citrus: A History” - Book by Pierre Laszlo

* “Deep Roots, Oranges and a Taste of
Florida's Past” NYTimes Article

e "UCF Prof Tests Treatment for Citrus
Greening” Orlando Sentinel Article

* “More Money Approved for
Greening Research” -
Bradenton Herald
Article



LESSON PLANS

Content Areas: Lessons are most applicable for Standards: SC.6.N.1.5, SC.6.N.1.3, SC.7.N.1.5,
Science and Environmental Science courses, but the SC.7.L.17.2,SC.7.L..17.3, SC.8.N.1.5, LAFS.6.5L.1.2,
content includes standards from social studies, art, LAFS.6.5L.1.3, LAFS.6.5L.2.4, LAFS.68.RST.1I,

language arts and especially math. LAFS.68.RST.I.2, LAFS.68.WHST.2.6, LAFS.68.WHST.3.7,

MAFS.7.5P.2.4, VA.68.C.2.l, VA.68.C.2.2, VA.68.C.2.3,
§S.7.C.2.12,55.7.C.2.13, and SS.7.C.2.14

Objective: Students will analyze the history of satsuma Materials:

oranges, the Florida citrus industry and issues facing the ® For Lesson: "UCF Prof Tests Treatment for Citrus Greening”
future of Florida citrus. Students will conduct a tactile lab article and occupying questions. County map of Florida.

on the amount of oranges needed to meet the consumer ~ ® For Project: 1 bag of Florida fresh oranges sliced or
demands for Florida orange juice. halved, 4-6 hand juicers (optional), beakers

and calculators

Introduction: Post the following “warm-up” problem to begin the discussion on satsuma oranges:

"Satsuma oranges can tolerate weather as cold as 14°F and as warm as 104°F.
What is the range of temperatures at which satsumas can survive?” Answer: 104°F - 14°F= 90°F

Give students 5 minutes to complete the warm-up and then review as a class.
Ask students to name some of their favorite citrus to eat or drink and tally their responses on the board.

Guided Activity: Students will read the background information titled “Satsuma Oranges and Florida Citrus.”
Students will read the facts about satsumas and research more information on the fruit and other Florida citrus. Review
by discussing key points, such as origins of citrus, reasons for planting satsumas and the impact of the citrus industry
on the Florida economy. Next, students will read the article “UCF Prof Tests Treatment for Citrus Greening.” Organize
students in groups to answer the comprehension questions.

Independent Activity: Students will create posters that educate citizens on the warning signs of citrus greening
and how to remove infected plants. Poster should include illustrations of the early signs of greening on leaves, how to
properly dispose of infected trees and how to prevent the spread of citrus greening. Direct the students to the “helpful
websites” listed on the Harvest of the Month classroom guide to use for their research.

ADDITIONAL EXERCISES

Learn about Florida Citrus’ very own super hero
Captain Citrus! This website has activity sheets,
word searches, crossword puzzles and more.

floridacitrus.org/captain-citrus/kids/




Background Information Florida sataumas are

The earliest documentation of the orange is found in prlmar||.y grown ”.1 tl:\e
ancient Chinese manuscripts. One even dates back followmg counties:
to around 2200 B.C. It is believed that the satsuma 2
also originated in China, however, the earliest written
documentation of a satsuma was about 700 years ago
in Japan. Satsumas were introduced into Florida in the

1800's by George Hall. 1. Collier
2. Jackson
“"The name “satsuma” is credited to the wife of a United
. 3. Jefferson
States minister to Japan, General Van Valkenberg, who L
. assau

sent trees home in 1878 from Satsuma, the name of
a former province, now Kagoshima Prefecture, on the
southern tip of Kyushu Island, where it is believed to
have originated.” (IFAS, 2012)

Satsumas are small and easy to peel making a great snack. Many satsumas are canned or used for
juices. They taste best from October to December. When picking out a satsuma at the store, make
sure to choose a firm one that is fairly heavy. The heavier the tiny fruit, the juicer it will be! Try and eat
satsumas within five days for the best flavor.

