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We’re the Producers! 
Samp1e Pre-Post Assessment

Plants are producers and animals are consumers.                True  False1.	
 

What does a plant need for photosynthesis?2.	
Oxygen, water, soil, sugara.	
Nitrogen, water, soil, airb.	
Carbon dioxide, water, chlorophyll, sunlightc.	
Carbon dioxide, chlorophyll, sunlight, oxygend.	

A plant gives off  __________________________ that animals need to breathe.3.	

Plants take in __________________________________ through their leaves and 4.	

___________________________________through their roots.

48
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Fruit Garden

Students’ interest in gardening may be piqued by the thought of ripe, juicy strawberries or 
oranges in their schoolyard. Florida farmers grow many different fruit crops; a brief history of 
citrus farming, strawberry and blueberry farming is discussed here. Most temperate and tropical 
fruit trees take at least two years to bear fruit once they are planted; thus, if planting a fruit tree 
orchard, keep the timing of the harvest in mind.

Citrus
Seventy percent of the United States’ oranges, tangerines and grape-
fruit come from Florida. In 2007, this equaled 129 million boxes of 
oranges (95 percent used for orange juice), and 27.2 million boxes of 
grapefruit (60 percent used for grapefruit juice). Hernando DeSoto 
was likely the first person to plant oranges as part of his exploration 
and settlement of the Tampa Bay area in1539.

By1577, records show that the first citrus trees were planted in the 
Spanish settlements of St. Augustine. Franciscan friars established medicinal and fruit gardens in 
their successful mission sites, which induced the spread of oranges across the settlement region. 
These oranges were sour or bittersweet and used as a seasoning.

When the British acquired Florida in 1763, they found vast wild orange groves along the St. Johns, 
Halifax and Hillsborough rivers, and around Orange Lake. Many of these old groves were cleared 
and planted with indigo, corn and cotton plantations under English ownership. By 1834, a crate 
of lime trees from China were imported to growers in Mandarin and St. Augustine — with the 
lime tree seedlings was also imported an insect called ‘scale’ that ate the foliage of the orange 
trees. The first sweet orange seedling was planted in 1834 at the mouth of the St. Johns River.

Sweet seedlings were harder to grow in different kinds of soil so some growers grafted, or com-
bined, sour oranges with sweet oranges. Capt. Douglas A. Dummitt established a famous grove 
of sweet “Indian River Oranges” in the late 1800s, grown from wild sweet oranges. George Payne, 
the only practicing doctor in Alachua County up until 1850, spread sweet orange seedlings from 
China throughout the territory.

Harriet Beecher Stowe had a citrus grove in Mandarin that she managed herself. Many growers 
used fertilizer in the form of muck from a lake/river, compost from manure, or topsoil from a 
nearby hammock, on their trees and hand-cleared under them to keep them free of weeds. By the 
1870s, Florida was the place to renew health and amass a fortune and many invested in orange 
groves to turn a profit. The frost of 1894 killed many groves, but settlers discovered that trees 
growing near the forest survived.  

Strawberries
Strawberries are native to North America; the varieties that thrive in Florida are a combination of 
northeastern and Texan varieties. Florida grows 10 percent of the total strawberries grown in the 
United States.  Americans eat 5.2 pounds of strawberries every year.

B1ueberries
Four million pounds of blueberries are produced each year in Florida by certain varieties of plants 
that bloom and fruit earlier than blueberries elsewhere across the country, making them very 
valuable commodities.

Choosing a Garden

F1orida Fruit Gardens

Region Trees Fruit

Central Citrus:
Lime, Lemon, Grapefruit, 
Tangerine, Orange, Tangelo 
Kumquat, Calamondin

Temperate fruit:
Apple2, Peach2, Pear

Tropical fruit:
Mango, Banana1, Star Fruit/
Carambola1, Papaya1, Loquat, 
Fig, Guava

Pineapple1

Strawberry
Raspberry
Blackberry
Blueberry
Grape2

South Citrus:
Lime, Lemon, Grapefruit, 
Tangerine, Orange, Tangelo 
Kumquat, Calamondin

