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Figure 4: Nitrogen inputs and removals
for a flatwoods slash pine stand from
which pinestraw is removed annually
beginning at age 10. All values are in
Ibs./acre. (Source: Gholz et al. 1985,
Momis and Pritchett 1982, and
present study).





Course:
03.452

Forest Science II

Unit 7:
Alternative Crop Enterprises
Lesson 1:
Pine Straw

QCC:
165, 171, 173, 380, 390, 409, 410
Objectives: 

1.
Explain how pine straw is produced.

2. Describe the procedure for harvesting pine straw.

3. Evaluate marketing situations and techniques affect soil fertilization.

4. Explain how removal of pine straw may affect soil fertilized.

5. Explain basic economic principles of straw fertilization.
6. List and explain contents of a straw bailing agreement.
7. Estimate yields of straw production per acre.
Teaching Time:

8 Hours
References:

Morris, Lawrence A. and Eric J. Jokela and James B. O'Connor, Jr. Silivicultural Guidelines for Pine Straw Management in the Southeastern United States, Georgia Forest Research Paper 88.1992. 
Materials and Equipment:

Overhead Projector
Pine straw bales

Handouts 7.1.1 and 7.1.8

Teaching Procedure

Introduction and Mental Set

Explain that pine straw is a $50 million industry!  What do we need to know to get involved in the enterprise?  Record the answers on the chalkboard.

Discussion
1.
What factors affect pine straw production?

A.
Nutrient Level

B.
Stand age

C.
Species


2.
Invite a guest lecture from the Georgia Forestry Commission on the importance on pine straw to the economy of your county.

3.
What are the factors involved in harvesting pine straw?

A.
Time of year

B.
Tree species

C.
Stand conditions

D.
Erosion potential

E.
Compaction

F.
Soil fertility
4.
When is pine straw harvested?

Year Round


5.
Methods of harvest

A.
Hand raked

B.
Mechanical raked
6.
What are the three basic categories of pine straw producers?

A.
Those who rake, bale and sell directly to the retailer.

B.
Those who rake, bale and sell for a wholesaler.

C.
Those who rake, bale and sell straw on a retail level.
7.
What are the methods of collection and baling pine straw?

Ranges from complete mechanization of collection and baling to hand-raking and box-baling.
8.
Have the students research wholesale and retail prices of pine straw in county and nearby metro areas.

9.
Display and discuss the handout 7.1.1 APine straw and Nutrient Removal@.

10.
Handout and discuss “Biomass and Nutrient Removal.”  Compare Ag crops to pinestraw.  Handouts 7.1.2 and 7.1.3.

11. 
Discuss handout 7.1.4 and 7.1.4A “Fertilization for Litter Production.”  Discuss nutrient roles, recommendations, and other concerns.

12.
Discussion of “Economics of Fertilization” handout 7.1.5. Discuss: Costs, rates, returns in production, pulpwood prices, and ROI.

13. 
Discussion of “Straw Collection Contract” handout 7.1.6.  Discuss:  


A.  Locations

E. Conditions for removal


B.  Prices


F.  Insurance


C.  Length of contract
G. Arbitration of disputes


D.  Fertilization

14.  
Conduct Activity “Estimation of Annual Straw Production on Per Acre Basis” handout 7.1.7. 

Summary

Pine straw production is an income opportunity in pine stands prior to commercial harvest.



Discuss Handout 7.1.8

Evaluation
Written test
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7.1.1

Pine straw and Nutrient Removal During Commercial Pine straw Harvesting in Georgia.  

Mean and Range Indicated

____________________________________________________________________________________________________________________________
Stand


Dry


               
_____________Nutrients Removed_______________

Basal

Raked
Bale












Stand Type
n
Area

Area
Weight
Pine straw
Removal 
N
P
K
Ca

Mg

____________________________________________________________________________________________________________________________
















-ft2-


-%-
-lbs./bale-
bales/acre
lbs/acre
____________________lbs/acre_________________
Natural Slash
5
94


76
17.7

179

3236
22
1.4
1.3
11.1

2.8
Longleaf

86-102

65-85
15.5-20.4
102-240

1827-4109
14-29
.9-2.0
.7-2.9
8.3-12.9

1.5-3.7
Natural 

6
91


69
18.9

87

1633
9
0.5
0.8
5.3

1.2
Longleaf

68-114

53-100
16.7-20.5
50-188

940-3634
5-19
0.2-1.0
0.4-1.9
2.7-11.2

0.6-3.0

Plantation
3
129
 

89
16.0

191

3201
32
2.6
1.5
11.4

2.6

Loblolly


94-150

77-100
12.2-20.2
75-297

1175-5999
9-60
0.5-4.8
0.8-2.8
5.0-21.4

0.8-5.0
____________________________________________________________________________________________________________________________

















