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ABSTRACT:  genetic engineering, also called genetic modification (GM), is the isolation, recombinant modification, and asexual transfer of genes.  It has been banned in forest plantations certified by the Forest Stewardship Council (FSC) regardless of the source of genes, traits imparted, or whether for research or commercial use.  We review the methods and goals of tree genetic engineering research and argue that FSC’s ban on research is counterproductive because it makes it difficult for certified companies to participate in the field research needed to assess the value and biosafety of GM trees.  Genetic modification could be important for translating new discoveries about tree genomes into improved growth, quality, sustainability, and pest resistance.

NOTES

       I.        Genetic Modification of Plants


A. Concerns:  biological, socioeconomic, political, and ethical

B. Status GM crops:  “vigorously” adopted by US farmers because easy to manage.  Hurt by trade barriers with Europe and Japan.

II. GM and Forestry

A.  Likely to occur in intensively managed environments 

a. Urban forests:  genetically modified to be tolerant of heavy metals, resist urban pests or diseases, grow slower, produce fruit certain desirable times

b.  Plantations:  considered part of spectrum of sustainable forest management.  Role in forestry recognized by FSC and FSC has certified tree farms that use highly bred genotypes

B. FSC:  only forest certification system to prohibit all uses GM trees

a. “inconsistent” :  FSC has a discriminating (but not exclusionary) allowance of the use of pesticides, exotic biological control agents, and exotic tree species

b. has negative impact on GM research – makes it increasingly difficult for industries to participate in research (and only through research can FSC concerns over GM be addressed)

III. GM versus Conventional Breeding

A.   Similar:  seeks changes in genetic make-up to make them more productive under env conditions and plantation mgmt

B.  Different

a.  Traditional breeding:  focuses on complex traits that depend on large # genes interacting

b.  GM:  not a replacement for traditional breeding, but “a way to solve specific problems or to add value to the products of an advanced conventional breeding program”  

c.  Goals

i. Add new traits not available in the native gene pool

ii. Modify native genes in specific ways to increase productivity or improve mgmt

d.  GM depends on

i. Knowledge of genes and genomes

ii. Asexual transfer of genes into cells

iii. Recovery of healthy trees

iv. Methods well advanced for poplars and sweetgum

e. Field-testing

a. Needs to be done vigorously to ID most desirable genotypes and ensure they provide req’d value, adaptation, and env safety over a range of conditions

b. US regulatory system “gives legal strength” to ensuring field-testing will occur

IV. Public versus Science

 Public and professional opinions “highly polarized” but “biological reality of GM doesn’t support such black-and white judgements”

A.  genes differ widely depending on 

i. species

ii. genes

iii. gene transfer method

B.  Major important consequence FSC ban:  “foster the view that all GM is dangerous to the environment”  but leading scientists agree “traits imparted by GM, not the method, should be the focus of biosafety analysis”

C.  Result of polarization of GM views

i. Enables stringent regulatory regimes based on method

ii. May encourage broadscale attacks against all GM R&D

V.  Moving Forward

A.  Qualitative genetic changes via GM can have “substantial value”

i. changes likely to domesticate rather than invigorate trees

ii. research (especially field trials) needed to determine what kinds and degrees of changes to traits are biologically acceptable and will deliver significant value

iii. industry participation usually req’d in research bc/ of 

a. costs

b. regulatory demands

c. proprietary issues

d. long-term nature field tests

iv. industry involvement problematic bc/ FSC ban 

v. GM trees very different than exotic invasive organisms—

a. Invasive species usually become disruptive by occupying a new niche, possess novel and complex adaptations, and have many new interacting genetic networks not present in native species.  GM trees are only given simple, limited alterations. 

b. More predictability with GM trees – bc/ of precision with GM trees and intensive field testing.  

c. Potential to impart sterility (but need more testing)

vi. GM especially important for trees bc/ conventional breeding slowed by trees’ long life cycles.  

vii. As tree genomes are better understood ( GM holds increasingly more potential, yet FSC ban on GM “impedes significant research”

viii. FSC—better if instead of slowing research, it helped ensure GM trees studied and used responsibly

VI. Ethical Challenges

a. Bc/ of long time period req’d for GM tree research and the positive potential of  combining biotech with intensive forestry – good for social debate about safe and appropriate application of GM to occur simultaneously with research

b. Suggest that FSC and other certification systems promote (or at least not prohibit) research to ID productive and safe uses of GM in intensive forest mgmt.

