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Browsing the
Literature

For this edition of Browsing the Literature, we have an internationally diverse assemblage of
papers that were published in the last few months or are in press. The papers are about
grazing, drought, and monitoring. Additionally, Dr Kirk Davies of the USDA Agricultural
Research Service in Oregon, USA has provided a paper for the column.

My goal for this column is to provide themost current overview of peer-reviewed literature on
rangeland ecology and management that is not published in SRM’s journals. While it is not
possible to find and report on every paper published, it is feasible to have a representative set of
papers for the diverse subdisciplines in the study of rangelands. Your recommendations for
papers to include in upcoming issues are highly desired, so please email me any papers you come
across that, again, are in press or have just been released within the last month or so. Your
recommendations will help broaden the coverage of papers for this column. Please don’t hesitate
to email me about your own new publications. Contact Matt Germino, mgermino@usgs.gov.

A Paper Recommended by Dr Kirk Davies

Unintended habitat loss on private land from grazing restrictions on public
rangelands. C. A. Runge, A. J. Plantinga, A. E. Larsen, D. E. Naugle, K. J. Helmstedt,
S. Polasky, J. P. Donnelly, J. T. Smith, T. J. Lark, J. J. Lawler, and S. Martinuzzi. 2018.
Journal of Applied Ecology (in press).

An economic model based on field observations of rangeland condition and relative
profitability of using lands for crops vs. pastures shows that restricting grazing on public lands
by half could lead to the loss of 171,500 ha of sage-grouse habitat in mostly mesic areas near
water by 2050. The modeling exercise covered the northwest quadrant of the continental
United States.

From Africa

Pastoralismmay have delayed the end of the green Sahara.C. Brierley, K.Manning, K.,
and M. Maslin. 2018. Nature Communications 9:4018.

This synthesis of paleo-evidence in North Africa suggests that pastoralism was a response
to desertification of the Sahara, and perhaps not as much a driver of the process as is
commonly assumed or thought.

Impact of sheep grazing intensity on vegetation at the Arid Karoo Stocking Rate Trial
after 27 years, Carnarvon, South Africa. H. Van der Merwe, J. C. O. Du Toit, L. Van den
Berg, and T. G. O'Connor. 2018. Journal of Arid Environments 155:36–45.

Effects of sheep stocking rate on plant community composition were evaluated in a long-term
experiment spanning 27 years in South Africa. Plant diversity and vegetation structure were
unaffected by stocking rates, but slow and significant reductions in plant cover of both unpalatable
and especially palatable shrubs occurred, and perennial and annual grasses were reduced.
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From Asia

Human activity induced asynchronous dune mobiliza-
tion in the deserts of NE China during the late Holocene.
L. Guo, S. Xiong, J. Wu, Z. Ding, Y. Chen, L. Zhu, and W.
Ye. 2018. Aeolian Research 34:49–55.

Using stable isotopes and other paleoecology techniques,
these authors discovered that cropping systems had a bigger
role in driving erosion processes in unstable dune areas of
China than did pastoralism over the last few thousand years.

Linking people, pixels, and pastures: a multi-method,
interdisciplinary investigation of how rangeland manage-
ment affects vegetation on the Tibetan Plateau. K. A.
Hopping, E. T. Yeh, and R. B. Harris. 2018. Applied
Geography 94:147–162.

This analysis found that remote sensing, specifically with the
normalized difference vegetation index (NDVI), did not relate
to the vegetation conditions relevant to herders inTibet, and the
authors describe the implications for using local knowledge in
addition to government standards for managing grazing.

Rangeland management and climate hazards in dry-
lands: dust storms, desertification and the overgrazing
debate. N. Middleton. 2018. Natural Hazards 92(1):57–70.

Theory and evidence for the linkages between desertification,
drought, and dust storms are evaluated for the Gobi Desert.
These processes are highly connected, and drought appeared to
be a more important driver of desertification than overgrazing.

Grazing management options for restoration of alpine
grasslands on the Qinghai-Tibet Plateau. Y.Wang,W. Sun,
Z. Wang, S. Chang, and F. Hou. 2018. Ecosphere 9 (in press).

This study evaluated grazing exclosures used in the “Retire
Livestock and Restore Pastures” program in China by
evaluating sheep weight gain, biomass, and plant diversity
over 5 years. After 5 years, biomass and diversity had not
changed with grazing exclusion, but rotational grazing
increased sheep weights. Precipitation and temperature were
stronger drivers of vegetation change. The authors suggest
that the government-imposed grazing exclusion may not be as
beneficial to vegetation and sheep as traditional herding at
light stocking rates.

From Europe

Evaluation of the IceTag leg sensor and its derivative
models to predict behaviour, using beef cattle on
rangeland. E.D. Ungar, Y. Nevo, H. Baram, and A. Arieli.
2018. Journal of Neuroscience Methods 300:127–137.

A pedometer-like “IceTag” device for recording livestock
movement was tested on cows in Europe and compared against
direct observations made with video. The IceTag records steps,
leg movements, and whether the animal is upright or lying, and
inferences can be made about when the animal is grazing,
resting, or traveling. The device performed well except for the
classification of grazing, which had a 25% error rate.

Effects of mowing, grazing and fertilization on soil seed
banks in temperate grasslands in Central Europe. V. H.
Klaus, D. Schäfer, D. Prati, V. Busch, U. Hamer, C. J.
Hoever, T. Kleinebecker, D. Mertens, M. Fischer, and N.
Hölzel. 2018. Agriculture, Ecosystems & Environment
256:211–217.

