ically based treatments for
duction of loblolly pine.

S.A. Enebak

School of Forestry and Wildlife Sciences
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Product

Kodiak

Deny

Actinovate

YIB

Epic

Bacteria

Bacillus subtilis

Burkerholdia cepecia

Streptomyces lydicus

Bacillus spp.

Bacillus subtilis

Target Effect

Growth promotion &
Biocontrol of Rhizoctonia
and Fusarium

Biocontrol of Fusarium &
Pythium

Biocontrol of Pythium,
Fusarium & Rhizoctonia

Root growth promotion
Growth promotion & Bio-

control of Rhizoctonia and
Fusarium



		Product

		Bacteria

		Target Effect



		Kodiak

		Bacillus subtilis

		Growth promotion & Biocontrol of Rhizoctonia and Fusarium






		Deny

		Burkerholdia cepecia

		Biocontrol of Fusarium & Pythium






		Actinovate

		Streptomyces lydicus

		Biocontrol of Pythium, Fusarium & Rhizoctonia






		YIB

		Bacillus spp.

		Root growth promotion



		Epic

		Bacillus subtilis

		Growth promotion & Bio- control of Rhizoctonia and Fusarium
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| seedling density, size and dry weight by
Seedreatment with Paenibacillus macerans for loblolly
PINEEIEITNTRIver GA over three years.

Hgt Root Wgt | Shoot Wgt
(cm) (9) (9)
21.4*| 0.68 3.1
0.72 3.0
25.3*| 0.71 2.7
0.66 2.6
2/7.0 | 0.85 2.9
Yes | 224 | 4.1 | 26.6 | 0.81 2.9




seedling density, size and dry weight

Teatedmwith Paenibacillus macerans for loblolly pine at

p LSS chple) €Y

rter Nurseries over three years.

Hgt Root Wgt | Shoot Wgt

(cm) @) @)

na 0.79 2.9*%

na 0.72

na 0.89 3.1

na

na 0.90 3.4
Yes gk 5.1 na 0.90 3.3




sUmmary - Bare Root Nurseries

Ing emergence
dling growth

nsitive

1y specific
s and family specific
uning for nursery, species & family

- More amenable to container systems
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ry & Conclusions

ents neither increased nor
leaf seed germination.

resulted in a 10%
Ination.

cal agents inconsistency is still a factor
ack of adoption



jological - mycorrhizae
. A Greek word that means Root -

esea

| hown that mycorrhizae
a critical ingre

Nt to the survival of forest

lotic relationship. Both tree and fungus
fit.

benefits from increased root area for
absorption of nutrients and water.

® Fungus benefits because it receives food from
the tree’s roots.



ound on many conifer species/ i £7,
| ~ f ‘B
und in many bare-root and cowke

. No visual difference externally
- Produce swellings on plant roots
. Spread via infected roots
.  Found on many hardwoods and co

Plant cell walls

Cross section of plant root



Ectomycorrhizae

Endomycorrhizae

xylem

epidermis
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Mycorrhizae

sorb and accumulate certain

ally Phosphorus

cts” feeder roots from soil pathogens
in forking of fine roots
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1val of
er out-
rsh sites.

replaced after
outplanting.



ycorrhizae

oses of “‘market forces’ or
sh sites, the addition of fungal
ursery soils or container

uently seedling survival, is not
ry with respect to growing conifer
gs in the southern United States.
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JESPONSE OF LOBLOLLY
ANDSLASH PINE TO

JUMIC, FULVIC ACIDS AND

BIOLOGICAL STIMULANTS

Tom Starkey & Scott Enebak

Southern Forest Nursery
Management Cooperative



Where do Humic Acids

Come From?

Soil Organic Matter

/\

Humus Undecomposted Matter

S

Humin Humic Acids

N

Humic Acid Fulvic Acid




“Humic Acids’:

FULVIC ACID

= FA light yellow to
yellowish brown in color
and are small molecular
weight water soluble at all
pH ranges

brown h1gh
ir weight water
~1 pH >2.

