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Ground work 
Scientist looks at the soil to get to the root of tree decline 
 
BY TARA TREASUREFIELD 
 
Michelle Syufy lives on nine acres in Corte Madera, and has more trees than she can count. When 
she first noticed that some of her oak trees were dying, she called a local tree service for assistance. 
The diagnosis of sudden oak death (SOD) marked the beginning of a long waking nightmare. Now, 
four years, half a dozen tree services, and thousands of dollars later, Syufy is hopping mad. "When 
you're told that a tree is going to affect other trees around it and spread [SOD] to the madrone and 
bay trees, you're desperate. You do just about anything," she says.  
 
One of the arborists that Syufy hired dug little dry moats around the affected trees, another watered 
them intensively, and another warned against any watering at all. Though she resisted giving up on 
any of her trees, over the course of four years, Syufy paid tree surgeons $15,000 to cut down and 
haul away those that she feared would infect others. "We've lost at least 23 trees," she says. "They 
were all close to the house, and muffled the street sound." Syufy now believes that the trees could 
have been saved, but it's too late. "Cutting them down didn't prevent others from declining," she 
says. "You can't bring them back, and now we hear the freeway all night." According to Syufy, 
though, things have been looking up since she hired arborist Ralph Zingaro of Bioscape, Inc. in 
Petaluma. "My concern is to find out what's killing the trees," she says. "I think we have a better 
handle on it now, because of Ralph. Since he treated the trees, I'm seeing them start to sprout." 
 
Zingaro checked the overall health of Syufy's trees last year. He found acid soils and deficiencies in 
calcium and phosphorus, and immediately injected the trees with phosphite fertilizer, which he has 
been using since 1999. This year, Zingaro is re-mineralizing the soil around Syufy's trees. 
University of California scientists first thought that a beetle was the main culprit behind SOD. They 
have now determined that it's the Phytophthora ramorum fungus, and that if a tree doesn't have 
Phytophthora, it doesn't have SOD. Zingaro sees it differently. "Most declining trees don't have 
Phytophthora," he says. "They are declining without it, because soil acidity, which leaches calcium 
and makes phosphorus unavailable to trees, is killing the roots. The reason that phosphite works is 
because it forces the tree to grow roots fast. Trees cannot function without phosphorus—or 
calcium, for that matter. Calcium and phosphorus work together." 
 
Dr. Lee Klinger, a friend and colleague of Ralph Zingaro, also believes that acid is literally at the 
root of the alarming incidence of tree death in California. For the past 20 years, Klinger has been 
conducting research related to tree and forest decline in Alaska, Colorado, Canada, Africa, China 
and Brazil. In 1985, he was researching forest decline on Kruzof Island off the coast of Alaska, 
which is inhabited by black-tailed deer, brown bears, assorted species of dying trees—and no 
humans. To get to the island, Klinger set out from Sitka, Alaska, in an ocean kayak. During the two 
summers he spent there, he lived in tents and a wooden lean-to, and sometimes used the crater of an 
extinct volcano as base camp. 
 



Though he doesn't recall exactly when it happened, sometime that first summer on Kruzof Island, 
Klinger noticed that dying trees and the ground around them were covered with moss. Now, he's 
staking his reputation on his belief that runoff from mosses, which is highly acidic, increases 
the acid content of the soil and contributes greatly to yellow cedar decline in Alaska, sudden 
oak death in California, and similar epidemics of dying trees and forests in other parts of the 
world. The simple, nontoxic, and universal solution to tree and forest decline, says Klinger, is 
to reduce soil acidity. 
 
This is not a new idea. Long ago, Native Americans revitalized dying forests with fire, which 
reduces acidity by burning away mosses. Not surprisingly, State Ranger Patrick Robards, who has 
been setting prescribed fires in China Camp for 20 years, says, "The frequency of SOD in the areas 
that have been burned is less than in non-burned areas." Of course, fire is one of many options. In 
the 1980s, German scientists reversed the decline of the Black Forest by using lime to reduce the 
acidic content of the soil. Today, scientists at Hubbard Brook Research Foundation in New 
Hampshire and Cornell University in New York are treating declining forests with calcium and 
other minerals, to reduce soil acidity. 
 