Tropical fruit:
Star Fruit/Carambola, 
Papaya, Loquat, Fig, Litchi, 
Barbados Cherry, Banana, 
Mango, Guava

Pineapple
Strawberry
Raspberry
Blackberry
Blueberry
Grape2

North
East

Citrus:  
Tangerine, Orange, Tangelo, 
Kumquat, Calamondin

Temperate fruit:
Apple2, Peach2, Pear

Tropical fruit:
Loquat, Fig

Grape2

North
West

Citrus:  
Tangerine, Orange, Tangelo, 
Kumquat, Calamondin

Temperate fruit:
Apple2, Peach2, Pear 

Tropical fruit:
Loquat, Fig

Grape2

1 Requires covering during a frost.
2 May require significant amount of 

pesticides and fungal controls.

Adapted from:  DeFreitas, S. Complete 
Guide to Florida Gardening and Adams, 
W.D. and Leroy, T.R. Growing Fruits and 
Nuts in the South.

Gardening for Grades: Chapter 3 , Choosing a Garden — Fruit Garden
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P1ant List:

1 strawberry plant for each student

1 Meyers lemon

1 tangelo

1 store-bought pineapple for each 
student

How to:  A fruit garden for sma1 1 spaces

Regions:  All

Space needed: Each student’s plant will occupy two square feet of space, plus a small area for 
the two citrus containers. This can be installed along a sunny stretch of walkway in front of a 
classroom, for example, or behind a classroom in an unused space.

Plant list:
1 strawberry plant for each student
1 Meyers lemon 
1 tangelo 
1 store-bought pineapple for each student

**Note:  Mention to the citrus supplier that 
these will be container-grown. They may have 
dwarf varieties or trees grafted on Flying Dragon 
rootstock to help them thrive in containers.

Supply list:
1 empty gallon milk jug for each student
Scissors
China marker
Extra large black trash bags
1 10-inch pot for each student (can be re-used year after year)
Potting mix to fill each container
1 bale of straw for mulch
1 bag general-purpose 5-10-10 fertilizer
Citrus-specific fertilizer

       
Instructions:
Pineapple planting
It takes about two years for a pineapple to mature and bear fruit, but students can start the 
process in class.  

Ask a local grocery store or wholesale club to donate enough pineapples for the 1 . 
class. If donations are not possible, ask students to each bring in a whole pineapple 
(or instruct them to have their parents cut the pineapple tops off approximately an 
inch from where the leaves end, and bring in the tops).
Collect clean plastic one-gallon milk jugs with caps — one per student.  Clear is best.2. 
Using a scissors, cut the milk jug in half just below where the handle stops (approxi-3. 
mately five inches from the bottom). Cut evenly around the jug.  
Keep the top of the milk jug so it can be used as a watering device.4. 
In the bottom, use the scissors to make four small holes, one in each corner.5. 
Fill each “pot” with potting mix, two inches from the top.6. 
Each student can place his or her pineapple top in the pot, burying it to the leaves.7. 
Write students’ names on their pots with the china marker.8. 
Add a cup of water to the new plant, and place in full sun. As plant roots do not 9. 
like light, place a black plastic bag on the ground and place the class’ pots together 
in the bag. Bring the edge of the bag up to cover the walls of the pots, and use the 
spaces between them to tuck the plastic around the perimeter.
Water weekly with tops of milk jugs.  10. 
Pineapples should be ready to transplant by the end of the school year.  Remember 1 1 . 
to protect them from frost.

50
Gardening for Grades: Chapter 3 , Choosing a Garden — How to:  A fruit garden for sma1 1 spaces



51

Strawberry planting
Have each student transplant their strawberry plant into a 10-inch diameter pot, 1 . 
using potting mix. Strawberry plants usually come in trays at local nurseries. When 
planting, make sure not to bury the crown (the part where the green stem starts) 
and make sure all the roots are covered. Place in a sunny spot.

