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Browsing the
Literature

I have found a number of interesting new and forthcoming papers from various locations
around the world for this edition of Browsing the Literature. They are listed by region
following several papers that are global in scope.

As always, please let me know of forthcoming literature in rangeland ecology and
management (mgermino@usgs.gov). If you provide a summary using the style and format
below, I will also include it and acknowledge you. - Matt Germino.

Grazing animals drove domestication of grain crops. R. N. Spengler and N. G. Mueller.
2019. Nature Plants 5:656�662.

Using a wide range of evidence and logic, these authors make a case that 1) herding of
livestock animals into fertile areas led to increases in small-seeded herbaceous annuals, such as
buckwheat and millets, that have indigestible defenses; and 2) the resulting dense stands of
these cereals were easy to harvest and eventually became utilized by humans. During the
transition, these species eventually lost their original endozoochoric dispersal mechanisms
(i.e., requiring animal ingestion) along with loss of indigestion defenses and seed dormancy
requirements.

Grazing enhances species diversity in grassland communities.M. A. Pulungan, S. Suzuki,
M. K. A. Gavina, J. M. Tubay, H. Ito, M. Nii, G. Ichinose, T. Okabe, A. Ishida, M.
Shiyomi, and T. Togashi. 2019. Scientific Reports 9:11201.

These authors asked if the commonly observed pattern of maximum species diversity at
intermediate grazing pressure could be simulated by a Lokta-Volterra model that included
microhabitat differentiation among species. This so called lattice model indeed predicted that
species diversity of grasslands was least at both low and high grazing intensities, at least where
natural mortality of plants is attributed to grazers. The mechanism appears to be reduction of
species that would otherwise dominate at intermediate grazing levels.

Ecological memory of daily carbon exchange across the globe and its importance in
drylands. Y. Liu, C. R. Schwalm, K. E. Samuels-Crow, and K. Ogle. 2019. Ecology Letters
(in press).

For 42 eddy covariance sites globally, 32% of the daily patterns of net carbon exchange are
related to antecedent moisture, including both short- and long-term conditions preceding the
data of observation. This is especially true under increasing water stress within semiarid
landscapes.
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From the Southern Hemisphere: Australia and Chile

Linking hydrological connectivity to gully erosion in
savanna rangelands tributary to the Great Barrier Reef
using structure-from-motion photogrammetry. J. Koci, R.
C. Sidle, B. Jarihani, and M. J. Cashman. 2019. Land
Degradation and Development (in press).

Multiview stereo photogrammetry acquired at 0.1 m
resolution over 3 years using unmanned aircraft was used to
quantify geomorphic change in the Burdekin River Basin in
Australia, where erosion from savanna rangelands is con-
tributing to deterioration of the Great Barrier Reef. At the
hillslope scale, gully erosion was enhanced along cattle trails,
roads, and bare soils.

Climate change and variability impacts on grazing herds:
insights from a system dynamics approach for semi-arid
Australian rangelands. C. Godde, K. Dizyee, A. Ash, P.
Thornton, L. Sloat, E. Roura, B. Henderson, and M.
Herrero. 2019. Global Change Biology (in press).

Relationships between precipitation variability, farming
practices, and cattle grazing were evaluated in semiarid
rangelands of Australia. Reduced precipitation or increases in
interannual precipitation variability decreased herd sizes.
Recovery of livestock herd after drought ranged from years to
decades without new animal purchases. Feeding supplementa-
tion increased herd sizes but led to larger losses during drought
in addition to exacerbating livestock methane emissions.

Combined effects of grazing management and climate on
semi-arid steppes: hysteresis dynamics prevent recovery of
degraded rangelands. P. A. Cipriotti, M. R. Aguiar, T.
Wiegand, and J. M. Paruelo. 2019. Journal of Applied Ecology
(in press).

A spatiotemporal simulation model that focuses on
individual plants and uses ecohydrological processes was
used to simulate the effects of grazing and rainfall on grass:
shrub abundances, spatial patterns of the plant community,
and abundance of palatable grasses in Patagonian shrub-
steppe using 6 decades of field research. The model accurately
simulated that total cover was affected by rain amounts,
whereas abundance of palatable grasses was affected by
stocking rate. Rainfall over 181 mm/year and stocking rates
greater than 0.2 sheep/ha promoted shrubs over grasses. The
modeling exercise suggested that palatable grasses become
nearly extinct with 2–3 decades of high levels of year-long
grazing, but > 100 years are required for natural recovery.

From North America: United States

Bee diversity in tallgrass prairies affected by management
and its effects on above- and below-ground resources. B. J.
Buckles and A. N. Harmon-Threatt. 2019. Journal of Applied
Ecology (in press).

The majority of bee species nest in soils and they could be
sensitive to rangeland management actions that disturb soils
and floral nectar resources. Bee communities were measured
in tallgrass prairie plots that were either burned, hayed, or

patch-burn grazed. Soil conditions were important predictors
of bee communities, in addition to floral resources. Nesting
was enhanced where bare soil and floral resources were greater.
However, the authors conclude that, Grazing and haying
management negatively affected the bee community, vital
nesting and floral resources, and nesting rate.

Passive restoration of vegetation and biological soil crusts
following 80 years of exclusion from grazing across the
Great Basin. L. A Condon, N. Pietrasiak, R. Rosentreter,
and D. A. Pyke. 2019. Restoration Ecology (in press).

Across seven 80-year-old exclosures in the Northern Great
Basin, soil biological crusts and shrubs were the most abundant
cover types. Exclosures had greater abundances of dark algal
crusts and cyanobacterial crusts in the order Oscillatoriales.
Crusts had strong associations to plant communities, such as
greater abundances of rapidly reproducing crusts in plant
communities codominated by winterfat and Wyoming big
sagebrush, which likely affects how crusts will respond to
disturbance in these compared with other community types.

Optimizing physiological dormancy break of understudied
cold desert perennials to improve seed-based restoration.O.
A. Kildisheva, T. E. Erickson, A. T. Kramer, J. Zeldin, and
D. J. Merritt. 2019. Journal of Arid Environments (in press).

Factors affecting germination of four perennial forbs in the
Asteraceae family that are common in rangeland restoration
were evaluated in a lab study. Germination was enhanced by
dry after-ripening and cold storage, but chemical stimulants
were also effective and could be surrogates for stratification, at
least in three of the four species.

From Asia: China and Tibet

Moderate grazing promotes the root biomass in Kobresia
meadow on the northern Qinghai–Tibet Plateau. L. Dai,
X. Guo, and X. Ke. 2019. Ecology and Evolution (in press).

In experimental grazing plots in alpine grasslands, above-
ground biomass decreased with grazing intensity due to
greater sedge and legume abundance, grasses did not change,
and forbs became scarcer. Belowground biomass was greatest
at intermediate grazing, and grazing stimulated more
allocation of root biomass to upper soil layers.

Nitrogen deposition magnifies the sensitivity of desert
steppe plant communities to large changes in precipitation.
Q. Ma, X. Liu, Y. Li, L. Li, H. Yu, M. Qi, G. Zhou, and Z.
Xu. 2019. Journal of Ecology (in press).

A field experiment that increased precipitation and
nitrogen in desert steppe of northern China revealed greater
primary productivity with precipitation, especially when
nitrogen was also added, due primarily to increases in the
forb Artemisia capillaris, shifting away from dominance by the
bunchgrass Stipa tianschnica.
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