Average
14
100


76
17.9

142

2542
19
1.3
1.1
8.7

2.1
____________________________________________________________________________________________________________________________

7.1.2

Suggested Guidelines for Pine straw Harvesting and Fertilization in the South

____________________________________________________________________________________________________________________________
Stand



Recommended

Site Type
Type
Stand Condition
Raking Frequency
Fertilization Regime
Monitoring
____________________________________________________________________________________________________________________________

Flatwoods with
Young
Suitable on sites with
Annual beginning 
200 N. 50P, 80K, @ age 6;
Foliar macro and micro‑

fine‑textured
Plantations
< 20% palmetto‑brush
@ age 8
200N, @ ages 11,16
nutrients @ ages 11 and 16:

subsoils

 ground cover




Established
Suitable on sites with
Twice during rotation
150‑200N, 50P @
Macro & micro‑nutrients

Stands
< 50% 
palmetto‑broad
following mid‑rotation
ages 8‑12

prior to mid‑rotation


 leaved ground cover
fertilization



fertilization

Flatwoods without 
Young
Suitable on sites with
Annual beginning
200N,50P.80K @ age 6;
Macro and micro‑nutrients

fine‑textured
Plantations 
< 20% palmetto‑broad
@ age 8
200N, @ ages 11,16
sample @ ages 11 and 16;

horizons

leaved cover

Established
Suitable on sites with
Twice during rotation
150‑200N, 50P @
Macro and micro‑nutrients

Stands
< 50% palmetto‑broad
following mid‑rotation
ages 8‑12

prior to mid‑rotation

leaved ground cover
fertilization



fertilization
 

Upper and Middle
Young
Suitable on sites with slopes
Annual beginning
Old fields:

Macro nutrients only ‑

Coastal Plain
Plantations
< 8%; moderately and well‑
@ age 8
200N,50P. @ age 6
sample at ages 11 and 16;

Uplands with

drained

200N @ ages 11,16

loamy to sandy

surfaces 20‑40"




Cutover:

Macro nutrients only sample

deep





200N, 50P, 50K @ age 6
@ ages 11 and 16

200N, @ ages 11,16
Established
Suitable with slopes
2‑3 times during
200N,50P.50K
Macro nutrients only ‑

Stands
< 12%; moderately well
rotation following
@ ages 8‑12
prior to mid‑rotation

and well‑drained
mid‑rotation



fertilization

fertilization

Middle Upper
Young
Suitable on slope
Annual beginning
200N, 50P, @ age 6
Macro nutrients only ‑

Coastal Uplands
Plantations
< 5% in erosion class
@ page 8
200N, @ ages 11,16
sample @ ages 11 and 16

with fine loamy

1 (uneroded)








to clay‑textured









horizons < 20''









from the surface

Established
Suitable on slopes
2‑3 times during
200N.50P.50K
Macro nutrients only ‑

Stands
< 8% in erosion classes
rotation following
@ ages 8‑12
sample prior to mid‑

1 and 2
mid‑rotation fertilization



rotation fertilization

Sandhill sites
Young

characterized
Plantations
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑Not Recommended‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑---

by soils with

sandy surfaces >











40'' deep or
Established
Suitable on slopes
Twice during rotation/
None recommended
Growth plots

without
Stands

< 12%

fine‑textured

subsoil














____________________________________________________________________________________________________________________________

'/Decreased productive potential is possible for even a single raking on these sites. Such a decrease in tree growth must be balanced against income from straw production.

7.1.2

Biomass and Nutrient Removal

	
	Biomass
	N
	P
	K

	
	__________________lbs/acre_________________

	Bermuda Hay
	16,000
	185
	31
	224

	Sorghum
	7,800
	115
	20
	92

	Peanuts (nuts)
	2,250
	90
	5
	13

	Pinestraw (145 bales)
	2,430
	18
	1
	1


7.1.3



7.1.4

Fertilization for Litter Production

Objectives:


1.  Avoid long-term productivity loss by replacing critical nutrients removed by pinestraw raking.


2.  Stimulate litter production and increase timber growth.

Nutrients of Concern:


1.  Nitrogen (N)- deficient in many stands of southern pine, must be supplied on a continuous basis


2.  Phosphorus (P)- deficient on Lower Coastal Plain sites, land use history will influence requirements

3.  Potassium (K)- Deficiencies reported on flatwood sites, most K leached from foliage prior to or shortly after need fall

4.  Calcium, Magnesium and Sulfur (Ca, Mg, S)- soil contents are often low on sandy sites, little pine growth response to additions of these nutrients

5.  Micronutrients- site specific, relatively easy to correct

General Recommendations:

1.  Initially fertilize with 100 lbs/acre N and 25 lbs/acre P.  Use 125 lbs diammonium-phosphate which supplies just over 20 lbs acre N and high source to supply the additional N (175 lbs/acre urea or 235 lbs/acre ammonium-nitrate.)