Alternative design:  A strawberry pyramid for 80 students — Create a six foot-a. 
by-six foot box frame from two foot-by-six foot boards. Fill the area with pot-
ting mix or soil enriched with compost.  Build another box frame, this one five 
foot-by-five foot. Set it on top of the base, and fill with soil mixture. Construct 
a third and fourth box (four-by-four and three-by-three, respectively).  
Plant strawberries eight to 12 inches apart in each layer of the pyramid.b. 

Place straw or other mulch around plants — this will reduce fungus problems.2. 
Place in a sunny location and water daily until the roots are established. Water every 3. 
other day after that. Water around leaves, but not on them.
The ideal temperature to grow strawberry plants is between 55 degrees Fahrenheit 4. 
and 78 degrees Fahrenheit.
As fruit begins to set, be sure to place fruit on upper stems of leaves — do not let 5. 
fruit touch the soil/mulch. It takes about 35 days from planting for strawberries to 
grow and ripen.

Citrus planting
Prepare a container at least two feet wide and two feet deep for each tree, filling it 1 . 
one-third full with potting mix.
Tip trees over on their side, and press lightly on the plastic pot to loosen root ball.2. 
Gently slide plastic pot off and place tree into container. Tree should sit at least two 3. 
inches from top of container.
Fill in potting mix along the sides. DO NOT put potting mix on top of root ball.4. 
Add straw mulch around base of plant when finished potting.5. 

Sample timeline:
September: Students bring in pineapples — cut off tops and plant in milk jugs.  
October:  Purchase strawberry plants and place in containers; add one cup of water per 
day to each plant until roots are established and every other day after that.
November:  Add one cup of water per week to each plant. One week, add general fertil-
izer to each.
December:  Add one cup of water per week to each plant.
January:  Enjoy strawberry harvest.
February:  Purchase citrus plants, and place in containers.
March:  Add citrus fertilizer to soil.
April:  If plants were purchased with fruit on them, it may be ready to enjoy.
May:  Students bring pineapples home to plant in their yards.

Mention to the citrus 

supp1ier that these wi1 1 

be container-grown. 

They may have dwarf 

varieties or trees 

grafted on F1ying 

Dragon rootstock to 

he1p them thrive in 

containers.

“Activity: A Fruit Garden for Sma11 

Spaces”
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Background
You can hold 100 radishes in one hand, 1,000 carrots in the other, and a wildflower garden 
in your front pocket — for within every seed lives a tiny plant, or embryo, complete with a 
leaf, stem, and root parts. The seed coat protects the embryo while a temporary food source 
nourishes it, either as an endosperm packed around the young plant or stored in special 
leaves called cotyledons. Most seeds are either monocots, having one cotyledon, or dicots, 
with two. Seeds remain inactive until conditions are right for them to begin to grow, or 
germinate.

All seeds require oxygen, water, and the 
proper temperature range in order to germi-
nate. Some seeds require light; others require 
darkness. Oxygen and moisture, initially 
taken through the seed coat and later by the 
root, help the seed get energy from its food 
supply. Different types of seeds have specific 
temperature requirements and preferences 
for germination. Some require warmer 
temperatures — 70-to-75 degrees Fahrenheit 
is ideal for tomatoes — and others germinate 

better in cool temperatures — 40-to-65 degrees Fahrenheit is ideal for lettuce. Many seeds 
also require the proper light conditions to germinate. Some require light to germinate and 
others are inhibited from germinating by light.  

When a seed is exposed to proper conditions for germination, water is taken in through 
the seed coat. The embryo’s cells begin to enlarge and the seed coat breaks open. The root 
emerges first, followed by the shoot, which contains the stem and leaves.  

The way we plant seeds is very important. If seeds are planted too deeply, the young plants 
can use up their food resources before they ever reach light and begin to make their own 
food. If planted in soil that’s too dry, seeds may not obtain the necessary moisture to germi-
nate. Soaking-wet soil, on the other hand, may prevent seeds from getting oxygen, or may 
cause them to rot.

Discussion
Objective: To predict what factors will affect seeds’ sprouting.

