
Course:
01.464 Nursery/Turf Production and Management

Unit 15:
Producing Commercial Fruit Plants
Lesson 2:
Strawberries

QCC:
468, 478, 479, 480, 481, 484
Objectives: 

1.
Select and prepare a site for a strawberry planting.

2.
Identify the parts of a strawberry plant.

3.
Identify types and varieties of strawberries planted in Georgia.

4.
List the seven steps in planting strawberries.

5.
Explain the cultural practices of weed control, mulching, and fertilizing as they relate to care of strawberry plantings.

6.
Demonstrate the practices used in cultivating strawberries.

Teaching Time:

2 hours
References:

Nursery Production 2nd Edition. Pennsylvania State University. State College, PA.  1989.
Strawberries Extension Bulletin
Materials and Equipment:

Slides of strawberry production

Strawberry plants

Black plastic

Tiller

Shovels

Drip irrigation

Teaching Procedure

Introduction and Mental Set
Order enough strawberry plants of a variety that is suitable for pot production.  Let each student pot one up and grow and in the school greenhouse while studying this lesson.  When runners develop, have them set pots of soil close to the mother plant and propagate the strawberry by pinning the runner in the pots of soil.

Discussion

1.
Have a strawberry plant and strawberries on display. Have enough pieces of strawberries for each student to taste. A wild strawberry will do in a hurry. Ask the students to name this plant.
Ask students to name different products that strawberries, or parts of strawberries, are used in. Have as many products on display as you can, such as, jellies, jams, preserves, as fruit, etc.

2.
Have the students tell you what a strawberry taste like.
Answers vary, list adjectives on board:

bitter, sweet, sour, gritty, tart, bland

3.
Ask students where they have seen strawberries grown before.

Answers may include:

hanging baskets, pots, ground beds, fields

Ask students to relate their experiences growing strawberries. Also, ask if we have any commercial strawberry sites in our area?

4.
Describe what is needed in selecting and preparing a site. For a desirable crop you do need:
A.
A plot of land that gets full sunlight most of the day or all day

B.
Fertile soil

C.
Medium to light texture soil

D.
Well drained soil

E.
Good moisture holding capacity

F.
Test soil for lime and fertilizer needs

G.
Assay for nematodes (Nematode free soil)

H.
Follow directions that your county extension office has directed.

5.
Show transparency 15.2.1 of strawberry plant and discuss the different parts.
A.
Flowers: where the fruit forms and grows 

B.
Leaves: where photosynthesis takes place 

C.
Crown: part of the plant that supports the plant and fruit 

D.
Roots: where the nutrients are taken in and converted to food, also supports the plant

6.
There are various types of varieties of strawberries that are grown in GA. Ask the students if they know any of the varieties, then list. Also, let the students know that these varieties don't all grow in the same area of the state or at the same time of the season.
A.
The varieties that are common in GA are: (the list should include)

	Fla 90
	South GA
	Early season

	Sun
	South, Middle, North GA
	Early season

	Earligrow
	Middle and North GA
	Early season

	Cardinal
	South, Middle, North GA
	mid season

	Surecrop
	Middle and North GA
	mid season

	Tioga
	South and Middle GA
	mid season

	Apollo*
	South, Middle, North GA
	mid season

	Albritton
	South and Middle GA
	Late season

	Delite
	Middle and North GA
	Late season

	Chandler**
	South, Middle, North GA
	Early season

	Douglas**
	South, Middle, North GA
	Early season


* Apollo should be planted with another variety to ensure fruit set. Other varieties can be planted alone.

** Hill System Only

B.
Ask students where they can obtain strawberry plants. Answers may include:

Nursery

Neighbor

Feed and Seed Store

When obtaining the plants from a neighbor, you run the risk of getting virus and disease infected plants. Be sure you get plants from a reputable dealer.

C.
Ask students when is the correct time to plant strawberries. 

Answer: Fall through Early Spring

7.
Explain strawberry planting stages.
A.
About one week before planting, put out about 5 pounds of 13‑13‑13 fertilizer over the area where you will be planting. 

B.
Till soil and smooth bed. 

C.
Allow the soil to be settled by a rain before planting.

D.
When soil moisture is ideal for planting(the soil is not wet), lay out two rows which are 4 feet apart.

E.
Each row should be two feet from the edge of the bed. Set the plants two feet apart in the rows (approximately 30 plants for each bed.)

F.
Plant the plants the correct depth in the soil. The top of the crown should be above the soil line.

G.
After new growth appears, remove all flowers in the spring of the year to allow plant development to occur.

H.
Water the strawberry plants so that each plant gets close to one inch of water per week.

I.
Fertilize the bed twice a year with three pounds of 13‑13‑13 or four pounds of 10‑10‑10 in mid‑June and again in late September.

