The Mississippi Delta has a

rich and colorful history, RESERVE either reap benefits or suf-
with often-romanticized _ fer destruction. While the
tales of wealth and extrava- PROG RAI : I moisture from the river is
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Nuttall oak planted in December 1995 in the Winter/Spring No Crown flooding regime. (0]
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Previous research indicates that a and 1995 by the Natural Resources

major factor in the Delta’s wetlands Conservation
problem is the lack of bottomland Service to
hardwoods. The amount of bottom- restore native
land hardwood forests has decreased trees to over
approximately 50 percent since the 34,000 acres
Europeans began settling in the area of wetlands

over a century ago. Along with the areas.
dwindling forests, the number of ani-
mal species also declined.

Reforestation in these farmed ik
wetlands provides economic (..’ ‘%m -
help through timber produc-
tion and hunting and fishing
revenues. Additionally, the
Wetlands Reserve Program,
established under the 1990 Farm BlEI
provides incentives to farmers to pro-
tect and reestablish bottomland hard-
wood forests. Mississippians were
allocated over $15 million in 1994 kS

Parker Day, graduate student, recording physiological measuré- il m
ments on Nuttall oak seedling during 1996 growing season.
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The goal of the Wetlands Reserve Program is to
restore 975,000 acres of wetlands across the nation
by the year 2002. Under the guidelines of the pro-
gram, landowners may recoup up to 100 percent of
their cost of restoration depending on the number
of years landowners allow for easements. In
Mississippi, wetland restoration will consist primarily
of restoring bottomland hardwoods and reversing all
in-field drainage systems currently in existence.

With a need to replant, and the funds to do
the work, farmers first need to establish the
answers to some basic questions, such as: What
should | plant? When should | plant? Should | plant
from seed or seedling? These questions are made
more difficult to answer when faced with the effects
of flooding.

In order to answer these questions, graduate student
C. Parker Day lll, under the advisory committee of
Forestry Professor Dr. John D. Hodges, and Associate
Professors Dr. Keith Belli and Dr. Stephen H.
Schoenholtz, entered into researching red oak refor-
estation in farmed wetlands. In particular, the two
species of red oaks studied were the Nuttall oak and
the willow oak. Both species are naturally occurring
in the area. Would one species be more successful
than the other, given such variables as flooding times
and planting times? The research was begun five
miles from the small Mississippi Delta town of
Anguilla, in Sharkey County.A tract of land, known as
the Sharkey Research Site, owned by the U.S. Fish
and Wildlife Service was divided into four flooding
regimes in order to mimic conditions imposed by
flooding at various times of the year. Levees were
constructed to create these separate zones:

I. No flooding- The only water received was
from precipitation.

2. Winter and spring flooding- This zone was
flooded, but not past the crown of the seedlings,
January 20- May 10.

3. Winter and spring flooding- This zone was
flooded at the same time, but with the crown
inundated.

4. Spring flooding- This zone was flooded May 10-25,
after trees had started to grow.

Seedlings of both species were planted in each zone.
Seedlings were chosen over seeds, because in most
cases their rate of survival is much greater. The
seedlings were planted in December 1995 and March
1996.



Measurements of the seedlings were made for sur-
vival, height, and diameter. Physiological responses
were recorded as well. Trees were graded for pho-
tosynthesis, stomatal conductance, transpiration, and
water potential. These measurements would help
determine which species would be more successful,
the willow oak or the Nuttall. Of course, weather
conditions were closely monitored.

While the data are being compiled and inter-
preted, some results seem to already be clear. The
Nuttall oak planted in December performed the
best in all zones,but especially the no flooding zone,
posting an 87.7 percent survival rate. It grew an
average of | 1.8 centimeters in height and 2.0
millimeters in diameter.

