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study seem to support those results, since mycorrhizal
spores were able to germinate and produce hyphae of several
centimeters in varying concentrations of the herbicide
mixture.

The addition of ATP and cAMP to germinating hyphae did
not induce spore formation in my study, which supports the
fact that nobody has been able to induce spore formation in
a culture. The question of when and why mycorrhizae are
sometimes stimulated or not affected by the addition of
organic contaminants, and other times are negatively
affected by the addition is an area that would benefit from
further research.

Summary

The purpose of this research was to test the effect of
herbicides on microbial populations in field samplés, and
the growth of mycorrhizal hyphae. The remediation of
contaminated soils through plants and indigenous organisms
is becoming routine in many situations, thus it is crucial
to understand the effects of contaminants on these
populations. Chemical contaminants which alter populations

useful in bioremediation should be identified and replaced
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with those that are not harmful to the organisms that can
mineralize or accumulate them. Emerging techniques, such as
using Polymerase Chain Reaction to identify mycorrhizal
spores from soil samples through the development ofiDNA
primers, will improve the detection of mycorrhizal species
so negative effects can be readily detected (Abbas and
Jurgenson, 1996).

The BIOLOG plate technique was also tested to evaluate
its effectiveness as a rapid monitoring tool for
environmental sampling. Although varying patterns were seen
between corn and prairie grasses, the BIOLOG method did not
seem sensitive enough to detect small changes in population
shifts after herbicide application. This method would not
be useful for assessing affects of perturbations by organic
pollutants and a subsequent remediation protocol. Time and
biomass were discovered to be important factors to consider
when using this technique, and while standardizing cell
density in soil samples would decrease the importance of
these factors, the method would no longer be considered a
easy and rapid environmental monitoring tool. The BIOLOG

method is a useful technique in characterizing microbial
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populations, but the need for an effective way to evaluate
complex and diverse ecological systems still exist.

Herbicide application was shown to decrease microbial
numbers in vegetative filter strips, especially when
standardized to the increase in organic matter over the same
sampling period. There was also a difference seen in the
microbial populations between vegetative strips of prairie
grass: mixtures and a monoculture of corn. Differences were
observed among the strips in cell numbers, which were much
lower in the monoculture of corn, and carbon utilization
patterns.

Increasing concentrations of herbicides showed an
effect on mycorrhizal fungi, decreasing germination and
hyphal length. Spore formation was not accomplished with
the techniques used in this study.

Efforts to maximize agricultural output through the
increasing use of farm chemicals, result in damage to plants
and indigenous microorganisms in that environment. Common
farming practices influence the ability of an area to
rebound after a perturbation, decreasing the ability of

those organisms to mineralize or accumulate organic
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pollutants. To accomplish sustainable farming practices
well into the future, it would be wise to incorporate
methods which not only spare natural populations, but use
them to mineralize chemicals that are applied and even
increase agricultural output, such as mycorrhizal fungi
which increase absorbtion of minerals, waters and nutrients.
To fully understand impacts on the natural environment,
improved methods of characterizing and evaluating biological
systems need to be found. Only then can we better
understand complex population interactions among
microorganisms and plants, preventing disturbances so they

may help us achieve a healthier environment.
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APPENDIX A RAW

CORN 1 STRIP
% Organic Matter
Distance {(m)
pre
1st

2nd

Cell #/gdw soil (x E+06)
Digtance (m)

pre

1st

2nd

CORN 2 STRIP
Digtance (m)
1st
2nd

Cell #/gdw soil (x E+06)
Distance (m)
1st
2nd

NATIVE 1 STRIP
% Organic Matter
Distance (m)
pre
1st

2nd

Cell #/gdw soil (x E+06)
Distance (m)

pre

1st

2nd

0.0
7.65
7.60
9.73

0.0
0.08
0.57
1.08

0.0
7.01
8.71

0.0
1.32
1.18

0.0
7.58
8.43
9.44

0.0
5.80

11.10 11.40
10.80 8.40

0.5 1.0
7.72 7.52
7.61 7.11
9.04 9.29
0.5 1.0
0.13 0.1s6
0.88 0.92
0.84 1.27
0.5 1.0
7.39 7.03
9.73 8.10
0.5 1.0
1.32 2.56
0.78 1.61
0.5 1.0
7.65 7.33
8.63 9.59
8.48 9.65
0.5 1.0
6.07 7.05

