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Soil Stabilizer Product Study

To compare the effectiveness of 3 soil stabilizer products

e Bareroot trial installed at Rayonier Elberta AL Nursery

* Products tested:
PermaFlex 625 by Tailored Chemical Products
P-1490 by DuraPro Adhesives

SoilTac by SoilWorks
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late May 2018: Tropical Storm Alberto made landfall

July 2018: Germination counts made for each product

October 2018: Seedlings collected and measured by drill
for each product




Results of 2018 Soil Stabilizer Study

Germination counts at 8 weeks post-sowing

Product Density (ft?)
Operational (SoilTac) 19.8
DuraPro P-1490 20.4
Permaflex 325 18.2

* No differences between products in 8 week germination counts



Results of 2018 Soil Stabilizer Study

Loblolly pine seedling characteristics measured in October 2018

Product Density Density Density Shoot RCD Shoot Root
of All of of Height (mm) Weight Weight
Drills  Outside Inside (cm) (g) (g)

(ft?) Drills Drills
(ft?) (ft?)

Operational 20.4 4.9 15.5 25.4 4.06 2.76 0.40
(SoilTac)

DuraPro P-1490 22.3 5.4 16.9 26.3 4.02 2.57 0.36
Permaflex 325 19.8 4.9 14.9 25.0 4.03 2.87 0.41

 No differences between products in seedling densities when
counted by drill



Cost comparisons of 3 products not included in this study

Other products are available on the market: DirtGlue

Powdered formulations available; generally more expensive
even after considering transportation costs

Tailored Chemical Products has relabeled Permaflex® 325 as
AgriLock® in 2019; will produce an AgriLock®Plus product



Thanks to:

Tom Anderson, IFCO Shubuta MS Nursery
Bill Rowan and crew, IFCO Jesup GA Nursery
Mark Davis and crew, Rayonier Elberta AL Nursery

Chase Tolusic, DuraPro Adhesives
Hunter Dinsmore, Tailored Chemicals
Chris Anaya, Soilworks, LLC

Contact:

nina.payne@auburn.edu
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SOIL STABILIZER TRIALS ON LOBLOLLY PINE SEEDBEDS

by
Nina Payne, Ryan Nadel, and Scott Enebak

INTRODUCTION

Agricultural soil stabilization in the U.S. has focused primarily on mechanical rather than chemical methods, as
seen by the creation and practices of the Soil Erosion Service in 1933 and its successors, the Soil Conservation
Service and the Natural Resources Conservation Service (NRCS). Following severe rain and wind events
resulting in seed loss, forest-tree nursery managers began investigating the use of chemical soil stabilizers. Few
stabilization methods or products were available from the agricultural sector, so interest in the development of
chemical products for stabilization of forest-tree nursery seedbeds began in the 1980s.

The Spring 1987 SFNMC newsletter contained an article reporting on the use of GeoTech, a soil stabilizer
product developed by the Borden Chemical Company. Rates, application methods, costs and benefits of GeoTech
applications in a pilot study at the former MacMillan Bloedel Nursery in Pine Hill, Alabama were discussed
Another article on soil stabilization appeared in the May 1987 issue of the Southern Journal of Applied Forestry
describing trials conducted in 1984 and 1985 in three Weyerhaeuser Company nurseries using GeoTech. Seventeen
years later, the increased operational use of soil stabilizers in SENMC nurseries was evident as an article in the
Spring 2004 newsletter reported that of 31 nurseries surveyed, 25 routinely used soil stabilizers following sowing

In 2004, a field trial was conducted by the SFNMC at three Cooperative member nurseries to study the effects of
soil stabilizer on seed efficiency. The resulting report (RR 05-01) found that soil stabilizer is most beneficial when
rain events cause seed loss, but also that the benefits of preventing seed loss with stabilizer in years without major
rain events (and less seedbed damage) was still cost-effective

As member nurseries continue to apply soil stabilizers operationally, newer products from the soil stabilization
field have been developed and are available to growers. Because little is known about these new chemistries,
membership requested that they be examined to determine if seedlings were tolerant to the materials (germination)
and effective in seil stabilization. The objectives of this trial were to compare the effects of three soil stabilizer
products on bed stability, seedling densities and growth characteristics at one nursery site.

