University of Kentucky

UKnowledge

Plant and Soil Sciences Presentations Plant and Soil Sciences

10-24-2012

Effects of Long-Term Cattle Grazing and Woody Plant
Encroachment on Soil Microbial Communities at the Santa Rita
Experimental Range, Arizona

Cody Burton
Louisiana State University

Steven Archer
University of Arizona

Rebecca L. McCulley
University of Kentucky, rebecca.mcculley@uky.edu

Follow this and additional works at: https://uknowledge.uky.edu/pss_present

b Part of the Plant Sciences Commons
Right click to open a feedback form in a new tab to let us know how this document benefits you.

Repository Citation

Burton, Cody; Archer, Steven; and McCulley, Rebecca L., "Effects of Long-Term Cattle Grazing and Woody
Plant Encroachment on Soil Microbial Communities at the Santa Rita Experimental Range, Arizona"
(2012). Plant and Soil Sciences Presentations. 4.

https://uknowledge.uky.edu/pss_present/4

This Presentation is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has
been accepted for inclusion in Plant and Soil Sciences Presentations by an authorized administrator of
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.


https://uknowledge.uky.edu/
https://uknowledge.uky.edu/pss_present
https://uknowledge.uky.edu/pss
https://uknowledge.uky.edu/pss_present?utm_source=uknowledge.uky.edu%2Fpss_present%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/102?utm_source=uknowledge.uky.edu%2Fpss_present%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uky.az1.qualtrics.com/jfe/form/SV_0lgcRp2YIfAbzvw
https://uknowledge.uky.edu/pss_present/4?utm_source=uknowledge.uky.edu%2Fpss_present%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:UKnowledge@lsv.uky.edu

11/16/2012

Effects of long-term cattle grazing and woody plant
h il ial B, h « Intensification of cattle grazing coincided with rapid increases in woody plant
encroachment on soil microbial communities at the abundance in rangelands worldwide over the past 100-150 years.
Santa Rita Experimental Range, Arizona

Cody Burton, Rebecca McCulley, & Steve Archer

.. Grazing impacts ecological
Early 1900s — initiation of grazing Sy | e - e Pprocesses via:
. < 5 * Preferential utilization of grasses
* Seed dispersal
* Dung deposition
* Trampling
* Alterations to nutrient cycling

Grazing also impacts the spatial
distribution of vegetation and

Same site — 1941 - ~30 yrs of grazing nutrients, especially in dryland
systems.

Santa Rita Experimental Range, Arizona — Martin (1975)
http://cnrit.tamu.edu/rlem/faculty/archer/bibliography.html

€ AND N AT A GRASSLAND-SHRUBLAND ECOTONE O b e Ct i Ve

Quantify how long-term removal of livestock grazing affects soil
microbial biomass and community structure, in a vegetation type
specific manner.

H,: grazed < un-grazed, biomass

H,;: grazed # un-grazed,
community composition

H,,: bare < grass < tree hole
H,,: small tree = skeleton < large tree
* Microbial biomass is governed by the presence and type of vegetation in these

systems; less is known regarding effects on microbial community composition.
« Very difficult to tease apart grazing and vegetation type effects.
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GOW 1SgOW 1w g BT
sworw * W. McGinnies established two 1.8 ha plots, 1932

: — Herbivore effects on vegetation

— Individual mesquite canopy dimensions mapped (1932, 1948, 2006)

* No recorded fires

* Aerial herbicide
— 1964-1965
— 2,4,5-Trichlorophenoxyacetic acid
— To remove mesquite

Santa Rita Experimental Range (SRER)

« Established 1903 for “ecological research
related principally to range livestock
production”

* Fenced, destocked and allowed ungrazed
“recovery” until 1916

* Year round grazing practiced 1916-1972

* Rotational grazing implimented 1972-present

Stocking Rate (AUY ha')
: s

Mesquite Canopy Dimensions

* Browning & Archer, 2011 — grazing slows tree establishment

2 Grazing Treatments: 3 Sampling Locations: 3 Tree Classes:

Ungrazed Bare soil Small, live 6 replicates

Grazed Under grass clumps Large, live =108 samples
Under tree boles Large, dead

H,,: grazed < un-grazed, biomass
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H,,: grazed # un-

grazed, community composition
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p = <0.0001

mall tree = skeleton < large tree

B) Tree

Total PLFA (nmol g™ soil)

a

p =0.0001

Skeleton
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* The only PLFA with a significant main effect of grazing was 18:2n6 — a fungal

biomarker.

DF
nd
Grazing 1,9

Location 2,9
Tree 2,9
Grazing*Location 2,9
Grazing*Tree 2,9
Location*Tree 4,9

Grazing*Location*Tree 4, 90

0.2597
<0.0001
0.3485
0.9644
0.0213
0.0442
0.0031

18:1n9¢
E

0.4415
<0.0001
0.0001
0.9879
0.0570
0.0002
0.6750

1257
2.06
0.74
1118
112

<0.0001
0.1337
0.4777
<0.0001
0.3528

grazing reduction = 73%

Group Total

F P
0.0912
<0.0001
<0.0001
0.4443
0.1290
<0.0001
0.2693

Axis 2 (54%)

°

16:1n7c
18:1n7c

18:2n6

Location
A

01444
00185
01741

: small tree =

18:3n3
18:2n6
cy19

P

0.0000

0.0062
000

Axis 1 (37%)

a17
16:1n7c
i16:1a/16:4nl

- A = chance corrected within group agreement statistic

- Bonferroni adjusted (p<0.016).

- Avalues of 1 indicate data are identical within groups, and values near
zero indicate variation within groups is approaching expectation by
chance.

skeleton < large tree

Axis 2 (51%)

+  Small
o Skeleton
o Large

-

00106
00078

00797

1 2
Axis 1 (38%)
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* Location effect maziEHISEECRIENEES * The only location where grazing effects were detected was under small trees.

D) Location * Tree p =<0.0001

C) Grazing * Tree p =0.0436

NS
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Ba Gr Bo Ba Gr Bo ° Gra__Un
Skeleton Large Skeleton

Total PLFA (nmol g™ soil)

Total PLFA (nmol g™ soil)

« Differences in microbial community composition magnified under
large trees

Conclusions: Acknowledgements

* Long term grazing reduces the abundance of « Santa Rita Field Site .
soil fungal biomarker 18:2n6. « Katie Predick and Jim Nelson " -

* However, otherwise, direct grazing effects " 8 “'m
were much less dramatic than vegetation 5 \ :
presence and type on both microbial biomass
and community composition.

* Grazing effects on soil microbes are primarily
indirect via changes in the vegetation cover.
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