Course:
01.464 Nursery/Turf Production and Management

Unit 15:
Producing Commercial Fruit Plants
Lesson 1:
Tree Fruits

QCC:
468, 477, 478, 479, 480, 481, 484
Objectives: 

1.
Identify nursery stock produced in Georgia.

2.
List propagation techniques used to produce nursery stock.

3.
Explain the safe use of equipment used to propagate nursery stock.

4.
Demonstrate propagation techniques used to produce nursery stock.

5.
Demonstrate the process of lining out cuttings.

6.
Demonstrate how to pot-up rooted cuttings. 

7.
Recognize insect and disease pests which infest fruit plantings.

8.
List measures for insect and disease prevention in fruit plantings.

Teaching Time:

8 hours
References:

Dirr, Michael. The Reference Manual of Woody Plant Propagation. Stipes Publishers.
Materials and Equipment:

Plant stock

Budding knife

Shears

Transparencies 15.1.1-15.1.14

Powerpoint: Under Horticulture on Disc 4


Arboriculture


Arboriculture Pruning


Fruit and Nut Production

Teaching Procedure

Introduction and Mental Set

Display tree fruits (or pictures of tree fruits) including apples, oranges, and peaches.  Ask the students which fruit tree did the colonists first attempt to grow in Georgia.  Answer: Oranges. Oglethorpe tried to grow oranges under the big live oak trees when he settled Savannah, Georgia.  Ask students, AWhere does Georgia rank in the production of peaches?@ Answer: Third. California and South Carolina rank above Georgia.  
Discussion

1.
Ask students to list and describe tree fruits found in Georgia.  List on board.
Examples: peaches, pecans, cherries, apples, plums, persimmons, pears, figs, apricots, nectarines
Explain most of these are grown in people=s backyards.
The ones that are grown commercially in the state of Georgia are: apples, pecans, and peaches.

2.
There is a great variety of tree fruits and species in Georgia. within the species.
How many varieties of apples are found in Georgia?
12

How many different varieties of peaches?
17

All varieties are not grown commercially.  They have different traits.

Some peaches taste fantastic but don=t ship well.  Others ship well and don=t taste that good.  The latter are used for canning and cooking.

3.
Prepare a fruit tray of thinly sliced apples of three different varieties.  Allow students to volunteer to taste and sample each variety and then discuss differences of each in a table.

Students may respond: sweet or sour; firm or soft; crisp or wilting; juicy or dry

4.
List the most important tree fruits in Georgia.
Apples, pecans, peaches

5.
Discuss with students why planting apple and/or peach seeds would yield such a poor quality fruit.
A.
The seeds are not true to the variety. 

B.
Many tree fruits are grafted from the parent tree.

C.
Ask students to explain why this is possible...According to some peaches some are self-fruitful 

D.
They can pollinate themselves.

E.
This is not possible if there are more than one variety planted in the same area.
6.
If they don=t come from true seeds, ask students why you can buy an Alberta peach tree from a local nursery and the fruit turns out like the way peaches look in stores?
Because it was grafted.  Transparency of different kinds of grafting techniques.
7.
Read or have handout on historical notes on the early peach industry in Georgia and the part development of the Elberta peach played in establishing Georgia as a major peach producing state.

8.
Ask students to try and explain how to bud, graft, or perform any other form of propagation.  

Transparency of budding techniques. Let students tell you and you list on the board all the techniques they can think of.  Examples: budding, grafting, seed propagation, cutting propagation, root propagation, cell propagation.
9.
Demonstrate some of the different techniques for the students.  Transparency 15.1-15.5.  Use CAUTION when students are handling knives.

10.
Ask students if the trees (majority) that are produced in Georgia are grown in pots or fields.
Most trees are grown in the field and sold bare rooted.
11.
Have students create a table of some of the insects and pests that may infest apples, peaches, and pecans. 15.1.13
12.
 Explain some of the more common types of pest and insects.

A.
Fire blight can affect both apples and peaches.  A bacteria that is passed by pollinating insects.

B.
Apple and peach scab - formation of brown hard like scabs on outside of fruit- caused by a fungus.
C.
Aphids and peach scabs affect all three and may cause viruses to be passed.

