
Are We Drying
Out Yet?

As this is written it appears that the last 2
summers have been in the top 4 wettest summers since
records began in the 1890s. Summer 2003 had around
31.7 inches and summer 2004 had around 33.25 inches.
Summers in Florida are usually wet, but this is crazy! In
addition, December 2002 gave us 14.1 inches of rain
when around 2 inches is normal. I guess we’ve been
making up for the deficit from the drought for the past 2
years. 

The fact of the matter is that a lot of plants are
suffering and there’s not much anyone can do. I pulled
some information together and wrote the feature article
“The Effect of Soil Saturation on Trees and Other Plants.”
As the article says, we simply don’t know as much as we
need to on the effects of soil saturation. I hope the article
helps professionals and their customers understand what
we do know. 

I hope many of you got the chance to go to the
Florida Nursery and Allied Trades Show (FNATS) in
Orlando.

 There are lots of other interesting articles and
news tidbits in this newsletter. Enjoy... and thanks for your
support over the years. Dave
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Dave Palmer

My mind works like lightening. 
One brilliant flash and it’s gone.



An example of soil saturation related thinning
and canopy dieback.

Non-compacted soil.
Note the amount of
pore space.

Compacted soil. Note
the reduction in pore
space.

The Effect of Soil Saturation on Trees and Other
Plants

Adequate soil drainage, or lack of adequate drainage (also called soil saturation) is influenced by
soil texture (percent of sand, silt and clay) and soil structure (arrangement of soil particles). The presence
of water, land slopes, impervious subsurface layers, and compacted soil surface can also affect
drainage. After a rain and normal drainage, an ideal silt loam soil for growing trees would consist of 50%
solid (45% mineral, 5% organic matter) and 50% pore space (25% air, 25% water). Growth and
maintenance of root systems require large quantities of oxygen for respiration. When oxygen content

drops below 10%, root growth of most plants will be limited. In urban
situations construction activities (compaction, cut and fill, topsoil removal)
may have altered the native soil. Available pore space is greatly reduced in
compacted soil.

Flooding can cause the air filled pores in the soil to become filled with
water. This creates a condition which greatly limits the amount of oxygen
roots can obtain. Generally soils have 10–30% of the volume composed of
air–filled spaces but the percentage decreases as water content increases.
Excess soil moisture can actually interfere with water uptake by oxygen-
deprived roots. The result ranges from increased stress and reduced growth
to injury, to death of trees or other plants. The deposit of sediments during
flood conditions also contributes to poor soil aeration. Deposits of silt or
sand as shallow as three inches can be injurious, especially to newly planted
trees.

Oxygen deficiency appears to be the most important environmental
factor causing stress, reduced growth, injury and death to trees and other
plants in saturated soils. Strong currents, waves, or suspended matter may
cause soil around the base of the tree to be washed away, exposing tree
roots. Exposed roots can lead to not only tree stress but can make the tree
more vulnerable to toppling due to wind gusts. 

Tree vigor at the time of flooding or saturation
influences tolerance. Vigorously growing, healthy
trees withstand flooding better than less vigorous
trees. Trees that have undergone prolonged stress
from causes such as poor fill dirt, compaction,
drought or prolonged soil saturation, will be more
prone to injury or death.

The longer trees are exposed to flooding,
the greater the potential for injury. Short periods of
flooding during the growing season can be
tolerated by some trees. However, if flooding is
recurrent and keeps the soil saturated or prevents
recovery from previous flooding, injuries will
accumulate and serious damage may occur. 
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Symptoms
Flood-stressed trees exhibit a wide range of symptoms including  leaf yellowing, leaf drop

(thinning), reduced leaf size and shoot growth, water sprouts (sprouts along the stem or trunk), and
dieback of portions of the canopy. These symptoms may 1) progress into tree decline and death, 2)
reoccur for several years and then eventually disappear, or 3) subside as early as the next year
indicating rapid tree recovery.