For more on these facts and additional information, please visit these sources:

* https://edis.ifas.ufl.edu/ch116

e www.flcitrusmutual.com

* www.producepete.com

® “The History of Satsuma” by The Citrus Industry (Hodgson)

Anatomy of a Satsuma

N

WORD BANK

Exocarp

Mesocarp
Endocarp
Leaf




University of Central Florida
professor Swadeshmukul Santra was
at a conference on citrus greening
when an idea came to him that
could save the state’s ailing citrus
industry. That light-bulb moment
helped Santra, who works in UCF's
NanoScience Technology Center,
invent a zinc-based liquid that is
being tested as a treatment for
deadly citrus greening. At stake is
Florida's $10.8 billion citrus industry.
“It's a 100-year-old disease,”
Santra said. “Nobody knows how
to cultivate it in a lab, and there’s
no cure available to growers yet.”
Santra, 47, who holds a doctorate
in chemistry, invented Zinkicide in
2013. The bactericide, composed
of zinc and undisclosed other
ingredients, is being sprayed on
citrus trees in St. Lucie County and
at the University of Florida ‘s Citrus
Research and Education Center
in Polk County. The experiment
began last month and is scheduled
to run for five years, but Santra said
scientists should have an idea of
whether it works in about two years.
If it does, Zinkicide could be useful
on vegetables and ornamental
plants, too, he said. It already has
shown promise in fighting citrus
canker, a disease that has plagued
citrus groves for decades. “Canker
is ugly,” said Santra, who also is
doing cancer research in a project
funded by the National Science
Foundation.

“Greening is a killer” UCF
researchers have developed a
process for producing a batch of
Zinkicide in about six hours. The
steps are proprietary and must
be done by highly skilled, trained
people. The milky liquid is poured
into orange plastic containers
similar to painters’ buckets, and the

Zinkicide is trucked to the groves.
Last month, the foliage of some
trees was sprayed, the roots of other
trees were drenched and some trees
received both treatments, said Jim
Graham, a soil microbiologist with
the Citrus Research and Education
Center. Zinkicide's potential side
effects will be studied, as will
the ideal dosage, timing and
amount. Santra’s team will test the
bactericide on minnows and in the
lab on human lung and skin cells.
Bee and soil-microorganism testing
also is part of the study, said Evan
Johnson, a plant pathologist at
the Citrus Research and Education
Center who is director of the overall
Zinkicide project. Santra’s work is
being financed through $ | .4 million
of a $4.6 million grant from the U.S.
Department of Agriculture. The
University of Florida is the grant
recipient, but scientists from other
universities also are involved. Santra
leads teams from UCF, which is
responsible for development, and
Oak Ridge National Laboratory,
where scientists will use computer
modeling and simulation to study
Zinkicide's effect on plant tissue.
The Zinkicide research is one of four
new projects UF is leading to find
a solution to citrus greening. The
others will try steam-generated heat
therapy, the development of an
insect-resistant tree and use of an
antimicrobial. The main challenge
in treating citrus greening, also
known by the Chinese name
Huanglongbing - yellow shoot
disease - is that the bacteria live
deep inside infected trees where
they cannot be isolated or cultured,
Santra said. Any treatment must
be tiny enough to penetrate the
plant tissues. Trees infected with
Huanglongbing, or HLB, develop
blotchy, mottled leaves, sparse

By Susan Jacobson

foliage and small fruit that drops
off prematurely and tastes bitter
or salty, rendering it useless even
for juice. Eventually, the tree dies.
Citrus greening is spread by an
insect called the Asian citrus psyllid.
The insect feeds on what's known
as phloem (pronounced FLOH-
em), tissue that carries nutrients
throughout the tree. There are
millions of the tiny psyllids in Florida,
and they multiply rapidly, making
insecticide an important part of
control efforts, Johnson said. “It is
one of the most devastating things
that's happened to an agricultural
crop, and it's one of the hardest to
control,” he said. First found in the
U.S. in 2005 in the Homestead area,
greening has spread to all 29 citrus-
producing counties in the state.

Currently, the most effective way
to curtail the spread of the disease
is to cut down infected trees. The
USDA has spent more than $300
million trying to find a remedy.
Figures released this month by the
USDA show that Florida is expected
to produce 102 million boxes
of oranges this year, the lowest
number since the state produced
100.5 million boxes in 1968.
Florida produced 242 million boxes
of oranges in 2004, the second
highest ever. “The research couldn’t
have come at a better time,” said
Matt McLean, founder and CEO of
Uncle Matt’s Organic in Clermont
and a member of a subcommittee
that advises the U.S. secretary
of agriculture on citrus-disease
research. “We are relying heavily
on field research and scientists to
help lead the charge as well as our
own anecdotal research in the field,
outside the lab.”