2.  Fertilize with 100 lbs/acre N (220 lbs/acre urea or 295 lbs/acre ammonium-nitrate) in the late winter or early spring at 5 year intervals.

3.  Fertilize with other nutrients at prescribed time intervals as indicated by analysis of pine foliage.

Other Concerns: 


1.  Compaction- keep off sites when wet.

2.  Organic matter- may result in reduction of soils ability to retain water and nutrients, leave as much organic debris as possible on site

3.  Restrict repeated pinestraw removal activities on erosive sites.

L.A. Morris, Pinestraw Shortcourse

7.1.5

Economics of Fertilization 

	Costs
	Returns

	Fertilizer:
	Pinestraw:

	125 DPA @ $175/Ton         $10.90
	85 bales (1500 lbs.)

	175 Urea @ $160/Ton         $15.60
	               @ $.45/bale                  $38.25

	
	

	Application:
	Pulpwood:

	Ground application              $12.50
	2.5 cords @ $30/cord                $75.00

	TOTAL                                 $ 39.00
	TOTAL                                         $113.25

	
	ROI = 32.5%

	
	


7.1.6

PINE STRAW COLLECTION CONTRACT

This contract is entered into this ______ day of ________________, 20__ by and between _______________________ as LANDOWNER and ____________________ as BUYER for the collection , baling, and removal of pine straw on the property of the LANDOWNER as shown on the attached map marked “Exhibit A” being found in _______________________ County, Georgia.

The LANDOWNER agrees to sell and the BUYER agrees to buy under the terms and conditions hereinafter stated pine straw located on the above mentioned tract of land belonging to the LANDOWNER and being found in __________________________ County, Georgia.

The BUYER agrees to pay the LANDOWNER for all pine straw collected under this contract the rate of $________ per acre per year, payable each year prior to the beginning of the pine straw harvest operations.  The acres agreed to for this contract are ____________ acres.

The contract terms will be for the period of four (4) years beginning _________, 20____, and ending _________, 20____.  

BUYER agrees to fertilize total acreage once during the life of this contract with Urea (or comparable fertilizer) at a rate of 325 pounds per acre.

The BUYER agrees to collect, bale, and remove said pine straw in strict accordance to the following conditions:

a. Only one pine straw raking per year will be allowed.

b. Straw bale hauling will be as uniform as possible over the stand to prevent root compaction.

c. All trees scarred or wounded will be flagged, sprayed with Lindane, and the wound painted.

d. All litter and trash will be picked up and removed.

e. All damages to fences, roads, or other improvements will be repaied or paid for at replacement value by the BUYER.

f. No other rights or privileges are implied or granted under this agreement, other than that of ingress and egress using established roads for the purpose of the harvest and removal of pinestraw.

The BUYER agrees to provide a certificate of insurance for workers compensation and general liability upon request to the LANDOWNER.

In the event of a disagreement that can not be resolved by the LANDOWNER and the BUYER, an arbitration panel will be selected in the following manner:  The BUYER and LANDOWNER shall each select a member for the panel, and these two members will select a third member of the panel. The settlement as determined by the arbitration panel shall be binding on both parties to this agreement.

We, the undersigned, do here agree to the above terms and conditions of the contract.

Signed this __________ day of ________________, 20___.

____________________________
____________________________  

WITNESS



LANDOWNER






ADDRESS:

____________________________
Tax ID#

NOTARY PUBLIC 

My Commission Expires:________






BUYER:

____________________________
BY:__________________________

WITNESS

___________________________

NOTARY PUBLIC

My commission expires:________







7.1.7

Activity

Course 03.452

Unit 7

Estimation of annual straw production of one acre

1.
Select a tree inside of a forest stand.  Flag tree with tape.

2.
Measure the ground area of the canopy to determine square feet of crown coverage for selected tree.

3. 
Construct 3’ X 3’ straw catchers for placement around selected tree.


Straw catchers are constructed by nailing 3 foot 2” X 4” sections together to form a box 3 foot square on the inside.  Nail or tack ¼” hardware cloth to bottom of square 2 X 4 frame.  Note:  Inside of square should be 3 feet from inside corner to inside corner to give accurate 9 square feet.  (some boxes may also be used to monitor seed fall by placing screen wire inside box and ½” or 1” hardware cloth on top to prevent birds and rodents from eating seed.  Boxes should be raised 1 foot above the ground to catch seed.