METHODOLOGY
The study was installed at the Rayonier Nursery in Elberta, Alabama in May 2018 at the time of sowing. Samples
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Liquid Copper Rate Study

To determine level of tolerance of loblolly pine to over-the-top
applications of liquid copper during the growing season

e Bareroot trials installed at 8 weeks post-sowing at K & L Forest
Nursery in Buena Vista, GA and Rayonier Elberta, AL Nursery

* Product tested:

Ele-Max Copper FL
Helena-Agri Enterprises

Rayonier

Value From The Ground Up’




Single application

3 rates tested to induce
toxicity:

1 gt./ac, 4 gt./ac, 8 gt/ac

(4X, 8X, 32X recommended
label rate)




Results of 2018 Liquid Copper Rate Study

Loblolly pine seedling characteristics measured in October and November 2018

Nursery Rate Density Shoot RCD Shoot Root
(ft?)  Height (cm) (mm) Weight(g) Weight (g)

A 0 oz./ac 28.6 29.7 4.18 2.61 0.47
1 gt./ac 27.6 29.6 4.15 2.60 0.46

4 gt./ac 27.9 29.6 4.21 2.66 0.46

8 qt./ac 29.3 30.6 4.20 2.57 0.46

LSD=0.1 3.4 1.0 0.26 0.33 0.05

B 0 oz./ac 22.5 23.8 3.84 2.40 0.36
1 gt./ac 20.0 24.1 3.87 2.31 0.38

4 gt./ac 20.7 22.5 3.88 2.37 0.37

8 gt./ac 20.8 23.8 4.05 2.43 0.38

LSD=0.1 3.3 1.5 0.32 0.39 0.08

 No differences between treated and nontreated seedling
characteristics



Thanks to:

Ken Singleton, K & L Forest Nursery Inc. Buena Vista, GA
Mark Davis, Rayonier Elberta, AL Nursery

Dr. David South, Auburn University
Dr. Zach Taylor, Helena-Agri Enterprises

Contact:

nina.payne@auburn.edu
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COPPER TRIALS ON LOBLOLLY PINE SEEDBEDS

by
Nina Payne, Ryan Nadel, and Scott Encbak

: O 1 8 INTRODUCTION

In bareroot forest-tree seedling nurseries, soil and foliar samples are used to determine deficiencies of micro- and
macrenutrients necessary for optimum seedling growth and for fertilization recommendations. The micronutrient
copper (Cu) increases the activity of enzymes and is necessary for photesynthesis and for lignin formation in

. .
conifers. Its use in agriculture began as a herbicide for weed control, then was found te be an effective fungicide
when first used on grape crops in the 1880’s in Bordeaux, France

Visible symptoms of copper deficiencies in conifer seedlings in southern U.S. bareroot nurseries are difficult to
t u recognize because these have not been as frequently identified as have symptoms of other nutrient deficiencies
such as magnesium or potassium. In conifer seedlings, low copper levels and availability of its uptake may
appear similar to low potassium levels as chlorosis. Copper-deficient seedlings may have twisted or curled young
R R 1 9 O 2 needles, may exhibit a reduced ability to tolerate moisture stress, and may exhibit incremental banded color
- changes starting at the tip of the needle downward. Symptomology of insufficient copper in pine plantations in
the southern U.S. has been reported as shoets growing in horizontal rather than vertical planes, limp or stunted
needles and twisted branches or stems. Current operational applications of copper fertilizer in forest-tree nurseries
include incorporating recommended amounts of copper sulfate into the nursery soil prier to sowing. An alternative
to this method may be the use of liquid copper applied during the growing season in an over-the-top application.
The objective of this trial was to determine the level of tolerance of loblolly pine to liquid copper applications
made during the growing season

METHODOLOGY

This study was installed in late June and early July of 2018 on loblolly pine seedbeds at the K & L Forest Nursery
in Buena Vista, Georgia and the Rayonier Nursery in Elberta, Alabama, Levels of copper in soil and foliage
were nol measured prior to or after copper applications due to the single study objective of determining seedling
tolerance and the desire to determine toxicity symptomology. A Helena Agri-Enterprises (formerly Helena
Chemical) product, Ele-Max™ Copper FL 4-0-0, was used. This product contains 33% copper and 4% nitrogen.
Its recommended labeled rate for foliar application on conifers is 8 oz./acre to be applied when new season leaf’
production occurs with a second application made in early autumn, For this trial, rates of 4 times, 8 times and 32
times the recommended single application rate were used in an attempt to induce seedling injury. Quantities of