Comprehension Questions

Directions: Read the article entitled “UCF Prof Test Treatment for Citrus Greening” and complete the following
comprehension questions and activities.

1. What type of trees does citrus greening attack?

2. What are the symptoms of a tree that has been infected with citrus greening?

3. How does the bacterium that causes citrus greening infect a tree?

4. Why is citrus greening a difficult disease to treat?

5. In trees, the phloem transports nutrients to all parts of the plant. In testing the bactericide treatment,
Zinkicide, why is it necessary to treat the leaves of some trees, the roots of others and on some trees to treat
both the leaves and the roots?

6. In 2004, the State of Florida produced 242 million boxes of oranges. This year, due to citrus greening,
the state is projected to produce only 102 million boxes. What is the percentage (%) of production loss of
orange boxes from 2015 to 20047



7. What would that same percentage loss be financially on Florida’s $10.8 billion citrus industry? State the loss
in dollars ($).

Using the map of Florida provided, color in the counties that have reported citrus greening in their citrus
crops. Start in southern Dade County where the first cases of citrus greening were reported in 2005.

The following counties have reported citrus greening: Dade, Broward, Palm Beach, Collier, Hendry, Lee,
Charlotte, Glades, Martin, St. Lucie, Okeechobee, Highland, DeSoto, Sarasota, Indian River, Hardee,

Manatee, Brevard, Osceola, Polk, Hillsborough, Orange, Seminole, Lake, Sumter, Pasco, Volusia, Marion,
Putnam, Bernardo, Flagler and St. Johns.
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Objective:
Students will estimate the amount of orange juice produced by one full orange. Students will further calculate
the number of oranges needed to produce Florida’s yearly production of orange juice.

Materials Needed:
4-6 hand juicers/squeezers (optional), 2-3 bags of oranges (pre-slice each orange in half), liquid measuring
cup/beaker with ounces and milliliters.

Directions:
STEP 1: Each student will squeeze their halved orange and pour the juice into the beaker. Record the amount
of liquid on the table below

Rl ol R e

Total:

Mean (Average) Per Half Orange for
the group:

Average for 1 Full orange:

STEP 2: Collect the mean (averages) from other groups to create a class average for the amount of juice
squeezed from ONE FULL orange.

Group 1:

Group 2:

Group 3:

Group 4:

Group 5:

Group 6:

Total:

Average amount of juice per orange
for entire class:




Statistical Analysis

Use the statistics generated by you and your classmates, along with the following conversions to answer the

following questions on Florida oranges.

128 ounces = 1 gallon 1000 milliliter (mL) = 1 Liter (L) 1 gallon = 3.78 Liters

1. In2011-2012, Florida produced 863,200,000 gallons of orange juice. According to your statistics, how
many oranges would be needed to make that many gallons of orange juice? (Show your work).

2. On average, a mature orange tree will produce 600 oranges per year. Calculate how many ounces and
milliliters of juice ONE tree will produce in a year.

3. Using the information from questions 1 and 2, how many trees would be needed to produce 863,200,000

gallon of orange juice?

Weatherstem.com/resources



Comprehension Questions - Answer Key

1. All varieties of citrus trees. For example: grapefruit, lemon, lime, satsuma, navel
orange and tangerine trees.

2. The leaves become blotchy, mottled and the foliage becomes sparse. The small fruit
that drops off prematurely tastes bitter or salty.

3. Citrus greening is spread by an insect called the Asian citrus psyllid. The insect
feeds on the tree’s phloem.

4. The bacteria live deep inside infected trees where they cannot be isolated or
cultured. Any treatment must be tiny enough to penetrate the plant tissues.

5. In order to decide which part of the tree is most effective in the ability to absorb the
treatment and attack the bacteria.

6. 242 - 102= 140 million 140/242 = 0.578 or 57.8% Round up to 58%
7. 0.58 x 10.8= $6,264,000,000 or 6.264 billion dollars

8. All of the infected counties are in the southern part of the Florida peninsula.

For more resources, please visit:

FDACS.gov/FarmtoSchool