Secondary Pests
Flood-stressed trees are prime candidates for attack by “secondary pests.”  Flooding, drought,

and premature defoliation impair tree defense mechanisms and trigger biochemical responses that
release carbohydrates, sugars, and other nutrients which seem to invite insect and fungal pathogen
attack. Several disease-causing fungi and insects invade trees that are weakened or stressed. Because
these pests typically won’t attack trees that are not already weakened, they are called “secondary pests.”

Insects and diseases play a major role in determining the survival of water–damaged trees. Insect
borers, such as ambrosia beetles and bark beetles such as the ips beetle, often attack flooded trees.
Stem boring insects such as phloem borers and wood borers are the major “secondary” insects of
concern.

Flooded trees are prone to be infected with a group of fungi called the water molds. Pathogens
such as Phytopthora and Pythium are members of this group and suited for waterlogged soil conditions.
Plant roots stressed by reduced oxygen in waterlogged soils emit amino acids and ethanol that attract
disease spores to root surfaces.

Strategy
Areas known to be flood-prone require careful selection of trees and other plant material.

Choosing plant species adapted to the existing conditions minimizes the need for intensive
management and will reduce potential damage and death of the plant material. The best approach to
managing flood-stressed trees is to enhance their vigor by following proper tree-maintenance practices
and eliminating additional stresses.

Conclusion & Tree Lists
The biology of flood tolerance is poorly understood, and studies conducted to determine flood

tolerance have sometimes resulted in contradictory conclusions. These results are caused in part by the
physiological responses of the tree as it interacts with environmental conditions. Still, it is generally
accepted that some tree species show greater tolerance to flooding than others.

References:
Understanding the Effects of Flooding on Trees, Iowa State University publication SUL-1, 1994, 

available online at  http://www.extension.iastate.edu/Publications/SUL1.pdf
Flooding and its Effects on Trees, USDA Forest Service, St. Paul Field Office.  Available online at:

http://www.na.fs.fed.us/spfo/pubs/n_resource/flood/toler.htm
Trees for Problem Landscape Sites -- Wet and Dry Sites, Appleton, et al, 2000, Virginia

Cooperative Extension, available online at:
http://www.ext.vt.edu/pubs/nursery/430-026/430-026.html

Drought and Flooding, Price T. Forest Health Guide for Georgia Foresters. Georgia Forestry
Commission, 2001, available online at: http://www.bugwood.org/gfcbook/dandf.html

Water Stress in Trees, Wiseman, E., ISA Arborist News, June 2004.
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Pink Hibiscus Mealybug Update
The FDACS Division of Plant Industry (DPI) released a memo in
early August regarding pink hibiscus mealybug (PHM) presence in
Florida. Since its discovery in June of 2002, Florida and federal
agencies have been trying to restrict its spread to the rest of the
nation. However, the pest is spreading and is becoming a potential regulatory problem for those
nurseries, stock dealers and plant brokers that ship nursery stock plants interstate and to foreign
countries. Although the DPI believes that biological control efforts will eventually reduce this pest to low
levels, a good pest control program using chemical treatments including a systemic insecticide should
be employed if PHM has been identified by a scouting program. (Source: Chemically Speaking Aug

2004)

Japanese Climbing Fern
Since 1998, the Florida Department of
Environmental Protection, Bureau of Invasive
Plant Management, Upland Invasive Exotic
Plant Management Program, has controlled
more than 5,000 acres of Lygodium
japonicum and L. microphyllum at a cost of
approximately $2.6 million ($520/acre). This
acreage does not include work done by water
management districts and federal and local
governments. Effective August 1, 2004, the
Bureau of Invasive Plant Management will

provide an additional service to public conservation land managers throughout the state. If you should
have a population of either species of fern in your managed area that is less than 10 acres in size, the
Uplands Section staff will arrange for a qualified
contractor to conduct initial herbicidal control of that plant
population. The Lygodium Strike Team will be
comprised of experienced weed control specialists
under contract with the Bureau. They are prepared to
provide either foliar applications or "poodle-cuts" (cut
vines 4-5 feet up from the ground and apply herbicide to
the rooted portion of the plant). Mr. Andrew Leslie is the
coordinator for this endeavor. He can be reached at
(850)-245-2822 or by e-mail at:
Drew.Leslie@dep.state.fl.us (Source: Chemically
Speaking Aug 2004)

