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Does wildfire and cheatgrass invasion In a sage-steppe ecosystem change soll texture?

Maeve McCormick, Treasure Valley Math and Science Center, Boise High School; Xavier Gagne, Department of Geosciences, Boise State University; Dr. Jennifer Pierce, Department of Geosciences, Boise State University

ABSTRACT METHODS RESU LTS

Fire and land-use changes influence vegetation types and alter below-ground *Two soil pits (60-80cm) dug in each of three vegetation zones (bunchgrass, sagebrush, There was no change In solil texture among
carbon storage and soll characteristics; additionally, shrub-steppe cheatgrass) different vegetation types (Figure 1).

environments are prone to cheatgrass invasion and subsequent alterations in *Sites designated by habitat: Bunch-Cheat (BC); Bunch-Sage (BS); and Cheat-Sage (CS). Silt-loam was the most common soll type (Table 1)
soil morphology and characteristics following fire. We compared soll particle *Soil textures, soil color, and presence of calcium carbonate, were described qualitatively in the Field and hydrometer analyses showed similar
Size, texture, consistence, structure, color and pH among adjacent but distinct field (Utah Geological Survey Standard Methods). textural analyses (Table 1).

sagebrush (Artemisia tridentata ssp.), cheatgrass (Bromus tectorum) ana eLab textures were determined with a Hydrometer Method (ASTM D 422-63) Within a soil pit, particle size and distribution

crested wheatgrass (Agropyron cristatum) communities established following . o . . . : .
o . . varied with depth (Figure 2).
a 1983 fire in the Kuna Butte area of southwestern ldaho, a site underlain by *Calcium carbonate content was quantified using a pressure calcimeter. There were mi%im(al giﬂerezces between recently

basalt and mantled with loess. Soll characteristics were compared In . .
e o . . . . Figure 1 burnt and unburnt soil profiles (Table 2).
litative field soil profiles (t t tation t d laborat . . .
qualitative field soll profiles (two pits per vegetation type) and laboratory CaCo, (%) increased with depth (Figure 3).

hydrometer analyses from paired sites in different vegetation types. Our data BC-B Percentage (%) = Percentage (%)
does not support differences in soil particle size (silt, clay, sand) among 0 10 20 30 40 50 60 70 80 90

vegetation types; however, particle size and distribution varied with depth Avg N __ e DISCUSSION

within a single soil pit. Field texture classifications and hydrometer results 55 e e _ B T — | * Norton et al. (2004) and Boxell and Drohan (2009)
indicate silt-loam was the most common soll type. We found no substantive g 10 A T R : SRR N L e T | found differences in soil morphology

change In soll texture with change in vegetation type. » soil morphology changes due to differences in

soll hydrology (infiltration and eluviation rates)
» related to stem density of vegetation.
* Qur results showed that clay content may not
change after fire (Norton et al. 2004).
The presence of CaCO, may have influenced soil
particle size by causing inaccurate classifications
40 50 60 70 80 90 Of_ n(.)dql.es E.iS Sa.nd'
— e e Ty Similarities In soll textures could be due to:
' b W by . »insufficient time for soil development following
il fire and establishment of vegetation (but see
g Boxell & Drohan 2009),
»minimal influence of vegetation type on
5 B IS B Nl P NS underlying soil characteristics
INTRODUCTION 5F . didine - T iR it »inadequate sampling and/or sample distribution.
Native vegetation (sagebrush, Artemesia tridentata) in the sage-steppe o s o e dm s [RE S e i Y
ecosystem provides habitat for a variety of wildlife and protects soil by 5 PR g B HSSNIRa  mee
reducing erosion and contributing organic litter. Cheatgrass (Bromus
tectorum) invades sage-steppe ecosystems after a disturbance, such as a
fire. Fire and vegetation type affect water infiltration and repellency
(hydrophobicity) and ultimately influence soil texture (DeBano 2000). We
compared field soll profiles and laboratory hydrometer analyses from
paired sites in vegetation types to determine the effects of cheatgrass

Invasion and bunch grass restoration on soll particle size.

BOISE STATE

" L
4 g
§ A,
. o 3
i
i | |
y
» a +3
AWNF
5, o Ll
v e r
38
)
L' L7 A 3
E iy AN i
§
e
] e
Tl
'

sl E,
7
-y By i
;{ Y
n '{ o '!'.- !

A
4
i

::?-

(=54 ] ﬂ'| [ SR~
F
by 4

i i 43

¥ { o L 4

1% b

, AT

£ A

L -

Ty
;-

2 r 3
.f."1 i

F

:’ E 4 " F ? |
. 2 Wi £ 4y

Percentage (%)

Depth (cm)

Percentage (%)

Depth (cm)

Bunchgrass |

% Caco3 CONCLUSIONS & FUTURE WORK

| > | Detailed analysis of soil morphology and hydrology
| _‘ . . _ ~s~BS-Sage might reveal differences among vegetation types.

| £ 60 - o BCBunch Further study would involve more soil pits with
‘ o Bo.Chent greater spatial separation, more samples, and more
accurate methods of laboratory particle size
analysis (Mastersizer Laser).

To ensure our field location Is not an anomaly, we

T T ———— : e a' would duplicate the study In a different location with

STUDY SITE | 20 similar field conditions.
Depth (cm)
Our study site (Figure 1) was located on Kuna Butte (43.4457, -116.4474) REFERENCES

- T le 1 - - BS-B - - - Boxell, J. and Drohan, P.J., 2009, Surface soil physical and hydrological characteristics
apprOXImater 3km SSW Of Kuna’ Ada COU”'[y, ID. It had three dlStht ab € ) ) ) in Bromus tectorum (cheatgrass) versus Artemisia tridentata (sagebrush) habitat,

vegetation zones (sagebrush, cheatgrass, bunchgrass). The area burned Hydrometer| | Silt-Loam |Silt-Loam ' ' Geoderma, v. 149, p. 305-311

_ _ DeBano, L.F., 2000, The role of fire and soil heating on water repellency in wildland
In 1983, 2000 and 2013. After the 1983 fll'e, the Bureau of Land _ , environments: a review, Journal of Hydrology, p. 195-206

: : : Silt-Loam/ | Silty Clay : . .
Management seeded part of the area with bunchgrass in an effort to : Silty Clay- |Loam/ Silt “"”Sﬁ‘éi{zyrai'féﬁé"5232‘&55"#.;?2;‘;2";?5&iE?n Orgame mater dynamics under

restore native Vegetation. Loam Loam | Environments, v. 57, p. 445-466

Depth (cm)
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