= More active in the plant

as a sales or than HA

o attribute -
conjuring up images of
dark fertile soils.




“Humic Acids”

FULVIC ACID

@ Used as a fertilizer
additive, compatible
- with most fertilizers
and pesticides.
Commonly applied as
 and enhancing foliar/soil application
1ysical, chemical
and biological
properties of the soil.




meq/ 100 g soil)

‘o Available in both liquid and
granular form

“Humic Acids”

FULVIC ACIDS

Studies using marked FA
have shown that FA is
capable of entering the plant

- while HA remain outside.

Available in liquid form.



ery Cooperative Studies

10use study comparing HA and 2
owth of slash and loblolly pine



“Biologicals” vs
". R " " 3
HUmic and fulvic acids

1e MSDS sheet describes the product
dified seaweed extract and humate
ents and compounds are listed..

act from metal tailings from
on King Mine. Tailit ere used for production
ite® which contains 22 beneficial elements.

-Hume - 12 % Humic Acid +

romax - A liquid

st - 5% Fulvic Acid

. FPertilizer (Control) - 30-10-10 water soluble




SPECIME

M.
Hydra-Hume
0-0-1

GUARANTEED ANALYSIS:

et T L L | —— K |1 |
Cwpived from potessium hydmmds.

ALSD CONTAINS NON-PLANT FOOD INGREDIENTS:

ACTIVE INGREDIENTSE: 12.00% .............. Humic Acid {Dievieed from lsonandiz]

MERT INGREDIENTE: B7.00%...............IMNERT INGREDIENTS

KEEP 0UT OF REACH OF CHILDREN

See Inside Panel for Addtional Precautionary Statements.

3N D50EN10E-A WEIGHT PER GALLON: 3.8 ks [3.99 kg)

NET CONTENTS: [ ] §gal (18.931)
Kict WE 44 o {199 kg)

[ z50 gl (:86.25L)
2200 Ibs (95792 k)

[] 275gei (1 02088 L)
2,420 s (1,097.71 kg

Information sboul the components of this lof of fertlizer may be obleined by wriling 1o
Helera Chemical Company, 225 Schilling Boulevard, Suibe 300, Coliersill=, TH 38017
ard giving the lol rumber which i fourd on e confnirer.

I=formation regarding the confents and bevels of melals s this produd is swwiable o
toe Ivlerned ot hitpo\waew sapice.omimedals Bim .

SPECIM
o OV O

[
i

FERTILIZER ADDITIVE

ACTIVE INGREDIERTES):

S0 et Fuluic: fzid .
S IESG i pe e e e e e s e e e s eihe ki gpedie

THIS PRODLUCT 15 NOT APLART FOODOR S0IL AMEMDOME NT

KEEP OUT OF REACH OF CHILDREM

CAUTION

see Ingside Panelfor Additional Pecautionany

MANUFACTURED FOR

Fzd

MANUFACTURED FOR

HELEWA CHEMICAL COMPANY

235 FCHILLING BOULEVARD, SUITE 300
COLLERVILLE, TH 33047

Sk (0305

MET COMTENTS: 5 Gallons [18 83 Liters)
30 Gallore [113.55 Liters)
2745 Gallonz[1040 55 Liters)
Bulk gallan

WT.PER GALLON: 85 lke. i 657F [3.35 ky PERLI TER. @20°C)

HELEMA CHEMICAL COMPANY
226 SCHILLING BOULEVARD, SUTE 300
COLLIERVILLE, TN 34017

[UE B'Al TF R R A T O



2009 “Biologicals” vs
jumic and fulvic acids

uggested label rates.