Pass some seeds around the classroom. Ask: Do you 1 . 
think these seeds are alive?  Why or why not?  How 
could we find out if they’re alive?  If they are alive, or 
could be, what do you think will make them start to 
grow?  Explain that when seeds begin to grow, we call 
it ‘sprouting’ or ‘germinating’.

As a class, brainstorm a list of factors students a. 
think seeds need to sprout.  
List these on a class chart.b. 

Read the story called “The Garden” in 2. Frog and Toad 
Together. After reading the story, add to the class chart 
Toad’s ideas about how to “wake up” seeds. Discuss 
some of Toad’s ideas. Ask: “Do you think yelling 
might wake seeds up? Were Toad’s ideas the same as or 
different from yours?”

Activity: Yo Seeds, Wake Up! Grades K-4

Time:

Groundwork:  30 minutes

Exploration:  40 minutes set up (for  
  each of 3 weeks)

Making connections:  Ongoing

Materia1s:

Seeds [cold season: radish (will be •	
small, but can plant afterwards), 
sunflower (can plant, but may be 
damaged in a frost),  warm season:  
bean]
Plastic bags•	
Paper towels•	
Refrigerator•	
Worksheet•	
Book: •	 Frog and Toad Together

Standards At-A -G1ance
Next Generation Sunshine Standards Met:

SC.K.L.14.3, SC.K.P.8.1, MA.K.G.2.1, 
MA.K.G.3.1, LA.K.5.2.1, LA.K.5.2.2, 
LA.K.5.1.5, SC.1.N.1.1, SC.2.N.1.1, 
SC.3.N.1.1, SC.4.N.1.1, SC.1.N.1.2, 
SC.1.N.1.3, SC.3.N.1.3, SC.1.N.1.4, 
SC.1.L.14.1, SC.1.L.14.3, SC.2.N.1.5, 
SC.2.L.16.1, SC.2.L.17.1, MA.2.G.5.4, 
SC.3.N.1.3, SC.3.N.1.6, SC.3.N.1.7, 
SC.3.P.8.3, SC.3.L.14.1, SC.3.L.14.2, 
MA.3.A.4.1, MA.3.A.6.2, MA.3.S.7.1, 
SC.4.N.1.2, SC.4.N.1.3, SC.4.N.1.4, 
SC.4.N.1.5, SC.4.N.1.6, SC.4.N.1.7, 
SC.4.P.8.1, SC.4.L.16.1, SC.5.N.1.1, 
SC.5.N.1.2, SC.5.N.1.5, SC.5.N.1.6, 
SC.6.N.1.3, SC.6.N.1.4, SC.6.N.1.5, 
SC.6.L.15.1, SC.7.N.1.3

Standard Reinforced or Skill Utilized:

SC.K.N.1.2, SC.K.N.1.3, SC.K.N.1.4, 
SC.K.N.1.5, SC.1.L.14.2, SC.2.L.17.2, 
SC.4.L.16.2,SC.5.P.9.1, SC.7.L.15.2

Dicotyledon

seed coat
hypocotyl

cotyledon

first leaves
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Exp1oration
Objective:  To understand that certain factors affect seeds’ sprouting.

Have the class test some of the ideas from the chart to find out what helps seeds sprout.1 . 
Using large seeds is helpful for younger grades, such as sunflowers (if doing this ac-2. 
tivity August through November) or beans (if doing this activity February through 
April). Radish seeds can also be used and planted afterwards, in the cold season, 
and are edible as sprouts, as well.