Florida county adopts restrictive
irrigation ordinance
According to a report in The Daytona Beach News-Journal, Volusia County has enacted the strictest
landscape ordinance in Central Florida. Volusia County now requires that up to 50 percent of a new
home landscape include water-wise plants, rather than turfgrass. (Source: Maintenance Matters e-mail
newsletter for Tuesday July 27 2004)

Growing Concerns - Pg 4 of 8 Oct - Nov - Dec   2004

I don’t understand it. I
child-proofed my house
...but they still get in.

Phosphate Ban
The Governor of Minnesota signed
legislation in late May that will ban the use
of residential fertilizer containing
phosphorous on established lawns of that
state. The legislation will take effect at the
beginning of 2005. New lawns, lawns
deficient of phosphorous, and golf courses
will be exempted from the ban. It also will
not apply to agricultural interests. (Source:
Chemically Speaking Aug 2004)



Whitefly

Plants Without Leaves??
A decline in atmospheric carbon dioxide more than 300
million years ago may have paved the way for the
evolution of plants with leaves. Although the genetic
prerequisites for leaf development evolved
approximately 400 million years ago, leaves did not
become widespread for another 20 million years. A
possible explanation for this mysterious delay is that
exceptionally high levels of atmospheric carbon dioxide
prevented the earlier appearance of leaves. Plants
absorb carbon dioxide, which is necessary for
photosynthesis, through pores called stomata. Water
vapor also escapes from the stomata, producing a
cooling effect. Carbon dioxide levels were high when
land plants first evolved, and therefore the plants
needed relatively few stomata. This lack of pores,
however, limited cooling and large, wide leaves, which absorb large amounts of solar energy, would
have been prone to lethal overheating. As atmospheric levels of carbon dioxide declined, the number of
stomata increased, producing a cooling effect that allowed larger leaves to appear. To test this theory,
the researchers examined 300 fossil plants representing a variety of species. Their analysis showed that
average leaf size increased 25-fold between 340 and 380 million years ago, at the same time that

carbon dioxide concentration was dropping. For two of the
species, the researchers determined that this abrupt increase
in leaf size coincided with an eight-fold increase in stomatal
density. (Source: Chemically Speaking Jul 2004)

Fungus on Tap to Fight 
Whiteflies, Other Pests

Trouble is literally brewing for silverleaf whiteflies,
thrips, spider mites and other insect plant pests. The trouble
in question is a new fermentation procedure that the
Agricultural Research Service has patented for
mass-producing spores of the fungus Paecilomyces
fumosoroseus as a biological pesticide. Microbiologist Mark

Jackson developed the deep-tank liquid culture fermentation then he combined the procedure with a
commercial collaborator's method of formulating the fungus' spores into an air-dried powder that can be
wetted and sprayed onto plants. Whiteflies are a prime target because the sap-sucking insects are pests
of some 600 different kinds of plants, including cotton, tomato and poinsettia. Infestations in these and
other U.S. crops have caused multimillion-dollar losses. Whiteflies can also cause harm by infecting
plants with disease-causing viruses and excreting honeydew, a sticky waste product that can gum up
farm equipment. Paecilomyces kills whiteflies by penetrating the pest's body to feed and grow. New
spores emerge to infect other whiteflies, sparing nonhost insects as they spread. Jackson chose a spore
form, called a blastospore, that is well-suited for use in biopesticide preparations because it is highly
infectious to whiteflies, killing them within several days of contact. Read more about this research in the
August issue of Agricultural Research magazine, available on the World Wide Web at: 
http://www.ars.usda.gov/is/AR/archive/aug03/pest0803.htm (Source: ARS News Service E-mail August
5, 2003)
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Florida Prayer
Bless this house oh Lord, we cry.
Please keep it cool in mid-July.
Bless the walls where termites dine, 
While ants and roaches march in time.
Bless our yard where spiders pass,
Fire ant castles in the grass.
Bless the garage, a home to please,
Carpenter beetles, ticks and fleas.
Bless the love bugs two by two, the 
Gnats and mosquitos that feed on you.
Millions of creatures that fly or crawl, 
In FLORIDA, Lord, you’ve put them all!!



