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Nursery Production and Management

Unit 12:

Harvesting and transporting Nursery Crops


Lesson 1:
Harvesting Field Grown Crops
QCC:
468, 478,483,484

Student Objectives:
1.
Determine when to harvest field grown crops.

2.
Determine packaging methods for various types of field grown stock.

3.
Describe methods of harvesting nursery crops.

4.
Outline the steps in harvesting field grown nursery crops.

Teaching Time:


2 hours

References
Nursery Production: Teacher Edition.  2nd Edition. Pennsylvania  State University.  State College, PA.  1989.

Nursery Production, Student Edition.  2nd Edition. Pennsylvania  State University.  State College, PA.  1989.

Nurseryman=s Standards for Nursery Stock
Tools, Equipment, Materials
Round point shovel

Burlap

Nails or twine

Sharp shooter balling spade

Overhead projector

Transparency 12.1.1

Handouts 12.1.2 and 12.1.3

Teaching Procedure
Introduction and Mental Set
Statement of Problem:  Certain nursery plants grow better in field conditions where others thrive in containers.  Also, some field-grown plants are better harvested balled and burlapped versus bare root.


Discussion
1.
What types of plants are field grown?

A.
Trees

B.
Shrubs

C.
Rose bushes

2.
What are the advantages and disadvantages of field grown verses pot culture? Display and discuss transparency 12.1.1.


	Field Grown
	Pot Culture

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	plants can live longer without water in field
	lots of labor digging
	harvested anytime
	lots of care needed during production

	plants grow larger
	limited harvest season
	little labor needed for harvesting
	pots may topple over in wind

	can remain in ground for years if not sold
	B&B plants are very heavy
	can easily control nutrition
	pots dry easily

	care during production is less intense
	bare root plants dry out and die easily
	More plants per square foot
	Cost of containers

	
	storage may be a problem after harvesting
	
	

	
	cannot be balled & burlapped on coarse soil that will not hold the ball
	
	


3.
Ask students to determine the cost of digging, balling and  burlapping plants given the following:
A.
One person can dig and B&B 32 shrubs in an 8 hour day.  If you pay $6 per hour and it cost you an additional $2 per hour for benefits, how much labor costs must be added to each plant for harvest cost?  $2.00

B.
Ask the students if the above problem means that growing in pots is cheaper than in the field?  No, the total cost of production would have to be determined for each crop and compared.  The answer will vary by crop and the producer=s situation.  The cost is probably pretty close to the same.  The deciding factors are:

· usually the size to be grown to, 

· labor availability and 

· is the climate suitable for open weather production.  

4.
Lead the students to recognize decisions that must be made or jobs to be done in harvesting field grown nursery crops.  (What, where, when, why, which)

A.  When to harvest?

B.
What method of harvesting to use?

C.
How to harvest?

5.
Problem Solving:
Let=s look closer at each of these questions.

A.
When to harvest?

1.
Draw inferences -- Ask students when they think field crops should be harvested.  List their responses on the board.  Answers will vary.

2.
Determine factors (reasons for student=s guesses above)

· Season of growth

· Selling opportunity 

· Storage availability

· Soil moisture

3.
Test opinions - consider personal experiences, teacher experiences, specialists recommendations, experiment station reports, books and each factor listed by students.

· Ask students for experiences - have you moved a plant in mid-summer?

· What challenges did you face?

Possible answers:

-
Severe wilting

-
Excessive water needed

-
Stunting of growth

-
Leaf loss

-
Plant death

· Have students read about harvesting field grown plants on page 126 in the Nursery Production reference text.

· Soil moisture 

-
When they think soil will hold together best: wet or dry?


-
Ask them how to make sand castles and mud pies.

-
Mix lots of water in soil and work out the air, the soil particles stick together.

· Selling opportunities

-
When do people buy plants?


a.
Landscapers year round

b.
Homeowners mostly fall and spring.

-
What is the best planting time?

a.
Late fall

b.
Winter 

c.
Early spring

d. Fall is the best of the three because plant roots become 

established before coming out of dormancy.


-
If plants are dug around Christmas to January, why might we have a storage problem?

a.
If not sold immediately, plants must be protected from freezing, usually by heeling in.  

4.
Conclusions

A.
Summarize data (or ask student to summarize discussion) and ask several students for their conclusions about when to harvest field grown plants.

· When should field grown plants be harvested?

· Ask for their reasons for their decisions.

B.  What method of harvesting could be used?

1.
Draw inferences

· How do you harvest field crops?

- 
hand digging 

-
tractor/truck powered spading machine, plowed up for bare root harvest

2.
What factors?

-
Cost

-
Size of operation

-
Labor available

3.
What are the advantages and disadvantages of students when they would use hand labor over machine labor when harvesting field crops?  Distribute handout 12.1.2

	Hand Labor
	Machine Digging

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	may be less expensive for small operation
	labor is sometimes hard to find
	may be best for big operations
	machines are expensive and depreciate costs are high - high overhead

	you only pay for work that is actually done
	hand digging is slow
	time saver-especially for rush job
	the size of the nursery may not justify the expenditure for a machine

	best for small plants
	big plants require a ball too large to dig and handle by hand
	tractor may already be available
	

	very low overhead
	
	machine digging is only practical method for very large stock
	

	
	
	you might share a machine with a neighbor (define cooperative)
	


4.
Conclusions

Summarize data (or ask a student to summarize discussion) and ask several students for their conclusions about what method of harvesting to use.

-
What method would you use and why?

C.
What harvesting techniques are used to harvest field grown crops?

· Balled and Burlapped

· Bare root

· Demonstrate ball and burlapping a plant and have students practice if plants are available and it is the proper season.  Wild plants in a nearby field or woods will do for this practice exercise if nursery plants are not available.

