Biologically based treatments for

the production of loblolly pine.
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Biological Control

Agents
— Bacteria — PGPR




Commercially Available Products

Product Bacteria Target Effect

Kodiak Bacillus subtilis Growth promotion &
Biocontrol of Rhizoctonia
and Fusarium




EPR - Emergence Promoting




EPR - Emergence Promoting

Three week-old loblolly pine seedlings
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Symbiotic Relationships

* Increase/ Decrease
ectomycorrhizae infection




Table 1. Mean seedling density, size and dry weight by
seed treatment with Paenibacillus macerans for loblolly
pine at Flint River GA in 1998, 1999 and 2000.

Density | RCD Hot Root Wgt | Shoot Wagt
Year | Bacteria (ft2) (mm) () ()) (¢))

YESH | 2HLE 0 A28 b L e ()2 3.0

')

V

1999 Neo 207 8.9 | 25,0 0,7 2.7
Yas 227 3.6 2435 0,69 2.9
2000 No | 22,0 4.2 [ 27,0 0,85 2.9

Ygs | 22,4 40 28,9 0, 2.9



Table 2. Mean seedling density, size and dry weight
treated with Paenibacillus macerans for loblolly pine at
Hauss and Carter Nurseries in 1998, 1999 and 2000.

Density | RCD Hot Root Wgt | Shoot Wagt
Year | Bacteria (ft2) (mm) () ()) (¢))

YES | kb AT el 0.72 2.7
1999 - Ne 2065 5.0 | na | 0,859 Sl

Yos 194 52 na 096 3.4*
2000 No 24,6 54  pa - 0,90 3.4

Ygs 25.4° 540 npa | 0,90 3.3

\



Summary — Bare Root Nurseries

« Enhance seedling emergence
e Enhance some seedling growth




Fungal Seed Treatment
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Biological Seed Treatment

High-viability Low-viability




Summary & Conclusions

« Biological agents neither increased nor
decreased longleaf seed germination.




Biological - mycorrhizae

« Mycorrhizae: A Greek word that means Root
- Fungus. Much research has shown that
mycorrhizae are a critical ingredient to the




Ectomycorrhizae (outside)

Produces a fungal mantle
Roots tend to be “forked”
Spread via spores in the wind
Found on many conifer species




Ectomycorrhizae
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Mycorrhizae

o Selectively absorb and accumulate certain
nutrients, especially Phosphorus







nursery soils.
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Spread via spores
~from neighboring

- fields.
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Pisolithus tinctorius
also known as Pt

Second most common

Has been shown to



Mycorrhizae

* Except for purposes of ‘market forces’ or
EXTREMELY harsh sites, the addition of




Soill Amendments

e Bark — Conifer / Hardwood
e Green manures




Biologicals

* In the competitive business such as forest-
tree nurseries, the lack of a consistent
response of a biologically based practice for
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