Klinger explains how fire suppression and acid rain contribute to the global epidemic of forest 
decline. "As oak forests and other ecosystems age, the surface soils gradually become more acidic 
from the buildup of organic matter. Eventually, they become acidic enough for mosses to invade 
and spread. Some moss cover is part of a healthy forest system. But under natural conditions, a fire 
is likely to burn at some point, which removes the mosses. 
 
"However, with fire suppression, the mosses continue to grow and spread. This sets the ecosystem 
out of balance, in favor of cryptogams—mosses, lichens, algae, fungi, etc.—and at the expense of 
most trees. Acid rain, by providing nutrients and acidic conditions, encourages the mosses to grow. 
The acids also deplete the soils of many mineral nutrients, especially calcium, and kill tree roots. 
This can kill the tree outright, and quite often, it makes a tree more susceptible to fungi and 
insects." In other words, forest decline is a natural evolutionary process that has been unnaturally 
accelerated by pollution, acid rain, fire suppression and other factors. Reducing soil acidity slows 
the pace of this evolutionary process. Klinger's research has profound implications. It indicates that 
old-growth forests are not the climax species of vegetational ecosystems, as has long been believed. 
Instead, peatlands—where moss reigns supreme—are the climax species. "There are lots of ancient 
peat bogs on Kruzof Island, many older than 8,000 years. I excavated the bogs. Buried beneath 
them, I found large stumps and other remnants of the old-growth forest, a younger stage in the 
development of the ecosystem. Mining excavation of peat bogs in the British Isles has also revealed 
vast tracts of intact stumps of oak forests underneath bogs. In 1,000-2,000 years, old-growth forests 
will be replaced by peatlands—bogs, fens and swamps. They'll remain peatlands until they are 
destroyed by fire, glaciers, floods or a rise in the sea level, which always happens eventually." 
 
Klinger's work makes sense to Dr. Li Qing-Jun at the Chinese Academy of Sciences in China, who 
worked with Klinger when he was conducting research there in 1998. Li says, "I had noticed on my 
own that evergreen and conifer forests in China were covered by moss, and that the trees looked 
unhealthy. After working with Dr. Klinger, I paid more attention to this phenomenon." 
 



In October, Klinger met with the three members of the California Oak Mortality Task Force who 
have final approval authority for all the information that appears on the Task Force Web site: Susan 
Frankel, a U.S. Forest Service plant pathologist, and UC plant pathologists David Rizzo and Matteo 
Garbelotto, science advisers to the Task Force. In that meeting, Klinger presented his findings and 
offered to collaborate in SOD research. "Rizzo turned down my offer, and Garbelotto didn't even 
respond," he says. Frankly skeptical of Klinger's theories, Rizzo says, "I've gone out to our study 
sites. There's moss everywhere. That doesn't explain how two trees next to each other can have 
their roots intertwined, and one dies but the other doesn't." Mark Stanley, chairman of the Task 
Force, says, "There have been lots of rumors about other causes [than Phytophthora]. We'll be 
looking at any kind of relationship, but the mosses have been here for many many years. Something 
has triggered this surge of sudden oak death over the past five to eight years. [There] may be 
climatic factors. There are lots of dynamics going on." 
 
In mid-December, the California Oak Mortality Task Force will hold a research symposium in 
Monterey "to provide a scientific overview on the state of our knowledge about sudden oak death in 
forest, woodland, urban forestry and agricultural settings." All the presenters take it as a given that 
the central cause of SOD is the Phytophthora ramorum fungus. The tight focus on Phytophthora 
ramorum disturbs Klinger. "I have not seen any peer-reviewed published papers on soil chemistry 
or root analyses related to SOD," he says. "Mosses, which are clearly implicated in soil 
acidification and fine root mortality, and are abundant in all areas of SOD, have not been carefully 
investigated or controlled for in any of the research or experiments on SOD. These analyses are 
basic science that should be done in any forest decline situation. Until they are done, the cause of 
SOD cannot be determined." 
 
As for Michelle Syufy, she's grateful that her SOD nightmare appears to be over. She is planting 
new trees to replace those felled by the ax.  "There needs to be good information available, now 
that we have it," she says. "People are just going to give up and let nature take its course, if they 
don't get educated." 
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