Week 1:  Moisture
If water was one of the factors mentioned by students, ask: “Do you think seeds 1 . 
need to be moist or dry to sprout? What have you ever observed that makes you 
believe this?” List the headings “Moist” and “Dry” on the board, and have students 
suggest how they could try and sprout seeds in different conditions (e.g., by using 
sponges, paper towels or soil). 
If none of the students’ ideas resembles the setup below, suggest it as another op-2. 
tion. As a class, choose several setups to test both moist and dry conditions.
Ask: “How will we decide when seeds have sprouted?” Tell students they must de-3. 
cide together what constitutes ‘sprouting’ in their experiments. When they see the root 
or when it’s two centimeters long.
Using the “Yo Seeds, Wake Up!” worksheet, have students draw setups for both 4. 
moist and dry conditions. Each day, students should fill in the total number of 
seeds that have sprouted to date.
At the end, have students chart on a bar graph the number of seeds sprouted in the 5. 
setup.  Ask:  “How did seeds seem to sprout best? How did you decide when they’d 
sprouted?  Why do you think we tried sprouting seeds in different conditions? 
What factors, other than the amount of water, might have affected whether seeds 
sprouted?” Some may have been in a warmer spot.
What to expect: Within five days, most of the moist seeds should have sprouted, 6. 
but not the dry seeds.  If the students’ setups included submerging seeds in water, 
they may find that seeds fail to germinate when too wet.
Plant the seeds in the container or school garden once they’ve sprouted, and moni-7. 
tor their progress throughout the coming weeks.

Week 2: Temperature
If students mentioned temperature as a factor to help seeds sprout, ask: “Do you 1 . 
think seeds might sprout better in warmer or cooler temperatures? What have you 
ever observed that makes you believe that? How do you think we should set up a 
test to see whether warm or cool conditions help seeds sprout?” List student sugges-
tions for setup under the headings “Warm Temperatures” and “Cool Temperatures.”
Suggest the setup below as another option. As a class, use several of the suggested 2. 
setups to test how temperature affects seed germination. Ask: “From what we’ve 
already learned, do you think we should keep the seeds moist or dry from this 
experiment? If the cool-temperature seeds are in a dark refrigerator, where should 
we place the warm-temperature seeds?” Remind students that they must give both 
sets of seeds the same conditions except for temperature, to have a fair test. Ask: “If 
we kept one set of seeds in cool, dark conditions and one in warm, light conditions, 
how would we know whether it was temperature or light that affected sprouting?”  
The warm-temperature seeds, therefore, should also be in a dark place.
Students can keep track of their investigations, as in week one, using the worksheet.  3. 
Have students chart the number of seeds that sprouted after five days under both 
warm and cool conditions. Ask: “How did seeds seem to sprout best? What do you 
think would happen if we tried sprouting seeds in warm, dry conditions? In cool, 
moist conditions?”

The way we p1ant 

seeds is very important 

— if seeds are p1anted 

too deep1y, the young 

p1ants can use up their 

food resources before 

they ever reach 1ight 

and begin to make their 

own food.

“Activity: Yo Seeds, Wake Up!”
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What to expect: Within five days, you should find that seed sprouting is 4. 
generally improved with moderate warmth and inhibited with cool temperatures. 
Temperatures at either extreme can inhibit sprouting.  

Week 3:  Students’ and/or Toad’s ideas
Review the suggestions made by the class and by Toad. Have the class vote on one 1 . 
condition, or have small groups each choose one condition to test. Set up inves-
tigations similar to weeks one and two to determine what other conditions (e.g. 
light, yelling, fertilizing, singing) help seeds to sprout. Help students think about 
whether they’re conducting fair tests (with one variable).
When all experiments are complete, combine results on a class graph. Ask: “What 2. 
conditions seemed to be the best for sprouting seeds?”
Sprouts can be carefully planted in paper cups with potting mix and a hole in the 3. 
bottom, and grown until roots form around the cup and it’s time to transplant them 
in the garden.

Making Connections
How did you decide when seeds had sprouted?•	
Were you surprised by any of your findings?  Which ones?•	
If we knew some seeds preferred warmth, could we assume that they preferred very •	
hot temperatures?  Why or why not?  How could we find out?
Would you plant bean seeds outside in December? Why or why not?•	
What other questions do you have about seed sprouting?•	

Enrichment
Play seedling Tic-Tac-Toe. Divide flat containers into nine squares; plant one type 1 . 
of seed in each square. The first student to have three germinated seeds in a row 
wins.
Describe, in drawings or words, how it might feel to be a sprouting seed.  2. 
Plant seeds in the shape of students’ initials. Watch initials come to life as the seeds 3. 
germinate.

