Course:
01.464 Nursery/Turf Production and Management

Unit 13:
Sod Production
Lesson 2:
Managing the Turf Crop

GPS:
CTAE-FS-1, CTAE-FS-2, CTAE-FS-4, CTAE-FS-6, 

CTAE-FS-11, AG-NL-10-A, AG-NL-10-C, AG-NL-10-D, AG-NL-5-C
Objectives: 

1.
Identify and classify turf grass species

2.
List growth requirements of individual turf grass species.

3.
Interpret soil test results.

4.
Select appropriate fertilizer according to soil test results.

5.
Apply fertilizer.

6.
Identify insect, weed and disease pests of turf grass.

7.
List measures for Integrated Pest Management in turf grass.

8.
Identify mowing, aerating, and dethatching equipment used in sod production.

9.
Explain the safety practices used in the operation of equipment.

10.
Discuss the water needs of turfgrass.

11.
Apply irrigation to turfgrass.

Teaching Time:


4 Hours
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Materials and Equipment:
Handout- Copy of soil test analysis

Work problem- Calculation of fertilizer for specific turf and square feet.

Samples and narrative description of Turf Insects, Diseases and Weeds

Powerpoints: Horticulture / Lawn & Turf: Lawn Maintenance, Lawns
Teaching Procedure

Introduction and Mental Set

Ask students if they prefer a properly manicured lawn over a less managed yard.  After discussion, ask where do they think the turf in the well manicured lawn comes from and does it take the manageability of a normal vegetable or fruit crop and why?
Discussion

1.
Ask the students what makes turf grass grow and what makes it die?

2.
Discuss how soil affects turf grass growth.

3.
Discuss the handout of the copy of soil test results and discuss how this information could be used to improve sod growth.

4.
Hand out the work problem that will utilize the soil test results in calculation of the amount of fertilizer to apply to a specific turf type and square foot area.

5.
Laboratory

Construct lab stations with samples or pictures of different types of insects, diseases and weeds of turf grass.  The lab station should include physical and narrative descriptions and measures for integrated pest control.
6.
Students should work independently through each lab station recording information.

7.
Visit sod farm or lawn equipment supply store for identification and safe operation demonstration of sod production equipment.

8.
Ask the students how many inches of water per week does turf grass need to survive.

9.
Discuss the water requirements and types of irrigation systems used for each type of turf grass.

Summary
Review and test the students on the types of turf grass, insects, diseases and weeds that inhabit turf grass growth.
Evaluation

Written test
13.2.1


Fertilization 
Proper fertilizing for sod production normally reflects the need for grass re‑growth following establishment or cutting of the prior crop. Nitrogen is the most important nutrient regulating this regrowth. Generally, higher rates and frequencies of nitrogen application reduces the production time for a crop. 

However, excessive nitrogen rates forces excessive top growth at the

expense of the roots, thus reducing the "liftability" of the sod. Economics also dictate, to an extent, the amount and frequency of nitrogen use. A balance needs to be maintained between all major and minor elements since the unavailability of any nutrient may weaken or delay the production process. Sod managers should test all fields before planting and yearly thereafter to regulate pH and nutrient levels and needs of the particular grass being grown. 

Many of Florida's soils naturally provide adequate phosphorous and soil pH levels. Apply phosphorous and liming material (if necessary) prior to planting. Phosphorous is available as Super Phosphate (0180) or Triple Super Phosphate (0450). Growers commonly use one fertilizer containing both nitrogen and phosphorous. Examples of such sources include 16200 or 11480. The optimum soil pH for St. Augustine grass, bermuda grass, and zoysia grass is approximately 6.0 to 6.5. Centipede grass and bahiagrass have an optimum soil pH of 5.0 to 5.5. 

Following the first mowing, apply fertilizer at the rate of 40 to 45 pounds of actual nitrogen per acre. A fertilizer with a nitrogen: potassium ratio of 2:1 should be used to increase the turf's stress tolerance level and promote better rooting.

Subsequent fertilizer applications should be made following the second mowing. Continue fertilizing every 4 to 6 weeks until the grass develops a complete ground cover. 
13.2.2


PEST MANAGEMENT 
Preplant fumigation with materials such as methyl bromide, dazomet (Basamid), or metam‑sodium (Vapam) may be required when sod farms are established on land previously used for row crop farming. Fumigating will reduce perennial weed species such as bermudagrass, nutsedge, torpedograss, and sprangletop. Soil sterilization will also reduce nematode populations which are difficult to control once the grass is established. It is recommended that the sod field be fumigated at least every 5 years to help control weeds, nematodes, and other pests (2). 

Methyl bromide is expensive (approximately $1,000/acre) due to the plastic cover required to ensure activity and may only be applied by a certified applicator. This material provides better pest control and the treated area can be planted within 48 hours after the cover is removed. 

Metam‑sodium or dazomet do not require a cover, but a certain amount of efficiency is sacrificed. If a cover is not used, metam‑sodium, once applied, requires incorporation into the soil. Incorporation is achieved by rolling, irrigation, and/or tilling the material to the depth of desired control (usually 6 to 8 inches). Poor performance will result if this incorporation is not performed. A minimum waiting period of 14 to 21 days is required before planting in metam‑sodium‑ or dazonet‑treated soil. 

13.2.3


Irrigation 
Irrigation is required for quality sod production. Ample water of good quality should be a priority during the planning stage.  Water sources include wells, sink holes, ponds, streams, and canals, as well as effluent sources from nearby municipalities and industrial sites. Effluent or grey water can be an excellent and inexpensive source of irrigation. However, these water sources may fluctuate widely in pH, salt, and nutrient levels. Many municipalities also require a contract stating that the grower must accept a certain number of gallons per given time whether irrigation is needed by the turf or not. These are issues that should be addressed early in the planning stage if effluent water is to be used. 