4.
Place 3 or 4 boxes inside the canopy area of the tree.  Divide the square feet of the total number of boxes by the square feet of the tree canopy coverage to determine percentage of straw catch.  


Example:  Canopy coverage 12’ X 14’ = 168 square feet.  3 catches X 3 square feet each = 9 square feet.  9 / 168 = 5.3% of area covered for straw capture.

5.
Remove straw and weigh once a month for 5 months.

6.
Calculate total production for 1 year by the following method:


A.
 Determine the part of the year that straw was caught. 



(5 months = 41.6% of year)


B. 
Determine the percentage of canopy that straw is caught under.


Example- 3 boxes = 9 sq. ft.  Total canopy 12’ X 10’ = 120 sq. ft.  9/120 = 7.5% of canopy caught.


C.
Multiply the total pounds of straw caught by 13.33 (100/ 7.5 = 13.33)



.75 pounds X 13.33 = 9.98 lbs.


D.
Multiply total pounds by 2.40



9.98 X 2.40 = 23.95 pounds per tree per year


E.
Calculate pounds of straw fall per acre by multiplying total pounds per tree by number of trees per acre.



23.95 X 200 TPA = 4790 lbs straw per acre


(Above numbers are examples only.  Straw fall varies by season of the year, species, site, etc.  Actual numbers may vary considerably.)

Intensive Pine Straw Management

Condensed by Dennis Martin From

“Silvicultural Guidelines for Pinestraw Management" by Dr. Larry Morris et al

One of the biggest problems with forestry has always been the long investment periods required over the rotation. Fire, insects and risk factors combined with the cost of money (interest) make any additional income, especially income early in the rotation very attractive. Harvesting pine straw, which can begin in plantations as early as 8 years old can provide this early regular income until timber harvest in stands are properly selected and managed. (Note. CRP plantations cannot be harvested until the contract expires.) If anything other than a occasional harvest (2-3 times over the rotation) is considered, then the two major areas of soils and stand conditions need to be evaluated. 

Stand selection 

In general two types of stands are favored, natural longleaf and slash stands which can be hand raked and loblolly and slash plantations which can be hand or machine raked and baled. Longleaf and slash are favored since they have longer needles that retain their reddish color. Loblolly on the other hand enjoys a larger range and is a more prolific producer. 

The amount of understory vegetation is almost as important as the stand type. All stands need crown closure to reduce the invasion of weeds on the site. Most sites will benefit from further competition control which will increase the area that is rakeable and improve the quality of the straw by removing briars and other broadleafs. Applications of approved herbicides at release rates can achieve this effect. Mowing may also be effective in old field plantations where grass and small brush is a problem. Mowing should be accomplished after spring growth but well ahead of harvest to allow settling and break down of the mowed material. 

Soils

1.  Erosion - Harvest of more than 2-3 year intervals should not present problems with erosion since a layer of decomposing needles is present. More frequent harvests need to be restricted to course sand flatwood sites of less than 2% slope and sandy to sandy loam upland sites of less than 8% slopes in the coastal plain. Research on piedmont sites which are predominantly clay is on going. Soil surveys from the SCS can provide additional information which may help with selection of piedmont sites as well as coastal plain sites. 

2.   Compaction - This is generally not a problem for several reasons. The sites are harvested by light equipment, the soils are course on most sites and the soil moisture is low since straw can only be raked when it is dry. As soil texture becomes finer, the potential for compaction increases. Again soil surveys provide information on equipment limitations for compaction. 

3.   Fertility - Most sites with repeated harvest will require additional nutrients to maintain their productivity. It is best to monitor the site by taking foliar samples in January near the top of the crown in 10 to 15 dominant or codominant trees across the area. The samples should be from the second whorl of the first growth flush and sent to one of the laboratories listed. The level of harvesting intensity will determine how often to sample. If loblolly falls below 1.2% nitrogen or. I% phosphorus or slash falls to 1.1% nitrogen and .09% phosphorus, fertilization should be done according to the attached table. 

Information on longleaf is incomplete but a conservative approach using loblolly values should be safe.


Southlands Analytical Laboratory


International Paper Co.


Route 1, Box 421


Highway 97 South


Bainbridge, GA 31717


(912) 246-3642


Agro Services International, Inc.


P.O. Box 667


215 East Michigan Avenue


Orange City, FL 32763


(904) 775-6601



Soil Testing and Plant Analysis Laboratory

UGA, Cooperative Extension Service


2400 College Station Road


Athens, GA 30605-3698


(404) 542-5350
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