In 73 grasslands across Germany, intensive mowing and
fertilization decreased species richness and seedling
density, while grazing intensity increased species richness in
the seed bank. Thus, land-use intensity, an index calculated
as a sum of all three components, had highly ambivalent
effects on seed banks. The authors conclude that the positive
effect of grazing on soil seed banks makes pastures more
resilient towards mechanic disturbances as compared with
meadows.

From Australia and South America

Response of vegetation cover to climate variability in
protected and grazed arid rangelands of South Australia. X.
Long, H. Guan, R. Sinclair, O. Batelaan, J. M. Facelli, R. L.
Andrew, and E. Bestland. 2018. Journal of Arid Environments
(in press).

Satellite measures of vegetation greenness (NDVI) and soil
water (total water storage, TWS; GRACE sensor) were
related in Australian rangelands. More than half of the
month-to-month variation in NDVI was explained by
precipitation, and TWS was not as well related. Drought
exacerbated grazing effects on vegetation.

Impacts of domestic cattle on forest and woody
ecosystems in southern South America. F. Mazzini, M.
A. Relva, and L. R. Malizia. 2018. Plant Ecology 219
(8):913–925.

Whether grazing had negative, neutral, or positive effects
on ecosystem variables varied among habitat types in a meta-
analysis of 126 papers on grazing effects in South America.
Negative effects were more evident for vegetation variables
and mainly occurred in Patagonian forest and Chaco;
neutral effects were observed for animal responses and
Uruguayan savanna; and positive responses tended to occur
in Monte.

From North America

A strategy for defining the reference for land health and
degradation assessments. J. E. Herrick, P. Shaver, D. A.
Pyke, M. Pellant, D. Toledo, and N. Lepak. 2019. Ecological
Indicators 97:225–230.

Identification of reference conditions for monitoring and
assessment is not trivial, and these authors point out that if
reference conditions are even needed and how they should be
identified should vary depending on policy or management
objectives. The paper reviews how reference conditions are
identified and proposes a protocol for collecting and
organizing data for defining references, called Describing
Indicators of Rangeland Health.
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Sustainable livestock production in sub-arctic Alaska:
plant and soil responses to simulated intensively managed
grazing. L. Starr, S. Seefeldt, M. Zhang, and J. Rowell. 2018.
Agriculture, Ecosystems & Environment 255:12–19.

An experiment was conducted over 3 years to determine
the simulated impacts of muskox herbivory, trampling, and
defecation on vegetation in different topographic positions
in northern Alaska. The strongest responses were from
interactions of the treatments; trampling negatively affected
forage except when combined with herbivory, and positively
affected soils when combined with manure.

Prairie dogs and wildfires shape vegetation structure in
a sagebrush grassland more than does rest from ungulate
grazing. L. C. Connell, J. D. Scasta, and L. M. Porensky.
2018. Ecosphere 9:02390.

Nested grazing exclosures were used to separate the effects
of herbivory from livestock, wild ungulates, and small
mammals in sagebrush steppe affected by fire, prairie dogs,
or neither, in Wyoming, USA. Complex interactions among
these factors were evident, and fire and prairie dogs appear to
have stronger effects than the other grazers on vegetation
structure. https://esajournals.onlinelibrary.wiley.com/action/
doSearch?AllField=grazing&content=articlesChapters&
countTerms=true&target=default&AfterYear=2018&
BeforeYear=2018.

Broad-scale occurrence of a subsidized avian predator:
reducing impacts of ravens on sage-grouse and other sensitive
prey. S.T. O'Neil, P. S. Coates, B. E. Brussee, P. J. Jackson,
K. B. Howe, A. M. Moser, L. J. Foster, and D. J. Delehanty.
2018. Journal of Applied Ecology 55(6):2641–2652.

Using Bayesian statistics for a large area of the Great Basin,
these authors show that garbage dumps and other factors that
promote the abundance of ravens are increasing their
predatory impacts on greater sage-grouse in sagebrush steppe
rangelands.

Resilience and resistance in sagebrush ecosystems are
associated with seasonal soil temperature and water
availability. B. A. Roundy, J. C. Chambers, D. A. Pyke, R.
F. Miller, R. J. Tausch, E. W. Schupp, B. Rau, and T. Gruell.
2018. Ecosphere 9(9):e02417

For the many sites and years that the SageSTEP project
has been operating, these authors compared response of
annual and perennial grasses along with soil water and
temperature to fuel-reduction and annual grass treatments.
Treatments generally increase soil water availability and some
affected soil temperatures. The responses of annual and
perennial grasses appeared well summarized by conditions
that affect spring phenology and temperature and moisture in
fall.

Experimental exclusion of insectivorous predators
results in no responses across multiple trophic levels in a
water-limited, sagebrush-steppe ecosystem. M. T. Pacior-
etty, P. Martinez, E. C. Mejia, K. Reinhardt, J. R. Barber, M.
A. de Graaff, A. Y. Kawahara, and K. Aho. 2019. Journal of
Arid Environments 160:74–81.

In a replicated field study using screens to exclude
predatory insects, these researchers found little response in
arthropods or plant physiological functioning amount of
herbivory, suggesting that insect herbivory may not be a strong
impact in the particular study site and year evaluated.
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