Irrigation systems normally involve center‑pivots, lateral pivots, walking or traveling guns, or subirrigation (raised water tables).  Consider the size and location of your operation, and the availability of a reliable mechanic, plus backup pumps and accessories when choosing a particular system. 

In subirrigation, water is applied beneath the ground surface, rather than on it ‑‑ usually by creating and maintaining an artificial water table at some predetermined depth. This artificial water table is created over a natural barrier located one to several feet below the soil profile that prevents deep percolation. The barrier may be a relatively impervious layer in the substratum or a permanently high natural water table on which an artificial table can be built. The water table is kept at a fixed depth, usually 12 to 30 inches below the surface, by ditches surrounding the sod field. Moisture then reaches the plants through capillary action.   The topography must be nearly level and smooth. The soil immediately below the soil surface must be sufficiently permeable to permit the free and rapid movement of water laterally and vertically. The distribution system must consist of a well planned system of main ditches, field laterals, and structures, which will permit the water table to be raised to a uniform depth below the ground surface over the entire region. Ditches are typically 40 to 60 feet apart. An adequate outlet for drainage of the irrigated area must be available or provided for. 

Principles involved in subirrigation are the same in all areas, although the means of introducing water into the soil profile may differ. Water is usually introduced into the soil profile through open ditches. However, water injection through pressurized pipes is sometimes necessary. 

13.2.4


Harvesting

Turfgrass is harvested when sod has developed enough strength to remain intact with minimum soil adhering when cut. Time required to produce a marketable sod from initial establishment depends on turfgrass species, soil type, and growing conditions. Time typically required between harvests for most turf sod is listed as actual growing months in Table 5. 

Several weeks prior to harvest, the turf should be conditioned in order to enhance its color. Suggested practices include mowing only with a reel mower, applying iron within 2 weeks of harvest, and applying no chemicals during the week prior to harvest. Using a sweeper or vacuum to remove mowing clippings the last 3 to 4 weeks leading up to harvest also improves the turf's appearance. 

Sod must never be cut when under moisture stress. The cutter blade bounces out of the ground, the sod has little strength, and turf is under stress by the time the owner receives it. 

Mechanical sod cutters harvest strips 12 to 16 inches wide and 2 to 3 feet long. Growers with less than 100 acres commonly use a small, hand‑operated, walk‑behind unit which has a 150 to 200 sq. yd. cutting capacity per hour. Larger growers usually use tractor mounted and/or self‑propelled harvesters capable of cutting 600 to 800 sq. yd. per hour. Sod is stacked on wooden pallets either in rolls or as flat slabs. The amount of sod harvested can be doubled if sod is rolled instead of stacked as flat slabs (4). However, rolled, harvested sod must also be more mature.  Approximately 400 to 500 sq. ft. of sod is stacked per pallet with a forklift required for placing pallets on transport trucks. A tractor‑trailer load typically consists of 10,000 sq. ft. of sod. Forklifts that are rear‑mounted on tractor‑trailers provide a quick and easy method for unloading. 

Recently, improvements allow larger rolls to be harvested. The "Big Roll Sod" typically are cut as a continuous roll 42 inches wide and up to 100 feet long. This allows up to 24 100‑foot rolls to be hauled on a semi‑trailer totaling 8,400 sq. ft. of grass. The roll lies like a carpet and generally is more stable and requires less water for establishment compared to traditional slab sod since fewer cut edges are exposed. Currently, the big rolls are being used for stabilization of roadsides and landfills. Less labor is involved in installing the big rolls on large area jobs but are more cumbersome on smaller sod installation jobs such as lawns. 

13.2.4


Harvesting

Thickness of soil removed during harvesting varies with turfgrass species. Removing the least amount of soil is the objective of an efficient sod harvest. Soil conservation must be a priority in order to ensure long‑term productivity of the soil. Ideally, 3 to 2 inch of rootzone should be removed when sod is cut. Sod that is thin‑cut is easier to handle, less expensive to transport, and

knits in more quickly than thicker‑cut sod. However, sod that is thin‑cut is more susceptible to drought injury. 

Growers harvest up to 40,000 sq. ft. per acre per cutting. However, normal yields are generally between 28,000 and 38,000 sq. ft. per acre. A two‑inch ribbon of grass is typically left between harvested strips for re‑establishment from stolons. Bermudagrass producers often clean‑cut a field because bermudagrass re‑establishes from rhizomes, as well as from stolons.

Centipedegrass and St. Augustinegrass must re‑cover the ground with stolons from ribbons left between harvested strips. Once harvesting has been performed, these strips should be lightly incorporated into the soil by rototilling and rolled to smooth the soil surface. If this is not done, the remaining strips will provide a bumpy surface for mowing, fertilizing, and harvesting equipment. If practical, harvest the second crop at 90 to the first to minimize this uneven surface. For bahiagrass fields, ribbons may or may

not be left. In either case, the fields are usually reseeded to hasten recovery. 

Separating turfgrass cultivar areas in the field must be achieved to prevent contamination from adjacent areas. Normally, this is achieved by carefully planning, before establishment, with the use of service road or drainage ditches between cultivars. If these barriers are not used, a minimum of eight feet of tilled or bare soil must be maintained between grasses. A nonselective herbicide such as glyphosate may be used to maintain bare soil. 
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