Extensions for midd1e and high schoo1
Calculate the fraction of the number of seeds that sprouted.1 . 
Compare germination rates and seedling growth in a variety of potting materials 2. 
– potting mix with and without fertilizer, peat moss, sand, and soil from the school-
yard.
Determine the effects of crowding on seedling growth by comparing three contain-3. 
ers of seedlings – one initially planted at adult plant spacing, one thinned to adult 
plant spacing, and one not thinned. Continue the discussion involving the avail-
ability of resources and the effects of overcrowding on plant, animal, and human 
health.

Additiona1 Materia1s
The 1 . Keeping Florida Green curriculum developed by Florida Agriculture in the 
Classroom, has many lessons about Florida agriculture and citrus that can be used 
in concert with the garden. It can be obtained by attending a workshop.
Use the lesson “Seed Surprises” from 2. Project Food, Land & People’s Resources for 
Learning. 

Seeds remain inactive 

unti1 conditions are right 

for them to begin to 

grow, or germinate.

“Activity: Yo Seeds, Wake Up!”
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Yo, Seeds, Wake Up! Worksheet
Name  ________________________________________ 

55
Gardening for Grades: Chapter 3 , Choosing a Garden — Activity: Yo  Seeds, Wake Up!

Draw your Setups:

Condition:

Number of seeds used:  __________________
How many seeds have sprouted by...

Day 2

Day 3

Day 4

Day 5

Condition:

Number of seeds used:  __________________
How many seeds have sprouted by...

Day 2

Day 3

Day 4

Day 5

Other Observations: _____________________________________________________________________

 _______________________________________________________________________________________

 _______________________________________________________________________________________

 _______________________________________________________________________________________

 _______________________________________________________________________________________
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Yo, Seeds, Wake Up!
Samp1e Pre-Post Assessment

Draw a seed that has just started to sprout, and name all the parts of the seedling:1.	

What three conditions does a seed need to sprout?2.	

Fertilizer, Soil, Aira.	
Fertilizer, Soil, Waterb.	
Temperature, Water, Airc.	
Temperature, Soil, Aird.	

A seed can only germinate in soil.                True  False3.	

What is the first part to emerge from a seed as it sprouts?  ______________4.	

How can the time of year affect a seed’s germination?5.	

Gardening for Grades: Chapter 3 , Choosing a Garden — Activity: Yo  Seeds, Wake Up!
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Vegetab1e Garden

Florida’s climate has two main growing seasons during which different vegetables can thrive.  
The cool season starts in August and the warm season starts in February or March.  Below is 
a partial list of cool and warm season vegetables that are popular in school gardens and will 
bear fruit within the semester [adapted from Stephens, J.M. (2006)].

Warm Season

Vegetable Spacing Seed depth Planting date Time to harvest
Bush beans 1 seed every 3 

inches
1-2 inches North:

 March-April
Central:
 Feb.-April
South:
 Sept.-April

8 weeks

Pole beans 1 seed every 3 to 
6 inches

1-2 inches Same as above 8 weeks, then 
continuous for 
several more 
weeks

Sweet corn 1 seed every 4 
inches, thinned 
to 12 inches 
apart.

1-2 inches North:
 March-April
Central:
 Feb.-March
South:
 Aug.-March

8-12 weeks for 
transplants or 
seeds

Cucumbers 1 seed every 12 
inches

1-2 inches North:
 Feb.-April
Central:
 Feb.-March
South:
 Sept.-March

7 weeks for 
seeds; 5 weeks 
for transplants

Peppers 1 seed every 12 
inches

½ inch North:
 Feb.-April
Central:
 Jan.-March
South:
 Aug.-March

10-12 weeks 
for seeds;  8-10 
weeks for trans-
plants

Tomatoes 18-40 inches; 
consult label

½ inch North:
 Feb.-April
Central:
 Feb.- March
South:
 Aug.-March

10-12 weeks for 
transplants

Watermelon 15-60 inches; 
consult label

1-2 inches North:
 March
Central:
 January
South:
 January

12-13 weeks for 
transplants or 
seeds.

