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was presented by Briggs et al. [25]. They showed
that RCF was satisfactorily represented for numer-
ous species and over a large range of K, values
by the following function: log(RCF — 0.82) =0.77
log K. — 1.52. Using log K, = 1.85 for nitro-
benzene [26] in that function, the expected RCF
would be 1.62. Since nitrobenzene partitions (15:1)
primarily in the toluene fraction, the *C activity
in that fraction of the root homogenate was used
as an indication of parent chemical in/on the
roots. Expressed on the basis of fresh root weight,
it was used with the ending solution concentration
to calculate RCFs shown in Figure 6. (Most values
ranged between 1 and 1.4, with honeysuckle and
barley being significantly different. We believe that
different morphological and chemical features of
roots of various species account for the differences
observed.

The results of this study reveal a similarity in
uptake mechanism, but also highlight the diver-
sity of plant responses to toxicants: their ability to
metabolize those chemicals and remove potential
toxicants via evapotranspiration. This type of in-
formation has serious implications in the selection
of plant species used to revegetate sites contami-
nated with organic chemicals. Some species that
are currently being recommended for revegetation
[3] may be inappropriate if those plants are partic-
ularly sensitive (e.g., autumn olive to nitroben-
zene). Consideration of phytotoxicity of chemicals
in the soil should be incorporated into any useful
decision regarding plant species recommended for
revegetating hazardous waste sites.

This research indicates that certain plants may
be useful, possibly in conjunction with soil micro-
bial populations, to detoxify sites. Plant species
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Fig. 6. Root concentration factors (RCFs} for various
species based on nonpolar '*C activity associated with
the roots and in solution (bars indicate SE}.

that have a high capacity to chemically alter toxi-
cants, such as honeysuckle with nitrobenzene,
would be good candidates. Other species (e.g., ash)
that have the potential for high rates of chemical
volatilization may also be useful for decreasing
contamination at waste sites. However, volatiliza-
tion of some contaminants such as carcinogens
from waste sites would probably not be desirable.
Under such circumstances the best cover crop
would be one that was not prone to volatilization
of organics.

CONCLUSION

Phytotoxicity to nitrobenzene varies between
species. When roots were dosed at 8 ug/ml the
photosynthesis and transpiration responses varied
from no effect to complete suppression.

The different species in this study incorporated
and distributed nitrobenzene passively in response
to the water flux of that species. The TSCFs of all
plants in this test were about 0.72. By conducting
a budget of nitrobenzene in these tests, it appeared
that more than 50% of the nitrobenzene that was
taken up by plants passed through and was vola-
tilized into the atmosphere as nitrobenzene. Also,
substantial amounts of the nitrobenzene were
chemically altered and the products were recovered
in either an insoluble or water-soluble form in both
roots and leaves. The metabolism of nitrobenzene
differed among plants, with honeysuckle having
the greatest capacity and lettuce the least.

This study demonstrates that certain plant spe-
cies withstand exposure to nitrobenzene and are
also capable of chemically altering a major portion
of what is taken up by the plant. If these proper-
ties are shared by numerous plant species growing
at toxic waste sites, then vascular plants may have
a much greater influence on the fate of waste
chemicals than has ever been realized. Their poten-
tial importance in this regard is further emphasized
by recognizing that vascular plants account for the
majority of the biomass in terrestrial ecosystems.
Their spatial distribution above and below ground
for distances from centimeters to meters make
them extremely vulnerable to chemical exposure.
Thus, the results of this study and several general
features of terrestrial ecosystems strongly suggest
that plants play a major role in governing the fate
of chemicals at waste sites. The true influence of
plants at waste sites will only be known after a
much greater effort is made to examine these issues
n detail.






