


TREE IMPROVEMENT 
Although the vocabulary sounds futuristic, 
the concept of tree improvement through 
genetic manipulation is not new. The same 
techniques have been used in other areas 
of agricultural breeding for many years. 

The theory behind tree improvement is 
this: if the best trees in the forest are selec
tively bred, they will produce superior 
seed and a crop of trees greatly improved 
over those produced by average seed. But 
which trees, out of the many millions 
growing in South Carolina's forests, can be 
called "the best"? 

SUPERIOR TREES 
A superior tree growing in the forest has 
some very specific traits, all of which com
bine to produce a larger amount of usable 
wood at maturity than the average tree. A 
superior tree must be fast growing, straight, 
and disease resistant. It must have a single 
trunk, branches small in diameter at right 
angles to the trunk, and a narrow efficient 
crown. 

An individual tree with these characteris
tics is judged superior if it also exceeds the 
growth and form of trees found in its im
mediate vicinity. 

THE SEED ORCHARD 
A seed orchard is a place where cuttings 
from superior trees, selected in the forest, 
are brought together to cross-breed and 
produce genetically improved seed. 

The South Carolina Forestry Commission 
uses the grafting technique to bring 
superior selections from the forest to its 
seed orchards. A branch tip (scion) from 
a superior tree is graft11d onto rootstock and 
planted. The union of the scion with the 
rootstock forms a new plant (ramet) which 



is genetically identical to the superior 
parent tree. The use of mature scions for 
grafting means that ramets can begin pro
ducing genetically improved seed in just 
three to five years. 

THE FIRST GENERATION 
These ramets form the first generation or
chard. Trees in the first generation orchard 
serve two purposes. First, they produce 
genetically improved seed which are 
planted in Forestry Commission nursery 
beds. The resulting tree seedlings are 
grown for a year, and sold at cost to South 
Carolina landowners for reforestation. 
Also, first generation trees are subjects for 
controlled breeding. 
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Superior tree candidates have to be cross
bred under controlled conditions. Their off
spring (progeny) will reveal whether 
superior traits are genetically based, or 
simply due to site advantages. After careful 
cross-breeding and field growth testing, the 
least desirable parents are culled (rogued) 
from the first generation orchard, leaving 
the best trees to produce seed. 

The Seed Orchard 



FUTURE 
DEVELOPMENTS 

The best families resulting from the con
trolled breeding are statistically analyzed 
by computer, and selections are made for 
second generation parents. Cuttings are 
taken from these parents to form the 
second generation orchard. 

The cross-breeding and selection process 
never . stops. With the selection of second 
generation parents, the cycle repeats itself: 
the cross-breeding, testing and parent 
selection begin again. The third generation 
is selected from the best progeny of the sec
ond, with an infusion of new superior 
selections. Because rapid improvement 
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would drop off eventually, new superior 
selections must be added to broaden the 
genetic base of the seed orchard. Genetic 
gain will continue to increase with each 
generation of improvement, but at a 
decreasing rate. 

By the time a third generation begins to 
produce, its seedlings are expected to be 
fifty percent improved over wild seedlings. 
They will grow faster, straighter and taller, 
and they'll be more resistant to insect and 
disease attack. 

When an area is planted with third genera
tion seedlings, it will potentially yield one 
and one half times as much wood as a 
similarly aged stand planted with unim
proved seedlings. 
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SUPERIOR SEED 
CERTIFICATION 

All S.C. Forestry Commission genetical
ly improved loblolly, longleaf, and slash 
pine seedlings are grown from seed cer
tified superior by the South Carolina 
Crop Improvement Association. 

Look for the blue tag on your seedling 
package to insure that your seedlings are 
the best available for South Carolina 
lands. 


