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Browsing the
Literature

In this edition of Browsing the Literature, you will notice that we have added graphics to
aid in the interpretation of featured publications coming forth on the ecology and
management of rangelands. I found two articles to begin using this format on.

As always, please let me know of forthcoming literature in journals other than Rangeland
Ecology and Management or Rangelands. If you provide a summary using the style and
format below, I will also include it in the column and acknowledge you.

-Matt Germino, 2 October 2019

mgermino@usgs.gov

€Ollerer, K., Varga, A., Kirby, K., Demeter, L., Bir�o,M., B€ol€oni, J. andMoln�ar, Z., 2019.
Beyond the obvious impact of domestic livestock grazing on temperate forest vegetation�A
global review. Biological Conservation 237:209�219.

A review of 71 publications on livestock grazing effects in forests revealed that although
grazing reduced biomass it increased habitat diversity and regeneration of some trees.
Responses were context dependent, affected by forest type, stock levels, forage preferences and
presence of alternative forage, season of use, and whether herding was used. The authors
suggest that planned experiments, particularly ones on wild compared to domestic ungulates,
at wider spatial and temporal scales are needed.

From Asia

Hu, L.J., Wang, W., Cheng, Y. and Guo, Y., 2019. Effects of grazing livestock on
grassland functioning may depend more on grazing intensity than livestock diversity. Pro-
ceedings of the National Academy of Sciences 116:18762�18763.

Ecological theory predicts that species diversity increases ecosystem functionality, but how
this relates to livestock and rangeland ecosystems is unclear. An experimental manipulation of
the separate and combined effects of sheep and cattle grazing effects on diversity across
multiple trophic levels above- and belowground including microbes, insects, and plants was
conducted in the steppe of northern China. Multidiversity and multifunctionality, which refer
to diversity and functionality across the trophic levels, were enhanced by the combination of
sheep and cattle use, but not by either alone. A follow-on commentary by L Wang and D
Wan (''Whether grazer diversity or grazing intensity really accounts for grassland
functioning'') revealed the challenges of controlling livestock use in the experiments and
questioned the ability to separate the effects of grazing intensity and diversity.

Wang, B., Wu, L., Chen, D., Wu, Y., Hu, S., Li, L. and Bai, Y., 2019. Grazing
simplifies soil micro-food webs and decouples their relationships with ecosystem functions in
grasslands. Global Change Biology. In press.

The responses of soil food webs and carbon and nitrogen mineralization to livestock were
evaluated in ten paired grazed and ungrazed plots in Mongolia. Grazing effects were more
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pronounced at higher trophic levels, such as nematodes
compared to microbes, and the trophic levels responded
uniquely to changes in plants and soil nutrients. Relationships
between functional groups in the soil food webs and their links
to soil carbon and water mineralization were weakened by
grazing, which has implications for efforts to predict grazing
effects on ecosystem biogeochemistry at larger scales.

From Africa

Veblen, K.E. and Porensky, L.M., 2019. Thresholds are
in the eye of the beholder: plants and wildlife respond
differently to short-term cattle corrals. Ecological Applications
p.e01982.

Certain livestock practices can enhance wildlife habitat in
sub-Saharan Africa, such as mobile ''bomas'' that temporarily
corral livestock overnight. When placed on bare soil, the high
concentration of livestock in bomas can lead to high-
productivity patches referred to as ''glades'' that attractive
wild herbivores. This study replicated bomas at a range of
durations from 0 to 28 days in Kenya, where warthogs,
giraffes, dikdiks, impala, eland, elephants, gazelles, and hares
could respond to treatments. Bomas needed to be in place for
7 days to promote formation of a glade within three years, but
needed to be in place at least 14 days to attract wild herbivores.
The photo sequence (left) from top to bottom shows a boma,
the patch of affected soil just following boma removal, a glade
of lush Cynodon plectostachyus grass where a boma was placed
in previous years, and zebras utilizing a glade. The photos
show the temporal sequence of long-term boma effects;
photos are credited to the papers authors.

From Australia

Eldridge, D.J., Travers, S.K., Val, J., Wang, J-T, Liu,
H., Singh, B.K., Delgado-Baquerizo, M., 2019. Grazing
regulates the spatial heterogeneity of soil microbial commu-
nities within ecological networks. Ecosystems. In press.

Network analysis was used to evaluate the effects of grazing
intensity of livestock, native, and wild animals on hetero-
geneity of soil microbes in grasslands and forests of Australia.
Heterogeneity was greater in the grasslands, but grazing
tended to affect heterogeneity more in forests, and tended to
be mediated by spatial patterns in soil pH and litter cover.

From Europe

Verwijmeren, M., Smit, C., Bautista, S., Wassen, M.J.
and Rietkerk, M., 2019. Combined grazing and drought
stress alter the outcome of nurse: beneficiary interactions in a
semi-arid ecosystem. Ecosystems. In press.

In southeastern Spain, the palatable shrub Anthyllis cystisoides
receives nurse-plant protection from the unpalatable shrub
Artemisia herba-alba.The response of A. cysticoides to low or high
goat grazing pressure, or high goat grazing pressure with rabbit
grazing, was evaluated under two watering regimes in a normal
and in an extreme drought year. Watering had no effect, but the
nurse-plant effect was increased by rabbit grazing and low-
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intensity goat grazing. After the drought, A. cystisoides survival
was greater in the open microsites in ungrazed plots. These data
show how grazing and drought interact to affect plant
community structure.

From North America

James, J.J., Sheley, R.L., Leger, E.A., Adler, P.B.,
Hardegree, S.P., Gornish, E.S. and Rinella, M.J., 2019.
Increased soil temperature and decreased precipitation during
early life stages constrain grass seedling recruitment in cold
desert restoration. Journal of Applied Ecology. In press.

For 33 sites across the Great Basin, greater precipitation in
the 30 days following seeding increased germination, while
warmer temperatures decreased it. However, seedling estab-
lishment was not related to cumulative precipitation, climatic
water deficit, or spring precipitation over the year following
seeding. The resulting model suggested that a 2-degree
Celsius increase in temperature would decrease germination
and emergence by 30%.

Smull, D.M., Pendleton, N., Kleinhesselink, A.R. and
Adler, P.B., 2019. Climate change, snow mold and the
Bromus tectorum invasion: mixed evidence for release from
cold weather pathogens. AoB Plants 11(5), plz043.

The snow mold Microdochium nivale reduced survival of
the invasive annual cheatgrass Bromus tectorum in controlled
greenhouse settings. However, in high-elevation sagebrush
steppe where experimental heat causes early snowmelt (see
photo of a warmed and early snow-melt plot, photo credit to
P. Adler) and exposes plants to potentially greater infection
conditions, cheatgrass survival was reduced by snow mold;
conversely, survival was increased by fungicide application.
Under normal temperatures and snowmelt timing, the snow
mold reduced cheatgrass seed production, but not enough to
affect population growth rates.
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