Gardening for Grades: Chapter 3 , Choosing a Garden — Vegetab1e Garden
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How To:  Square-Foot (warm season) Garden

Regions:  All
Space needed:  Two four-foot-by-four-foot raised beds with a three-foot walkway between 
them (44 square feet)

Plant list:   
1 packet pole bean seeds
1 packet bush bean seeds
4 cucumber seedlings
4 cherry tomato seedlings
10 bell pepper seedlings

Supply list:
Four 2x10x16 foot boards, cut in half
16 deck screws
24 small nails
Drill
Hammer
Pointed-tip shovel
Tape measure
Potting mix
Trowels
Paint stirrers and china marker
5-10-10 fertilizer
String
1 bale of hay for mulch
Trellis for beans and cucumber, or locate frames next to fence
1 sheet of clear plastic

       
To construct the raised beds: Place two boards at right angles to each other. Drill two deck 
screws into the corner. Place two more boards to make a square, and drill six more deck 
screws — two in each corner. If situating garden on existing grass, place the frame over the 
site and mark with the shovel where the boards will be, then remove the frame. Dig out 
grass, etc. from inside frame boundaries and discard. Place frame back over bare dirt and fill 
with fertilizer mix. Mix thoroughly with shovel and smooth over.

Use the tape measure and china marker to mark one-foot intervals along each edge of the 
boards. Hammer a nail at each one-foot mark around the entire perimeter of the frame to ¼ 
inch from being flush with the 
surface of the board. Tie string 
around one nail and use string 
to mark each one-foot square. 
Once finished, hammer nails 
flush with the surface of the 
board to prevent future injury.

To plant plants:  The ideal 
time to transplant is in the 
afternoon, but work as time 
allows.

Plant the pole beans along 
the northern side of the 

Square-Foot Garden Layouts

Pole bean Tomato Bush bean Pepper

Pole bean Tomato Bush bean Pepper

Pole bean Tomato Bush bean Pepper

Pole bean Tomato Bush bean Pepper

Cucumber Tomato Bush bean Pepper

Cucumber Tomato Bush bean Pepper

Cucumber Tomato Bush bean Pepper

Cucumber Tomato Bush bean Pepper

Gardening for Grades: Chapter 3 , Choosing a Garden — How To:  Square-foot (warm season) garden
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frame, so as not to shade the other plants. Otherwise, follow planting instructions. Around 
transplants, put a thick layer of straw as a weed barrier/mulch. Wait until seeds are up about 
two inches before putting straw around them, as many seeds need warmth and sunlight to 
germinate.
      
Sample timeline (Central region):

January:  Purchase materials and build beds.  
February:  Check Farmer’s Almanac or Extension Service for last predicted frost of the 
year, and plant everything a week after that. Add one-to-two cups of water per week, as 
needed.
March:  Add general fertilizer.  Continue watering.   Cucumbers may be ready.
April:  Continue watering, and enjoy vegetable harvest.
May:  Place clear plastic over beds to solarize or sterilize soil for the summer.

  
Coo1 Season

Vegetable Spacing Seed depth Planting date Time to harvest
Broccoli 12-18 inches ½-to-one inch North:

 Aug.-Feb
Central:
 Aug.-Jan
South:
 Sept.- Jan

Eight-to-10 
weeks from 
transplants 
(recommended); 
10-12 weeks 
from seed

Cabbage Two-to-three 
feet

½-to-one inch North:
 Sept.-Feb.
Central:
 Sept.-Jan.
South:
 Sept.- Jan.

10-12 weeks 
from transplants 
(recommended); 
12-14 weeks 
from seed

Carrots Plant seeds along 
trench, thin to 
two-to-four 
inches apart

1/8 inch:
Sept-March

Central:
 Oct.-March
South:
 Oct.-Feb.

Nine-to-12 
weeks from seed

Cucumbers One seed every 
12 inches

One-to-two 
inches

North:
  Feb.-April
Central:
 Feb.-March
South:
 Sept.-March

Seven weeks 
for seeds; Five 
weeks for trans-
plants

Cauliflower 18-24 inches ½-to-one inch North:
  Jan.-Feb.
Central:
 Oct.- Jan.
South:
 Oct.-Jan.