8.80

8.43

2.0 4.0
7.17 7.26
7.54 7.17
9.04 8.59
2.0 4.0
0.13 0.26
0.40 0.96
0.53 0.84
2.0 4.0
7.35 7.33
9.47 8.62
2.0 4.0
2.53 2.59
2.16 2.14
2.0 4.0
7.64 7.24
10.01 8.84
9.90 9.06
2.0 4.0
6.37 8.38
9.06 14.19
5.30 12.66

8.0
7.15
6.51
8.68

8.0
0.27
0.84
1.29

7.42
9.56

8.0
2.58
2.73

7.25
9.98
9.18

8.0
9.87

14.47 17.24
12.85 16.87

81

DATA FOR ORGANIC CONTENT AND CELL NUMBERS

16.0 Average

6.91 7.34
6.83 7.20
8.60 9.00
16.0 Average
0.17 0.17
0.61 0.74
1.69 1.08
16.0 Average
7.89 7.34
8.88 9.01

16.0 Average
3.76 2.38
5.60 2.31

16.0 Average

7.00 7.39
9.50 9.28
10.06 9.40

16.0 Average
8.80 7.48
12.32
10.76

Continued on next page.



NATIVE 2 STRIP
% Organic Matter
Distance (m)
pre
1st

2nd

Cell #/gdw soil (x E+06)
Distance (m)

pre

1lst

2nd

NON-NATIVE 1 STRIP
% Organic Matter
Distance (m)
pre
1lst
2nd

Cell #/gdw soil (x E+06)
Distance (m)
pre
1st
2nd

NON-NATIVE 2 STRIP
% Organic Matter
Distance (m)
pre
1st
2nd

Cell #/gdw soil (x E+06)
Distance {m)
pre
1st
2nd

0.0 0.5

8.19 8.83
7.96 7.39
9.22 9.36
0.0 0.5

6.76 8.05
9.36 8.73
7.99 8.65
0.0 0.5

7.42 71.77
8.05 9.42
9.91 9.87
0.0 0.5

6.26 6.30
12.00 11.09
6.00 8.27
0.0 0.5

7.14 6.53
7.92 7.53
8.50 9.76
0.0 0.5

5.75 5.95
11.53 8.80
8.05 6.86

1.0
8.44
7.41

10.03

1.0
6.14
8.79
7.64

1.0
8.06
9.17
8.75

1.0
8.36
8.61

10.01

1.0
7.35
9.37
9.58

5.69
7.18
8.05

2.0
8.45
9.00
9.20

2.0
5.72

13.91

9.04

2.0
7.80
7.59
9.19

2.0
6.30
7.36
5.79

2.0
6.92
8.93
9.78

2.0
5.85
9.70
7.82

4.0
8.51
9.92
8.97

4.0
5.32
11.44
8.35

4.0
8.49
8.82
9.94

4.0
6.67
11.99
6.06

4.0
7.14
7.78
8.96

4.0
6.35
9.46
6.12

8.0
7.98
8.52

"10.14

8.0
8.26
17.94
11.13

8.0
9.33
7.70
8.95

8.0
8.36
10.83
8.49

8.0
7.24
7.12
8.80

8.0
5.90
12.90
9.26
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16.0 Average
8.11 8.36
7.80 8.28
8.94 9.41
16.0 Average
6.19 6.63
22.24 13.20
13.92 9.53
16.0 Average
8.60 8.21
7.51 8.32
9.03 9.38
16.0 Average
8.90 7.31
17.00 11.27
12.15 8.11

16.0 Average

6.64 6.99
8.16 8.12
8.55 9.13

16.0 Average

7.63 6.16
14.45 10.57
13.59 8.54



APPENDIX B RAW DATA FOR MYCORRHIZAI, HYPHAT, GROWTH AND

GERMINATION
Herbicide Concentration # Spores Avg. Hyphal Length
(ppm) Germinated (cm)
1800 3 0.47
900 A 3 1.54
620 5 3.99
360 6 5.27
180 7 6.34
100 | 8 : 6.15



	The effects of herbicides on microbial and mycorrhizal populations in native prairie, corn, and non-native prairie vegetation, using the Biolog technique
	Recommended Citation

	tmp.1442946529.pdf.pkYBL