ALWAYS TEST NEW PRODUCTS IN A SMALL AREA OF
NURSERY PRIOR TO LARGER-SCALE USE!
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Micronutrient Product Study






Micronutrient Product Study

To determine effects of 3 plant micronutrient products on
seedling tolerance

* Bareroot loblolly pine trials installed at:
IFCO Jesup, GA Nursery
K & L Forest Nursery Buena Vista, GA
Rayonier Nursery Elberta, AL (+ slash pine)

* Products tested: Megafol by Helena Agri-Enterprises
Axilo Mix 5 by Valagro
Foliar Blend + O2YS by AgriGro



MEGAFOL
2.5GAL

3 T 0 = 5 PLANT NMUTRIENT FOR FRUITS,
VEGETABLES AND FIELD CROPS.

Megafol.
Nitrogen 3.0%

‘GENERAL INFORMATION

MEGAFOL is a liquid foliar fertilizer specially
formulated to improve the vigor of vegetables,
fruits, and field crops.

MEGAFOL is intended to supplement standard
fertility programs and it is a readily available

source of nitrogen and pota: m.

CLEANING OF SPRAYER

Flush with clean water all parts of the sprayer,

GUARANTEED ANALYSIS
Total Nitrogen (N)
Urea Nitrogen (N) .
Other water soluble Nitrogen (N)
Soluble Potash (K20) .
DERIVED FROM: urea; protein hydrolysate;
potassium acetate.

DIRECTIONS FOR MIXING
MEGAFOL will disperse in water with little ay

Potash 8.0% MEX(S

SR s

Axilo:

including the pump, hoses and nozzles, several
r to and after the use of t

tation. Any residue in pails is water-soluble.
Triple rinse and add contents to the spray tank.
o not reuse container.
TANK MIXES: Megafol can be tank mixed with
zers or any other chem
nduct a compatibility test.

Megafol can be applied with copper based prod-
uct on citrus and tomatoes, taking caution not
to spray in extreme hot temperatures or at full
bloom. On other crops with different sensitivities
to copper, a small scale pre test is recommended
before to apply Megafol in combination.

Magnesium 3.0%
Boron 0.5%
Copper 1.5%

Iron 4.0%
Manganese 4.0%
Molybdenum 0.1%
Zinc 1.5%

WEIGHT PER GALLON: 10
5 1) / NET WEIGHT:

NET WEIGHT

Where science serves nature 5Lb (2.3 kg)

FoliarBlend.:

Nitrogen 1.0%

Boron 0.03%

Cobalt 0.002%
Manganese 0.1%
Molybdenum 0.002%
Zinc 0.05%

FoliarBlend

o S AGFiGro

Conditions of Sale,
Limitation of Warranty & Liability.

Product Information

Guaranteed Analysis 1-0.0

)

Recpdable Comtsiner

Stare aut o direct ight.

2 20 Chamca o 8 comparmIn et mine

e v o b o

v e




 Multiple applications made:
8 weeks post-sowing (late June/early July)
10 weeks post-sowing (mid-July)
12 weeks post-sowing (early August)
15 weeks post-sowing (late August)

e Each product applied at 1 pint/acre

* pH buffering of mixture required and adjuvant/surfactant used when
recommended

* Applications made in morning and after irrigation or rainfall when feasible



Results of 2018 Micronutrient Study

Loblolly pine seedling characteristics measured in October and November 2018

Nursery Product Seedling Shoot RCD  Shoot Root
Density Height (mm) Weight Weight

(ft?) (cm) (g) (g)
A Control 19.6 323 484 441  0.65
Axilo 19.7 31.8 477 433  0.67

FoliarBlend 19.4 31.2 4.64 4.18 0.64
Megafol 20.9 31.0 4.70 4.15 0.68

B Control 29.7 28.4 3.89 2.25 0.38
Axilo 31.0 28.2 3.80 2.18 0.34
FoliarBlend  29.1 27.4 3.82 2.18 0.37
Megafol 29.4 29.1 3.90 2.33 0.39

