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potassium, although there was a tendency for sodium to 
be higher under C. e&-&s compared to away from it. To- 
tal nitrogen and total phosphorus also appeared to he 
unaffected by the presence of the ice plant, but available 
nitrogen, particularly nitrate, was lower in its presence. 
Ammonium concentrations were similar under and away 
from C. edulis, but nitrate levels were reduced to near 
zero under it. This was particularly true in the acidified 
sites, and incubation studies suggested that no nit&cation 
was occurring underneath ice plant. This is not surprising 
since it is widely known that the bacteria responsible for 
the conversion of ammonium to nitrate are pH sensitive. 

The effects of C. edulis on soil pH, calcium and nitrate 
could be induced solely by the addition of C. edrrlis liner 
to “normal” soil. Within 16 months after litter additions, 
soil pH values dropped from 5.9 to 5.2, calcium levels 
dropped by 28 percent and nitrate levels declined by 50 
percent. In contrast, sodium levels tripled, suggesting that 
sodium is stored in ice plant tissue and is released during 
decomposition. Removal of ice plant did nor lead to mea- 
surable changes in soil fertility. More than two years after 
removal, pH values were unchanged (4.0), and the con- 
centration of all other cations remained low. 

Recommendations for Landscapers 

Our results suggest that the planting of this species of 
ice plant into landscapes should be done with great cau- 
tion. C. edzdis appears to have the potential to cause 
major changes in soil chemistry particularly in pH. High 
pH soils may not be as affected because of their generally 
higher base saturation, as was seen in our estuarine site. 
Like the sites that we studied, however, many soils in 
coastal California are acidic. They have the potential to 
be altered by ice plant, and successful maintenance of ice 
plant stands may require the addition of calcium, magne- 
sium and nitrate. Regular monitoring of soil pH may 
provide useful information for landscapers who continue 
to use this species. 

Our litter addition experiments suggest that if ice plant 
dies or is no longer desired, all plant material should be 
removed from the site. The litter appears ro contain salts 
which are readily leached into the soil and may be detri- 
mental to the growth of other more desirable species. 

In addition, decomposition of ice plant litter can cause 
a reduction in pH and calcium. Once C. edulis is re- 
moved from a site, the soil in the area should be supple- 
mented with minerals to bring up the pH. Nitrate levels 
should also be monitored to determine whether or not this 

nutrient is now being manufactured hy soil microbes or is 
still lacking. We do not recommend adding ammonium 
fertilizer to sites containing or which had conrained ice 
plant. Ammonium levels were not depleted beneath ice 
plant and may in facz build up because of the lack of con- 
version of ammonium into nitrate. 

In gardens and landscape settings it may be possible to 
regulate the potentially damaging effects of C. edzdis on 

the soil environment by carefully monitoring soil chemis- 
try and selectively adding depleted elements. However, 
we do not recommend using this species in revegetation 
projects that are within or near natural settings. C. edulis 

seeds are easily disseminated by rabbits and deer, and 
once established in natural communities, ice plant is diffi- 
cult to control. Our results suggest that it will deplete soil 
nutrients and that these effects may be long lasting and 
may influence the survival of native species. 
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