Monrovia takes SOD prevention steps
Monrovia Growers is taking "significant measures" to remain free of P. ramorum, the fungus that causes
sudden oak death, said Walter Suttle, technical services manager at the company's Dayton, Ore., facility.
P. ramorum was found at Monrovia's Azusa, Calif. nursery earlier this year. 5 of Monrovia’s 6 nurseries
have been certified free of the pathogen, and the Azusa location is awaiting the results of a 2nd round of
tests that will certify that nursery pathogen free. Prevention steps include extensive disease control
practices, scouting, buying plants from certified growers, isolating blocks of host plants and increasing
chlorine levels in recycled irrigation water. (Source: Weekly NMPRO e-mail for Aug. 10, 2004 )

New Zone Map will be
more accurate
The revised version of the USDA Hardiness Zone map will have many improvements, use more data
and be more accurate, said Tony Avent, owner of Plant Delights Nursery in Raleigh, N.C., and a member
of the map's advisory board. The new map will be issued in two phases. Phase 1 will show average
annual low temperatures by zone in 5-degree increments (a and b designations) and use weather data
from the last 30 years. The current map, issued in 1990, uses 12 years of data. The new map will better
reflect coastal and lake effects and urban heat islands, Avent said. Phase 2 will incorporate overlay
maps to reflect factors such as duration of cold, summer heat factors and possibly airflow patterns.
(Source: Weekly NMPRO e-mail for Aug. 31, 2004)

ANLA Publishes American Standard for Nursery Stock
The American Nursery & Landscape Association (ANLA) ( www.anla.org/) announced the publication of
the 2004 edition of the American Standard for Nursery Stock (ANSI). The publication provides a
standardized system of sizing and describing plants to facilitate the trade in nursery stock. 
The standard was first published in 1923. In 1949, it was published for the first time in association with
the forerunner of the current American National Standards Institute (ANSI). The revisions included in the
2004 edition were developed by the ANLA's Horticultural Standards Committee between January 1997
and May 2003. The proposed revisions were then submitted to interested national and regional
societies, associations, companies, individuals, and government agencies for their review and
endorsement. The free, 129-page publication can be downloaded from ANLA at
www.anla.org/applications/Documents/Docs/ANLAStandard2004.pdf as a PDF document (1.5MB).
(Source: LM Week in Review e-mail newsletter July 23, 2004)

Genome of Sudden Oak Death bug cracked 
The gene (geneome) of the fungal pathogen that causes Sudden Oak Death has been sequenced by US
scientists. The researchers hope that the map of P. ramorum's genetic code will pinpoint genes and their
proteins that will allow them to detect, track and treat the disease. SOD can infect at least 40 other
species, including shrubs like rhodedendrons and camelias, which spread P. ramorum through spores
on their leaves. In the short term, the scientists hope the gene sequence will lead to a diagnostic tool for
P. ramorum, based on proteins released by the pathogen. Currently, it can be impossible to detect the
pathogen until a tree shows symptoms a year or more after infection. Matteo Garbelotto, a plant
pathologist at the University of California, Berkeley, selected the strain of P. ramorum that was
sequenced. He expects a diagnostic tool kit within a year, and treatments within 10 years. (Source:
NewScientist.com news service)
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