C Control 21.0 25.0 4.09 2.59 0.41
Axilo 20.5 26.2 4.27 2.72 0.41
FoliarBlend  23.2 24.5 4.06 2.44 0.38
Megafol 20.8 25.3 4.05 2.48 0.38




Results of 2018 Micronutrient Study

Slash pine seedling characteristics measured in October 2018

Product Density Shoot RCD Shoot Root
(ft?) Height (mm) Weight  Weight

(cm) (8) (8)

Control 23.8 25.5 3.89 2.66 0.35

Axilo 25.2 25.0 3.87 2.49 0.39

FoliarBlend 25.0 25.0 3.84 2.42 0.36

Megafol 26.6 25.5 3.97 2.58 0.36







Results of 2018 Micronutrient Study

Foliar nutrient levels of

Axilo-treated loblolly and slash pine seedlings measured in January 2019

nutrients in BOLD are in Axilo product

Nursery Species Product N S P K Mg Ca Na B Zn Mn Fe Cu Al
%) (%) (%) %) (%) %) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

Deficient <1.1 <0.1 <0.09 <0.4 <0.05 <0.12 <3 <5 135- <30 <3 185-

Levels 1677 2097

A loblolly Control 4 5¢ 0417 018 08 013 026 004 23 56 458 275 12 433
Loblolly  Axilo 154 017 o016 093 012 034 004 22 56 436 454 11 485

B Loblolly Control 3¢, 012 015 066 007 027 001 47 60 1197 87 8 480
Loblolly  Axilo 476 012 014 o062 008 028 001 48 54 1120 119 6 488

C  loblolly Control 4,9 009 014 049 008 030 002 42 57 802 105 7 437
Loblolly - Axilo 435 009 012 048 007 027 002 42 44 653 103 6 364

C  Slash Control 359 010 020 052 005 030 004 14 41 85 68 5 268
Slash —Axilo 455 010 018 059 006 029 003 14 39 749 95 5 274

 No foliar nutrient samples (nontreated and micronutrient treated) were
found to be deficient in any nutrient measured



Results of 2018 Micronutrient Study

Foliar nutrient levels of

FoliarBlend-treated loblolly and slash pine seedlings measured in January 2019
nutrients in BOLD are in FoliarBlend product

Nursery Species Product N S (%) P K Mg Ca Na B Zn Mn Fe Cu Al

(%) (%) (%) (%) (%) (%) (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm)

Deficient <1.1 <0.1 <0.09 <04 <0.05 <0.12 <3 <5 135- <30 <3  185-

Levels 1677 2097

A Loblolly  Control 1.58 0.17 0.18 0.82 0.13 0.26 0.04 23 56 458 275 12 433
Loblolly Foliar

Blend 1.51 0.18 0.16 0.84 0.12 0.33 0.04 22 58 444 379 15 511

B Loblolly  Control 1.64 0.12 0.15 0.66 0.07 0.27 0.01 47 60 1197 87 8 480
Loblolly Foliar

Blend 1.72 0.12 0.15 0.66 0.07 0.29 0.02 49 64 1162 111 9 508

C Loblolly  Control 1.49 0.09 0.14 0.49 0.08 0.30 0.02 42 57 802 105 7 437
Loblolly Foliar

Blend 1.52 0.10 0.14 0.55 0.08 0.29 0.02 35 48 661 146 6 340

C Slash Control 1.29 0.10 0.20 0.52 0.05 030 0.04 14 41 855 68 5 268
Slash Foliar

Blend 1.49 0.11 0.16 0.59 0.06 0.28 0.03 15 43 716 106 6 290

 No foliar nutrient samples (nontreated and micronutrient treated) were
found to be deficient in any nutrient measured



Results of 2018 Micronutrient Study

Megafol-treated loblolly and slash pine seedlings foliar nutrient levels measured in

January 2019
nutrients in BOLD are in Megafol product
Nursery  Species  Product N S (%) P K Mg Ca (%) Na B Zn Mn Fe Cu Al
(%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Deficient <1.1 <0.1 <0.09 <0.4 <0.05 <0.12 <3 <5 135~ <30 <3  185-
Levels 1677 2097
A Loblolly ~ Control 1,58 0.17 0.18 0.82 0.13 0.26 0.04 23 56 458 275 12 433