13.
Demonstrate the process of lining our cutting by doing this problem.  Also explain that lining out cutting is basically only done in the hardwood cutting industry.

Problem: How many trees can be planted in a field that is 175 ft by 200 ft.  The rows will be 3 ft. apart and the trees will be planted six inches apart.  Also what % is this of an acre?

Answer:
23333.3 trees 23334; 80% of an acre

14.
Once you have rooted up your cuttings for the first time, you need to move them into larger (usually) gallon size pots.  This process is called potting-up cuttings.
Summary

Peaches and apples in the state of Georgia cannot be produced without the use of pesticides.

Pecans can be grown without the use of pesticides, but large commercially grown producers of pecans use pesticides.

When trying to control problems, you need to go to circular 522 ADisease and Insect Control in Home Orchards.@  This circular comes from you local extension service.  It outlines the spray programs that you should be on.

Larger scale growers should seek professional help.

Evaluation
Written test

15.1.1                             Grafting and budding
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Budding (a) and Grafting (b) knives.  A Budding knife has a curved cutting edge.  A Grafting knife has a straight edge.
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Budding and Grafting 
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Steps in Making the spice graft: A) single slanting cuts are made on the scion and understock; B) the parts are fitted to match cambium layers; and C) the graft is tied 
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Budding and Grafting

Steps in making the whip and tongue graft: A) prepared scion; B) prepared understock; C) matched graft; D) graft tied

15.1.4                                
budding and grafting
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Steps in making the veneer graft with a narrow-leaf (needle) evergreen: A) position of the cut on the understock; B) the scion prepared for insertion; C) the completed graft
15.1.5                                
budding and grafting
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Steps in making the saddle graft: A) two slanting cuts on opposite sides of the understock to form a blunt point; B) a section at the base of the scion is removed to match the understock; C) the graft is tied after the cambium layers are matched
15.1.6                                
budding and grafting
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Steps in making the cleft graft: A) using the cleft iron to make the cut; B) spreading the cut to insert the scions; C) the basal slant cuts on the scions; D) placement of scions in cleft; E) cambium region of scion in contact with cambium zone of cleft graft; F) graft waxed
15.1.7                      budding and grafting 
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Steps in making the piece of root graft using a whip graft: A)prepared root piece; B) prepared scion; C) joined grafts; D) tied graft

15.1.8                                
budding and grafting
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 A cross section of the hot-callusing device with a graft union in place.
15.1.9                                
budding and grafting 
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 Steps in making the shield bud graft: A) bud stick and shield; B) T-shaped cut through the bark of the rootstock; C) bark raised to admit the shield; D) bud inserted; E) bud tied 

15.1.10                                
budding and grafting
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Patch budding tools: A) Double-bladed knife made with razor blades; B) double-bladed knife; C) tool consisting of four rectangular blades 
15.1.11                                
budding and grafting
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Steps in making the patch bud: A) the position of the removed patch on the understock; B) the scion patch bud; C) the completed graft before tying; D) the union is wrapped so that all cuts are covered. 

15.1.12                                
budding and grafting
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Steps in making the chip bud: A) the first cut is at about and angle of 20° to form a lip; B) the second one is made 1½” above the first; C) appearance of understock ready for budding; D) bud ready for insertion; E) bud inserted; F) bud wrapped
15.1.13 
Insects and pests of Apples, Peaches, Pecans (sample table)

       Apples



      Peaches

                        Pecans

	fire blight
	brown rot
	birds

	apple scab
	peach scab
	squirrels

	black rot
	leaf curl
	pecan weevil

	bitter rot
	root-knot nematodes
	fall webworm

	red spider mites
	phony peach
	aphids

	apple tree boress
	stony fruit
	aphids and mites

	aphids and fruit worms 
	fire blight
	


15.1.14
Historical Notes on the Peach Industry in Georgia

Information Sheet
The War Between the States stopped the forward progress of the peach industry for approximately fifteen years. Beginning with the mid-1870's, four factors operated together to cause Georgia to spring into a leading place among the peach producing sections of the United States.