In the no flooding regime, Nuttall planted
in March and willow oak planted in December also
fared well, with survival rates of 74.8 percent and
82.0 percent respectively. March planting of willow
oak in the no flood zone started out well, but fin-
ished poorly by the end of the season, with a disap-
pointing 41.1 percent survival rate. Results for the
March planting of willow oak in the winter and
spring flood zones were even more dismal, with an
average survival rate around 30 percent, and minimal
growth figures recorded.

The least productive zone was the spring
flooding regime. Both species were forced to
endure a second round of leaf production, making it
difficult for photosynthesis to occur. The energy it
took to undergo photosynthesis was sapped by the
hot, drying Mississippi summer sun. However, the
Nuttall planted in December managed an 80.3 per-
cent survival rate with minimal growth even in these
conditions.

Floyd Wood, a State Biologist with the
Natural Resources Conservation Service, is also
using the site for his agency’s independent study of
direct seeding. When both studies are completed,
comparisons will be made which will make the find-
ings more reliable.

Results from these studies are timely since the
Federal Wetlands Reserve Program is releasing $386
million in 1997 to farmers for reforestation projects
in wetlands across the United States. Not only will
the program put money into farmers’ pockets, but
given the right information about planting, farmers
can have successful hardwood crops. While the
crops are growing, the diversity of animal life will
increase, and the property will be more esthetically
pleasing. Hardwoods may take longer to mature, but
with this research and federal money in hand, Delta
farmers won'’t have to be singing the blues.
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Table 2

Table 3

Table 4

Table 5

Measurement Data for Seedling Performance at End of Growing Season

© | Summary of Nuttall and willow oak seedlings planted in December

3 | 1995 and March 1996 in the No Flooding, Winter/Spring Crown,

jS | Winter/Spring No Crown, and Spring Flooding regimes.
Survival (%) 63.6
Height (cm) 36.1
Height Growth (cm) 36
Height Change (%) -05
Diameter (mm) 59
Diameter Growth (mm) 0.8
Diameter Chaznge (%) 155
Leaf Area (cm”) 23516

Measurements for Nuttall oak planted in December 1995 per Flooding Regime

Flooding Leaf ,  Survival (%) Root/Shoot Height Diameter
Regime Area(cm’) Growth (cm) Growth (mm)
No Flooding 4,385.0 87.7 22 1.8 20
Winter/Spring 2,951.0 785 2.1 -14 -0.1
Crown

Winter/Spring 4,002.4 84.6 1.5 83 1.5

No Crown

Spring Flooding ~ 2,767.3 80.3 1.8 0.1 1.7

Measurements for willow oak planted in December 1995 per Flooding Regime

Flooding Leaf ,  Survival (%) Root/Shoot Height Diameter
Regime Area(cm’) Growth (cm) Growth (mm)
No Flooding 2,367.9 82.0 1.8 -4.1 0.2

Winter/Spring 2,024.2 725 1.2 =TT 0.6

Crown

Winter/Spring 1,736.1 713 1.6 -2.2 0.2

No Crown

Spring Flooding  1,289.8 49.6 1.3 -10.1 0.6

Measurements for Nuttall oak planted in March 1996 per Flooding Regime

Flooding Leaf Survival (%) Root/Shoot Height Diameter
Regime Area(cm’) Growth (cm) Growth (mm)
No Flooding 3,870.8 74.8 1.9 1.9 1.5

Winter/Spring 24377 84.4 1.8 -5.6 1.2

Crown

Winter/Spring 3,2824 753 1.3 1.3 1.0

No Crown

Spring Flooding  1,232.5 44.6 1.9 -1 0.8

Measurements for willow oak planted in March 1996 per Flooding Regime

Flooding Leaf Survival (%) Root/Shoot Height Diameter
Regime Area(cm’) Growth (em) Growth (mm)
No Flooding 2,087.7 41.1 1.1 9.5 0.4
Winter/Spring 1,209.7 29.1 12 12.5 -0.4

Crown

Winter/Spring 631.6 314 0.8 29 05

No Crown

Spring Flooding ~ 1,349.9 308 2.0 -6.8 0.8