Loblolly ~ Megafol 160 0.17 017 078 0.13 029 0.04 24 57 524 46 7 280

B Loblolly ~ Control 1,64 0.12 0.15 0.66 0.07 027 0.01 47 60 1197 87 8 480
Loblolly ~ Megafol 171 0.13 014 059 0.09 027 0.01 47 59 1189 133 10 503

C Loblolly ~ Control 149 009 014 0.49 0.08 030 0.02 42 57 802 105 7 437
Loblolly ~ Megafol 134 009 012 047 007 027 0.02 32 46 704 82 6 319

C Slash Control 129 0.10 020 052 005 030 0.04 14 41 855 68 5 268
Slash Megafol 144 0.10 0.16 0.44 005 0.24 0.03 14 34 727 70 4 279

* No foliar nutrient samples (nontreated and micronutrient
treated) were found to be deficient in any nutrient measured



* Micronutrient deficiencies must be quantified prior to

selection and application of any new product

 Many other products are available on the market:

GREENII

Guaranteed Analysis

Potassium 2.0%
Sulphur 2.0%
Magnesium 1.0%
Iron 2.5%

Boron 0.02%
Manganese 0.05%
Zinc 0.05%

Magnesium 0.5%
Boron 0.025%
Copper 0.25%
Iron 0.25%
Manganese 2.5%
Zinc 1.25%

Calcium 1.0%
Magnesium 1.0%
Copper 0.5%

Iron 0.5%
Manganese 0.5%
Molybdenum 0.1%
Zinc 0.5%



Thanks to:

Bill Rowan, IFCO Jesup GA Nursery
Ken Singleton, K & L Forest Nursery Inc. Buena Vista GA
Mark Davis, Rayonier Elberta AL Nursery

Ken McQuage, IFCO Bareroot LLC
Davey Rehberg, Advanced Ag Solutions
Ricky Sloan, Helena Agri-Enterprises

Contact:

nina.payne@auburn.edu
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MICRONUTRIENT USE ON LOBLOLLY PINE SEEDBEDS

by
Nina Payne, Ryan Nadel, and Scott Enebak

INTRODUCTION

As plant and tissue analyses have become more precise for agricultural operations, prescriptions for micronutrient
applications are becoming more commeon. The micronutrient fertilizer market has expanded as higher crop yields
require more of these nutrients. These ‘trace’ nutrients (iron, calcium, magnesium, manganese, zinc, copper,
boron, aluminum, sodium and molybdenum, among others) are needed in small amounts by plants but can also be
harmful if present in excessive amounts

Bareroot conifer tree seedling nurseries in the southeastern U.S. are generally sited on coarse textured soils to
provide benefits in mechanical operations and drainage. However, these soils also have less nutrient retention than
finer soils, Research on minimum micronutrient levels and ranges of micronutrients that are optimal for conifer
seedling growth was conducted primarily in the 19804, Information on the balance of nutrients in proportion to
one another in loblelly pine seedlings is limited, resulting in a lack of knowledge on the effects of potentially
overfertilizing and causing toxicity by disrupting this balance.

Conifer forest-tree seedling nurseries are rarely included in the development of products that could be useful in
seedling development and nursery management. Recently, producers and suppliers of micronutrient fertilizers
have contacted conifer nurseries about the potential advantages of using these products. The objective of this
study was to determine the effects of three commercially available fertilizer products on seedling tolerance and
toxicity in bareroot loblolly and slash pine. Assessing increased seedling productivity and growth as a result of
fertilizer applications was not included as an objective in this study.

METHODOLOGY

Fertilizer products, ingredients and rates used are listed in Table 1. The bareroot nursery sites included in this
study were the IFCO Nursery at Jesup, Georgia, the K & L Forest Nursery in Buena Vista, Georgia, and the
Rayonier Nursery in Elberta, Alabama. Loblolly pine seedbeds were used at each site, and slash pine seedbeds
were included at the Rayonier Nursery. The first application of the three products was made at approximately 8
weeks post-sowing (late June or early July) at each site. Subsequent applications were made according to product
label and supplier prescriptions two weeks later (mid-July), then at three-weelk intervals until late August. A total
of 4 applications were made on each test site. Because this was a replicated trial, each study installation area was
treated with the same three products at identical rates, times and application method, without regard for existing



Questions/comments?
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