-
Have students determine the proper root ball size for plants to be dug based on the Nurseryman=s Standards for Nursery Stock.  Have students read the section.  Give several examples and have students give the proper ball size.

-
Have the students read the procedure in the Nursery Production reference text.  Ask them to explain the procedure.

-
Have students practice balling and burlapping plants.

-
Bare root harvested field grown crops must be placed in a refrigerated storage area to prevent the roots from drying out.

Summary
Harvesting field grown crops during the proper season and using the appropriate harvesting technique will increase the successful transplant rate.

Evaluation

Written test reviewing the advantages and disadvantages of field grown crops and containers, harvesting methods and techniques.

Ball and burlap a field grown plant.

12.1.1
	Field Grown
	Pot Culture

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	plants can live longer without water in field
	lots of labor digging
	harvested anytime
	lots of care needed during production

	plants grow larger
	limited harvest season
	little labor needed for harvesting
	pots may topple over in wind

	can remain in ground for years if not sold
	B&B plants are very heavy
	can easily control nutrition
	pots dry easily

	care during production is less intense
	bare root plants dry out and die easily
	More plants per square foot
	Cost of containers

	
	storage may be a problem after harvesting
	
	

	
	cannot be balled & burlapped on coarse soil that will not hold the ball
	
	


12.1.2
	Hand Labor
	Machine Digging

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	may be less expensive for small operation
	labor is sometimes hard to find
	may be best for big operations
	machines are expensive and depreciate costs are high - high overhead

	you only pay for work that is actually done
	hand digging is slow
	time saver-especially for rush job
	the size of the nursery may not justify the expenditure for a machine

	best for small plants
	big plants require a ball too large to dig and handle by hand
	tractor may already be available
	

	very low overhead
	
	machine digging is only practical method for very large stock
	

	
	
	you might share a machine with a neighbor (define cooperative)
	


12.1.3


Information Sheet

Digging Nursery Stock


Semi-Bare-Root Digging Procedure for Nursery Stock.


Dr. J. H. Tinga, retired from the Horticulture Depart​ment, University of Georgia


Taken from an article in American Nurseryman magazine.

Undesirable weather has always limited B&B digging of nursery stock to a restricted number of days during the dormant period. Skilled labor required to dig tra​ditional B&B has but disappear​ed. Mechanized equipment can perform these tasks but it is expensive.  This sys​tem can use less skilled labor, dig over a wider period and work well on smaller jobs. This can be accomplished by semi-bare-root digging almost any time of year and reestablishing a root system in a con​tainer before selling.

The time period needed to re​establish the root system will depend entirely upon the soil temperature. If you dig during the cold season, little root regenera​tion occurs immediately. When the plants are dug in the fall or spring months, very fast root regeneration will occur, usually within six to eight weeks.

The system works very well dur​ing the summer months ( after the first flush of top growth is over), be​cause root growth is very rapid dur​ing this period. I have successfully containerized many ornamentals in​cluding dogwood, wax myrtle, red​bud, cleyera and photinia during this period. It is necessary to provide a low leaf transpiration environment to the containerized plants during this period. Heavy pine shade or 50 to 75 percent lath shade, plus a time​clock operated sprinkler system, would be a necessity for the plants to survive during the root regenera​tion period during the summer months.

The objective is to get the tree out of the ground in a minimum a​mount of time. The shovels should be sharp and also have sturdy handles, because considerable "pry​ing" is done to get the plant out of the ground. Note that the digging is done toward, instead of away from, the tree as is done with conventional B&B digging. Two men circling clock​wise around a small tree can get a tree out in one or two minutes if the soil is friable and moist. It is much slower in dry clay soils or soils con​taining numerous stones.

The hand diggers trench around the tree and cut the tap root. Little effort is made to keep the ball intact. The objective is to obtain a large root area about one to two inch​es wider than the container. This is done in order to get as many of the small fibrous roots as possible, be​cause these are the most valuable roots on a transplanted tree.

12.1.3
In regular B&B digging, many of the shallower fibrous roots are lost due to shaping the top of the root ball. In semi-bare-root digging, the root ball does not have to be shaped and these roots are saved.  By doubling or tripling the number of fine roots left on, it is pos​sible to cut the shock time by half.

The tree is planted in a con​tainer immediately after digging. This operation is done in the field to prevent drying of the roots. It is very important that trees not be piled on a truck and potted later, because this will re​sult in drying of most of the small fibrous roots. A pine-bark or other potting mix should be placed in the bottom of the ​container. If the field soil is a sandy loam, it often contains adequate aera​tion to be used in filling the contain​ers. The weight of field soil is a dis​advantage of its use for this purpose. The container is larger than a B&B plant and heavier, because it has to con​tain more roots.

It is necessary to force the root system into the container, because the root system is slightly wider than the container. Wooden baskets are often used for containerizing field-grown plants.  Baskets not treated with a wood preservative are preferred.  The basket is planted with the plant.  Untreated baskets will deteriorate in the ground in a matter of weeks, which is desirable. The customer should be advised not to plant a basket tree too deep. It should be planted no deeper than the soil level inside the container. This means that the rim will be above ground level. The surface mulch should cover the rim and thus hide it from view.

Pine shade is desirable for the stor​age of the containerized trees. The environment is useful for the winter​dug trees in order to reduce drying out of the tops during the time that the roots are becoming re-established. During the spring, summer and fall, a time clock-operated sprinkler system is a necessity for trees dug during these periods. The critical factor is to apply just enough water to keep the humidity high with​out keeping the container soil water​logged.
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