Component treatments applied s

| Hydomex | 1511 | 1s8mat | | | |
 NaturesNOG | 1511 |  jassmi) | |
| HydraHume | 1511 | 0 | | ]
| NutrAsyst | asa) | 0 | ] |

| Fertilier | 2500 | | | ] |

© 15 container sef
(experimental ur
(experimental

o Biweekl
The _



Sheet1

								July Top Clipped				October 2009 Final 

								Proportion		Dry Wt		RCD		HT 		Top Dry		Root Dry

		Loblolly				Hydromax		0.26 a		0.042 a		2.8 b		28.5 a

						NOG		0.28 a		0.036 a		2.5 c		27.2 b

						Hydra-Hume		0.09 b		0.015 b		2.7 b		26.4 b

						TraFix		0.21 a		0.036 a		3.0 a		28.5 a

						Fertilizer		0.26 a		0.033 a		2.7 b		28.6 a

						lsd		0.11		0.013		0.12		1.2

								July Top Clipped				October 2009 Final 

								Proportion		Dry Wt		RCD		HT 		Top Dry		Root Dry

		Slash				Hydromax		0.30 a		0.075 a		3.1 b		29.1 a

						NOG		0.27 a		0.065 a		2.9 c		25.8 b

						Humic Acid		0.35 a		0.070 a		3.1 b		26.2 b

						Fulvic Acid		0.21 a		0.056 a		3.3 a		28.6 a

						Fertilizer		0.26 a		0.068 a		3.1 b		26.5 b

						lsd		0.14		0.025		0.12		1.2

								TRAY				TRAY				CAVITY

								LENGTH				WIDTH				DEPTH

								in.		cm		in.		cm		in.		cm

								13.9		35.2		8.5		21.6		3.4		8.7

								CAVITY				CAVITIES		CAVITY				CAVITIES

								VOLUME						TOP DIAMETER				PER

								cu. in.		ml		per tray		  in.		 cm		sq. ft.		m2

								5.7		93		40		1.6		4.1		49		526

								Component treatments applied at each application

								Total Water		Hydromax		NOG		Hydra-Hume		NutrAsyst		Fertilizer

						Hydromax		15.1 l		15.8 ml/l								0.4g/l

						Natures NOG		15.1 l				15.8 ml/l						0.4g/l

						Hydra-Hume		15.1 l						1.6 ml/l				0.4g/l

						NutrAsyst		15.1 l								1.6 ml/l		0.4g/l

						Fertilizer		15.1 l										0.4g/l
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Loblolly Pine

==

mm [
mm
NaturesNOG | 25¢ | 2726 [

Hydra-Hume | ‘h
[

I“

Boxes in yellow are significantly greater than fertilizer control



Slash Pine

Boxes in yellow are significantly greater than fertilizer control



(W/0 quantity discounts)
acre rate of 88 fl oz/acre = $17.18

re rate of 88 fl oz/acre =

ume - Per acre rate of 1 gal/acre = $11.50
Acid)

| utrAs_VSt — Per acre rate of 1 gal/acre = $12.50
Fulvic Acid)




) Rate Study of Humic
and Fulvic Acid

ast three rates of humic and fulvic
e response range.

plication) /treatment. 20
ies (experimental unit) of Loblolly pine
20 cavities (experimental unit) of Slash
per container set.

ekly applications of treatments began
5 /17/10. There were a total of 10 applications
over the season.



Afmount of AL and treatments
hfwlu 0o ,3 15 container sets per
atmentdat each biweekly application.



Loblolly Pine

| Control

RCD | 229 238

e e

ShootDW__ | 069 | 0.79* | 0.77* |

TotalDW | 101 | 115* | 1.24** |
7 ) o4

** - Significantly di W

FA1
2.63 **

0.40 **
0.91 **
1.3 **




sonclusions and observations

sponded more to “Humic Acids”
Ine.

ded more to fulvic acid than

mum rate for HA may be higher than study
otential for use in container nurseries

rely on water soluble liquid feed than
Ot nurseries

- o0 HA and FA are safe for use in nurseries @ label
rate

> When purchasing HA or FA stay with a reputable
vendor. Industry standards (especially for HA)
have not been developed.




Biologicals / Amendments

itive business such as forest-tree
ack of a consistent response of
ed practlce for the control of
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