1. The Total Disruption of the Labor System of the South. Previous to the War Between the States, the all-out cotton producing policy in Georgia discouraged any agricultural innovation such as peach growing. Pomology then was not considered worthy of the attention of growers of the great staple, cotton. With the total disruption of the labor system, it was logical that a revolution would take place in the State's agricultural routine. Farming on a smaller scale followed as a natural consequence of this disruption. The trend was toward a type of farming that required fewer hands than did "King Cotton." Consequently, peach growing came much more into prominence in Georgia.

2. The Introduction of the Elberta Variety. The introduction of the Elberta variety, a peach that would carry, was still another stone on the foundation of commercial production of the Georgia peach. The background of this variety is most interesting. The known parent of 'Elberta', the 'Chinese Cling', was found growing in orchards south of Shanghai, China, by Robert Fortune, an English botanist. Fortune sent the peach to England in 1844. 'Chinese Cling' was imported to the United States as a potted plant in 1850. In 1857 a Macon banker, I.C. Plant, placed his order for a few budded trees of 'Chinese Cling', 'Early Crawford', 'Late Crawford', 'Old Mixon Free', and 'Stump the World' with a Delaware Nursery. He sent these trees to his good friend, Colonel Lewis Rumph of Marshallville, Georgia. Hr. Rumph grew these trees in his family orchard and considered the fruit of the Chinese Cling very choice. The wife of Colonel Rumph saved pits from the Chinese Cling tree and gave them to her grandson, Samuel H. Rumph, who planted the trees on the Rumph farm in 1870. One of the seedlings produced excellent fruit. Samuel H. Rumph married Miss Elberta Moore, a charming lady, who entertained many friends. At one of Mrs. Rumph's spend-the-day parties, Mr. Rumph was showing the guests a number of choice peaches and telling them the name of each variety. He finally showed the best peach of all and announced no name. Mrs. L. E. Veal, one of the guests, asked its name. Mr. Rumph stated, It is new; it has no name. You may name it. Mrs. Veal replied, Well, let's honor your wife and call it for her. She is perfect and so is the peach. You will never have anything on this continent to surpass it. 'Elberta' is its name. Thanks for the honor. Mr. Rumph thought the 'Chinese Cling' blossom which produced the 'Elberta' was fertilized by pollen from the 'Early Crawford'. Mr. Rumph believed that the new peach would stand shipping. In a trial shipment the 

15.1.14

peaches, packed in one-third-bushel crates, arrived in good condition with no refrigeration. This peach brought five dollars per crate or fifteen dollars per bushel. The first commercial peaches shipped from Fort Valley were grown by Samuel H. Rumph at his Willow Lake Orchard. Mr. Lewis A. Rumph, son of Colonel Lewis Rumph, planted some pits from the same 'Chinese Cling' peach tree from which the 'Elberta' originated, and produced the 'Georgia Belle'. He was of the opinion that "Belle" resulted from a cross of 'Chinese Cling' and 'Old Mixon Free'. The site of the original 'Elberta' and 'Georgia Belle' trees are marked on the Rumph Farm by a Georgia Historical marker as the birthplace of these two well known commercial varieties of the past.

3. The Improvement of Rail Transportation. The third important factor which influenced the Georgia peach industry was the development of rapid rail transportation. Previous to 1880, several methods of transportation were tried to hasten the delivery of this perishable fruit to the northern markets. One method was to ship the peaches to Lest Point, Virginia, by fast freight and then by boat to Baltimore, Maryland. It was said that these peaches reached the consumer in good condition. This rail-boat combination solved the question of cheap transportation but was not considered the ultimate answer. Peaches in these shipments were packaged in one-third-bushel crates. They brought as high as $10.50 per bushel or approximately sixteen cents per peach. The express charges from Atlanta to New York were $3.00 per package, and it took thirty hours. This method was not economically practical for the movement of a large volume of peaches. By 1880, the growing peach industry was demanding fast freight so that the fruit could reach the northern markets in good condition. The very existence of commercial fruit growing in a state like Georgia depends on the maintenance of adequate transportation facilities. It took the railroads many years to work out the fine points of rapid fruit transportation. In fact, it was not until about 1900 that an effective solution was made to the fruit transportation problem.  The number of individual railroad companies Just in the state of Georgia previous to 1900 is a good indication of why it took so long.
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