J.
Watch for signs of weeds. You can either hoe, pull, till or spray a herbicide. Be sure to check your county Extension office for recommendations on the herbicides.

K.
You might even need to spray a fungicide to prevent berry rot. Also when doing this procedure, check with the local Extension service for their recommendations.

8.
 Cultural practices that are done in taking care of the strawberry beds range from tilling, hand pulling, mulching, and hoeing. All these are done in hopes to reduce the largest headache that comes with strawberriesCweeds.

A.
Tilling ‑ breaking up the soil in order to break up weed seeds and also large clods of dirt that inhibit the plant from growing.

B.
Hand pulling ‑ pulling weeds by hand.

C.
Mulching ‑ applying a substance to the top of the soil to try to prevent weeds from occurring.

D.
Hoeing ‑ using a hand-held tool to break up the clods of soil.

9. 
Fertilizing can be done a couple of different ways. You can use either 13‑13‑13 or 10‑10‑10 fertilizer. The bed needs to be fertilized two times the first summer. If you use 13‑13‑13 you need to use 3 pounds, if you choose to go with 10‑10‑10 you need 4 pounds. You apply the fertilizer when foliage is dry.  After application, you need to sweep the leaf with a broom or leaf rake.
10
 Mulching of the bed should be done after the fertilizing is done. You should mulch the bed with pine straw before the growth occurs. Rake the straw off the plant; the straw helps the plant keep the berries from rotting.

11.
 Strawberry Diseases can be a problem. Here are some diseases and nematodes that can be a problem when raising your strawberry crop.
Strawberries are produced commercially in Georgia as an annual crop, and by homeowners as a perennial crop. Bacterial leaf spot, Phomopsis leaf spot, Botrytis fruit rot and Rhizoctonia root and crown rot are potentially major problems in commercial production. Anthracoose, root knot nematode, Rhizoctonia root and crown rot, Mycosphaerella and Diplocarpon leaf spots and Botrytis fruit rot are threatening problems for homeowners.

A.
Rhizoctonia Root and Crown Rot
The root rot phase of this disease is favored by cool weather, while crown rot is worse during hot weather. Plants typically collapse just as fruiting starts.  The bottom of leaves are purple, and the leaves curl up. The original crown is killed, and numerous side crowns may develop. This disease organism is controlled by soil fumigation. However, unless clean plants are purchased, the disease may be introduced with plants and because of the lack of competition in fumigated soil, it may spread rapidly. Therefore, it is important to purchase disease free plants.

B.
Phomopsis Leaf Blight
Phomopsis leaf spot has become increasingly important in Georgia in recent years. In annual, plasticulture plantings, the disease starts to develop in the fall shortly after planting. It spreads rapidly and can kill much of the foliage. It remains active as long as there is green foliage on the plants. If plants become dormant in the winter, it will start again in the spring.

Early symptoms are 1‑6 circular, red to purple spots on leaflets. Spots enlarge and develop grey centers. Older spots along veins develop into large V‑shaped lesions. Fruit and calyx infection also occurs. The fungus survives in dead leaves attached to the plants. Fungicides should be applied when new growth starts and continued in the spring where the disease is a problem. Fruit infection is prevented by controlling foliar infection.

C.
Botrytis Fruit Rot
Botrytis fruit rot is the most common and important fruit disease in Georgia. While rot can start on any part of the fruit, it usually starts on the calyx end or the side of fruits touching infected fruits. Affected fruit become light brown. The fungus can also invade other plant parts. Survival of the fungus occurs in infected tissue and in large black sclerotia on the ground or plants. The fungus germinates in the spring when bloom starts and infects bloom parts. From these, it moves into the fruit and may rot it immediately, or be dormant until the fruit ripens. The disease is most severe in wet weather. Protective fungicide sprays should be applied starting before bloom, and continuing through harvest. This fungus rapidly develops resistance to fungicides, so fungicides should be rotated.

D.
Angular Leaf Spot
This leaf spot bacterium survives in dead plant tissue. The disease starts as small, angular, water‑soaked spots on the bottom of the leaves. Spots enlarge but are limited by the veins. Spots are translucent when viewed by transmitted light and dark green in transmitted light. Spots coalesce to cover large portions of the leaf and appear as irregular reddish brown spots on the top of the leaf. Heavily infected leaves usually die. The disease is favored by wet weather with day temperatures of 70 degrees F and night temperatures near or below freezing. The disease usually stops as temperatures increase in the spring.