10-12 weeks for 
seeds;  Eight-
to-10 weeks for 
transplants

Lettuce Six-to-12 inches; 
consult label

¼ inch North:
 Feb.-March
Central:
 Sept.-March
South:
 Sept.-Jan.

7-10 weeks for 
seeds; 6-8 weeks 
for transplants

Radish One-to-two 
inches

¾ inch North:
 Sept.-March
Central:
 Sept.- March
South:
 Oct.-March

Two-to-three 
weeks

The idea1 time to 

transp1ant is in the 

afternoon, but work as 

time a1 1ows.

“Activity: Square-Foot Garden”

Gardening for Grades: Chapter 3 , Choosing a Garden — How To:  Square-foot (warm season) garden
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Overview
Using the information provided, students work with their teacher and resources available to 
plan their garden and employ math skills to do so.
 
Background
Living things compete with one another to survive and reproduce. Plants have differing 
characteristics unique to their species and variety. Even within species there are differences 
between two varieties or among a host of varieties. Consider the number of squashes there 
are, or the variety of tomato plants.  Much of the information provided in this guide sets 
standard parameters that plants need.  But this can vary.  This activity will give students the 
opportunity to experience first-hand that math has a purpose with real-life applications, 
research various plant information and make decisions about the garden they will plan and 
plant. 

Groundwork:  Their Own Garden 

Objective:  To identify a plant they would like to plant in the school garden, specify a vari-
ety, and detail its growth requirements.

Have students select vegetable plants they could plant in their own garden. Make a 1 . 
list of those plants. 
Using hard copy seed catalogs or online seed suppliers, ask students to identify the 2. 
number of varieties of one of these vegetables. List the names of the varieties avail-
able on the student handout Plant Dimensions.
Ask students to identify, each variety’s growing requirements, and note them in the 3. 
chart provided. Then select one or two varieties of the rest of the vegetables and 
document the requirements for these varieties.
Select the varieties to plant in their own garden and the number of plants they 4. 
would like to have for each variety.
Then have students calculate the number of square feet their garden will require to 5. 
grow the number of vegetables they have selected, and create a map of their garden 
drawn to scale. Make sure they allow space for humans to weed, water and harvest 
the garden. For younger students, plants’ needs can be depicted graphically by mak-
ing a paper pattern of the space needed by that plant and using these patterns to 
map out the garden in real-life size. 

NOTE: For plants with more than 10 varieties, the students should select a specific 
type of that vegetable. i.e. tomatoes: select full-sized, slicing tomatoes or heir-
loom, slicing tomatoes; squash: select winter squash or summer squash; peppers: 
select sweet bell peppers or hot peppers.

Time:

Groundwork:  40 minutes

Exploration:  30 minute setup; time for
  student to consider
  various options and
  develop plans

Making connections:  Ongoing

Materia1s:

Seed catalogs or Internet access to •	
seed catalogs
Rulers, yardsticks, measuring tapes•	
Paper, graph paper or notebook (or •	
purchase garden planning software 
to use computers)
Copies of the Plant Dimensions •	
Chart (page 62)
Writing instruments•	
Optional: Calculators•	

Standards At-A -G1ance
Next Generation Sunshine Standards Met:

MA.K.G.2.4, MA.K.G.2.5, MA.K.G.3.1, 
SC.1.L.17.1, MA.1.A.6.2, MA.1.G.5.1, 
MA.1.G.5.2, SC.2.L.17.1, MA.2.A.2.4, 
MA.2.G.3.1, MA.2.G.3.2, SC.3.L.14.1, 
SC.3.L.17.2,  MA.3.A.4.1, MA.3.G.5.1, 
MA.4.G.3.1, MA.4.G.3.2, MA.4.G.3.3, 
MA.5.G.5.3, MA.6.A.1.3, MA.6.A.5.1, 
MA.6.G.4.2, MA.7.G.4.1

Activity: P1an It, Map It Grades K-7

Gardening for Grades: Chapter 3 , Choosing a Garden — Activity: P1an It, Map It
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