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Progress Report (Apr-Jun 2001) 

The major accomplishments of this quarter were:  
a. Completion of plant toxicity tests with hydrocarbon-contaminated site soils  
b. Completion of solid-phase microextraction analysis of hydrocarbon-contaminated 

soils  
 
The bioassays with Schizachyrium scoparium (Little Bluestem), Andropogon gerardii 
(Big Bluestem), Lactuca sativa and Brassica rapa have been completed.  A significant 
treatment effect (p < 0.001) on Brassica rapa above ground biomass and stem height (at 
day 14) were observed (Figure 1,2).  Rather than a toxic effect, there was an increase in 
above ground biomass and stem height (at day 14), suggestive of hormesis. No other 
significant effects of soil type were observed on lettuce biomass or plant height (Figures 
1, 3). Insufficient germination of Big Bluestem or Little Bluestem biomass precluded the 
use of these species in assessment of the soils.  
 
Solid-phase microextraction  (SPME) analysis of the bioavailable petroleum hydrocarbon 
in the soils has been conducted and data is currently being analyzed. Nitrification assays 
of the soils are also being completed. 
 
Plans for the current quarter include the development and application of the derivation 
process for Relevant Ecological Screening Criteria to the available data to derive a RESC 
for hydrocarbons in prairie soil.  

 
Supplemental Keywords:  hydrocarbon, soil, soil invertebrates, plants, soil screening levels, bioavailability, 
exposure assessment, toxicity tests



 

0.
00

0

5.
00

0

10
.0

00

15
.0

00

20
.0

00

25
.0

00

30
.0

00

35
.0

00

Reference

Control

1278

1320

2118

3733

5168

13243

TP
H

 C
on

ce
nt

ra
tio

n 
(m

g/
kg

)

above ground biomass (mg)

La
ct

uc
a 

sa
tiv

a 
(n

=2
5)

Br
as

si
ca

 ra
pa

 (n
=2

5)

a

b

c

a,
b

b

a
a

a

a

a,
b

a,
b,

c

b,
d

a,
b,

c

a,
b,

c
a,

b,
c

a,
b,

c

ig
ur

e 
1.

  L
et

tu
ce

 (L
ac

tu
ca

 sa
tiv

a)
 a

nd
 m

us
ta

rd
 (B

ra
ss

ic
a 

ra
pa

) a
bo

ve
 g

ro
un

d 
dr

y-
w

ei
gh

t b
io

m
as

s (
m

ea
n 

±S
D

). 
 M

ea
ns

 w
ith

 a
 

om
m

on
 le

tte
r a

re
 n

ot
 si

gn
ifi

ca
nt

ly
 d

iff
er

en
t (

p>
0.

05
). 
                                   F c



                                 Fi
gu

re
 2

.  
M

us
ta

rd
 (

ss
ic

a 
ra

pa
) s

te
m

 h
ei

gh
t a

t d
ay

 1
4 

an
d 

da
y 

28
 (m

ea
n 

±S
D

). 
M

ea
ns

 w
ith

 a
 c

om
m

on
 le

tte
r a

re
 n

ot
 si

gn
ifi

ca
nt

ly
 

di
ff

er
en

t (
p>

0.
05

). 
Br

a

0.
00

2.
00

4.
00

6.
00

8.
00

10
.0

0

12
.0

0
Reference

control

1278

1320

2118

3733

5168

13243

TP
H

 C
on

ce
nt

ra
tio

n 
(m

g/
kg

)

Brassica rapa height (cm)

D
ay

 1
4

D
ay

 2
8

a
a

b

a.
c

a,
c

a
a,

c

a

   



                              

0

0.
51

1.
52

2.
53

3.
5

Reference

control

1278

Lactuca sativa Height (cm) at Day 28

1326

2118

3733

5168

13243

TP
H

 C
on

ce
nt

ra
tio

n 
(m

g/
kg

)

  Fi
gu

re
 3

.  
Le

ttu
ce

 (L
ac

tu
ca

 sa
tiv

a)
 st

em
 h

ei
gh

t a
t d

ay
 2

8.
  S

te
m

 h
ei

gh
t w

as
 in

de
te

rm
in

at
e 

on
 d

ay
 1

4 
du

e 
to

 a
 la

ck
 o

f d
iff

er
en

tia
tio

n 
be

tw
ee

n 
be

gi
nn

in
g 

of
 le

af
 b

ud
s a

nd
 e

nd
 o

f s
te

m
. 
   


	Development of Relevant Ecological Screening Crit