E.
Leaf Spot and Leaf Scorch
Leaf Spot and Leaf Scorch ‑ Leaf spot and leaf scorch, caused by the fungi Mycosphaerella fragariae and Diplocarpon earliana, respectively, cause about the same type of damage and are spread in a similar manner. The spores of each fungus are usually brought into a field on new plants or spread to new areas by insects, birds or farm implements. Both fungi overwinter on infected plants.

Leaf spot shows up first on the upper leaf surface as a tiny, round purple spot about one‑eighth inch in diameter. At first the whole spot is purple. Later, the center of the spot becomes gray and then almost white. The border remains purple.

Leaf scorch forms small, dark purple spots on upper leaf surfaces. These spots remain dark purple. A white center is never formed as with leaf spot. The spots have an irregular outline. When numerous, the spots run together and leaves appear to be scorched.

The loss of foliage due to these two disease can stunt the entire plant. Severely infected plants may die. During early spring rains, spores from just a few diseased plants can multiply and spread through an entire planting.

F.
Anthracnose
The fungus causing Anthracnose infects stolons, petioles, crowns fruit and leaves. Small dark lesions appear on stolons and petioles in the summer, and girdle them by killing the leaves and unrooted daughter plants. The fungus grows from the infected petioles and stolons into the crown of the plant causing a reddish‑brown firm rot.  The plants wilt and die. The fungus causes round, brown, firm sunken spots on fruit. Normally, death of plants occurs the year after infection occurs. In annual plantings, only plants infected in the nursery die. Buying disease free plants is the best control measure.

G.
Root Knot Nematodes
Nematodes ‑ Root‑knot is the most common nematode attacking strawberries in Georgia. This nematode causes tiny galls (about one‑eighth inch in diameter) to form on feeder roots. Several short branch roots stick out from each tiny swelling or gall. Injured plants appear stunted, take on an off‑color and produce little fruit. Weakened plants are more subject to drought damage and make fewer runners.

The root‑knot nematode is most common in areas where it has been brought in on strawberry plants and in fields where peanuts have previously grown.

ATTENTION!
Pesticide Precautions

1. Observe all directions, restrictions and precautions on pesticide labels. It is dangerous, wasteful and illegal to do otherwise. 2. Store all pesticides in original containers with labels intact and behind locked doors. KEEP PESTICIDES OUT OF THE REACH OF CHILDREN. 3.  Use pesticides at correct label dosage and intervals to avoid illegal residues or injury to plants and animals. 4.  Apply pesticides carefully to avoid drift or contamination of non‑target areas. 5.Surplus pesticides and containers should be disposed of in accordance with label instructions so that contamination of water and other hazards will not result. 6. Follow directions on the pesticide label regarding restrictions as required by State and Federal Laws and Regulations. 7. Avoid any action that may threaten an endangered species or its habitat. Your county Extension agent can inform you of endangered species in your area, help you identify them, and through the Fish and Wildlife Service Field Office, identify actions that may threaten endangered species or their habitat.

12.
Bird control is a major problem when growing strawberries.
Because there is not much food available for birds when strawberries ripen, birds can be a serious problem. The most effective method to keep them from getting most of the fruit is to cover the plants with bird netting. The net will have to be anchored all the way around the planting; otherwise, the birds will walk under it.  To anchor the net, place 6‑ to 8‑inch stakes around the planting every 2 feet. Angle the stakes out away from the rows so that the net can be hooked over the stakes. This will keep the edge of the net close to the ground, and keep the birds from getting under the net. It takes only a few minutes to remove the net for picking, and to replace it after you are through.

13.
 Ask students when is the time to harvest strawberries.
Answers are:

Spring is the main season of harvest.

Some varieties are called >ever-bearers,= which means that the berries are ripe at different times of the season.

Ask students why it is advantageous to growers to have a variety that becomes ripe at one time.
Answer: It cuts down on the cost of labor and time.

14.
 Now that your students have an brief overview of how to grow strawberries, let them have a chance for themselves.
Additional activities:

A.
Purchase a plant per student and allow them to plant and grow the strawberry themselves.

B.
Allow the class to plant a small plot of strawberries in the school garden and require they take care of the strawberries.

C.
Send each student home with a plant and request that they take care of the plant and note its growth and production of the berry.

Let your students have a good time and learn at the same time. This will keep them wanting to learn and remain interested. You can do this by having some kind of contest to see who can grow the best looking plant and fruit. But allow the students to make that call.

Summary
Review the importance of proper site selection and preparation for strawberry production.

Evaluation
Written test
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