
Supplementary Data 6. References used in meta-analysis.  

1. Aggerbeck, M. R., Nielsen, T. K., Mosbacher, J. B., Schmidt, N. M. & Hansen, L. H. Muskoxen homogenise soil microbial communities and 

affect the abundance of methanogens and methanotrophs. Sci. Total Environ. 827, 153877 (2022). 

2. Allen, K. et al. Long‐term exclusion of invasive ungulates alters tree recruitment and functional traits but not total forest carbon. Ecol. Appl. 

33, e2836 (2023). 

3. Anderson, T. M., Ritchie, M. E. & McNaughton, S. J. Rainfall and soils modify plant community response to grazing in Serengeti National Park. 

Ecology 88, 1191–1201 (2007). 

4. Antoniella, G. et al. Wild ungulates and carbon dynamics in Mediterranean peri-urban forests: Evaluating their impact on soil and biomass 

carbon storage. Urban For. Urban Greening 128967 (2025). 

5. Arvidsson, F., Montes, M. S. & Birkhofer, K. Microhabitat conditions affect web-building spider communities and their prey independent of 

effects of short-term wildlife fencing on forest vegetation. J. Arachnol. 50, 308–313 (2022). 

6. Augustine, D. J. & Frank, D. A. Effects of migratory grazers on spatial heterogeneity of soil nitrogen properties in a grassland ecosystem. 

Ecology 82, 3149–3162 (2001). 

7. Augustine, D. J. & Mcnaughton, S. J. Regulation of shrub dynamics by native browsing ungulates on East African rangeland. J. Appl. Ecol. 41, 

45–58 (2004). 

8. Augustine, D. J. et al. Large herbivores maintain a two‐phase herbaceous vegetation mosaic in a semi‐arid savanna. Ecol. Evol. 9, 12779–

12788 (2019). 

9. Bagchi, S. & Ritchie, M. E. Introduced grazers can restrict potential soil carbon sequestration through impacts on plant community 

composition: Soil carbon and livestock production. Ecol. Lett. 13, 959–968 (2010). 

10. Baidya, P., Roy, S., Karapurkar, J. & Bagchi, S. Replacing native grazers with livestock influences arthropods to have implications for 

ecosystem functions and disease. Ecol. Appl. 35, e3091 (2025). 

11. Bailey, J. K. & Whitham, T. G. Interactions among fire, aspen, and elk affect insect diversity: reversal of a community response. Ecology 83, 



1701–1712 (2002). 

12. Baines, D., Sage, R. B. & Baines, M. M. The implications of red deer grazing to ground vegetation and invertebrate communities of Scottish 

native pinewoods. J. Appl. Ecol. 776–783 (1994). 

13. Baker, B. W., Ducharme, H. C., Mitchell, D. C. S., Stanley, T. R. & Peinetti, H. R. Interaction of beaver and elk herbivory reduces standing crop 

of willow. Ecol. Appl. 15, 110–118 (2005). 

14. Banks, J. E. et al. The cascading effects of elephant presence/absence on arthropods and an Afrotropical thrush in Arabuko‐Sokoke Forest, 

Kenya: Ecological cascades in Arabuko-Sokoke Forest, Kenya. Afr. J. Ecol. 48, 1030–1038 (2010). 

15. Baraza, E. et al. Long-term grazing influences root-associated fungal communities in a common Mediterranean grass. Plant Soil 1–20 (2025). 

16. Barber, N. A., Hosler, S. C., Whiston, P. & Jones, H. P. Initial responses of dung beetle communities to bison reintroduction in restored and 

remnant tallgrass prairie. Nat. Areas J. 39, 420 (2019). 

17. Barrett, M. A. & Stiling, P. Relationships among Key deer, insect herbivores, and plant quality. Ecol. Res. 22, 268–273 (2007). 

18. Barrios-Garcia, M. N., Gonzalez-Polo, M., Simberloff, D. & Classen, A. T. Wild boar rooting impacts soil function differently in different plant 

community types. Biol. Invasions 25, 583–592 (2023). 

19. Barrios-Garcia, M. N., Classen, A. T. & Simberloff, D. Disparate responses of above‐ and belowground properties to soil disturbance by an 

invasive mammal. Ecosphere 5, 1–13 (2014). 

20. Beckett, K. et al. Hyperabundant black-tailed deer impact endangered Garry oak ecosystem floral and bumblebee communities. Glob. Ecol. 

Conserv. 38, e02237 (2022). 

21. Berger, J., Swenson, J. E. & Persson, I. L. Recolonizing carnivores and naïve prey: Conservation lessons from Pleistocene extinctions. 

Science 291, 1036–1039 (2001). 

22. Binkley, D., Singer, F., Kaye, M. & Rochelle, R. Influence of elk grazing on soil properties in Rocky Mountain National Park. For. Ecol. Manage. 

185, 239 (2003). 

23. Petit Bon, M. et al. Long‐term herbivore removal experiments reveal how geese and reindeer shape vegetation and ecosystem CO2‐fluxes in 



high‐Arctic tundra. J. Ecol. 111, 2627–2642 (2023). 

24. Botes, A., McGeoch, M. A. & van Rensburg, B. J. Elephant- and human-induced changes to dung beetle (Coleoptera: Scarabaeidae) 

assemblages in the Maputaland Centre of Endemism. Biol. Conserv. 130, 573–583 (2006). 

25. Boyd, C. S., Davies, K. W. & Collins, G. H. Impacts of feral horse use on herbaceous riparian vegetation within a sagebrush steppe 

ecosystem. Rangeland Ecol. Manage. 70, 411–417 (2017). 

26. Braden, J., Mills, C. H., Cornwell, W. K., Waudby, H. P. & Letnic, M. Impacts of grazing by kangaroos and rabbits on vegetation and soils in a 

semi-arid conservation reserve. J. Arid Environ. 190, 104526 (2021). 

27. Brearley, F. Q. et al. Wild pigs influence tropical forest soil microbial communities in a forest-agriculture mosaic landscape. For. Ecol. Manage. 

572, 122320 (2024). 

28. Bressette, J. W., Beck, H. & Beauchamp, V. B. Beyond the browse line: complex cascade effects mediated by white‐tailed deer. Oikos 121, 

1749–1760 (2012). 

29. Brooks, R. T. Residual effects of thinning and high white-tailed deer densities on northern redback salamanders in southern New England oak 

forests. J. Wildl. Manage. 63, 1172–1180 (1999). 

30. Brousseau, P.-M., Hébert, C., Cloutier, C. & Côté, S. D. Short-term effects of reduced white-tailed deer density on insect communities in a 

strongly overbrowsed boreal forest ecosystem. Biodivers. Conserv. 22, 77–92 (2013). 

31. Bucher, R. et al. Deer exclusion changes vegetation structure and hunting guilds of spiders, but not multitrophic understory biodiversity. 

Diversity  13, 25 (2021). 

32. Buesching, C. D., Newman, C., Jones, J. T. & Macdonald, D. W. Testing the effects of deer grazing on two woodland rodents, bankvoles and 

woodmice. Basic Appl. Ecol. 12, 207–214 (2011). 

33. Burke, D. J. et al. Deer and invasive plant removal alters mycorrhizal fungal communities and soil chemistry: Evidence from a long-term field 

experiment. Soil Biol. Biochem. 128, 13–21 (2019). 

34. Bush, E. R., Buesching, C. D., Slade, E. M. & Macdonald, D. W. Woodland recovery after suppression of deer: cascade effects for small 



mammals, wood mice (Apodemus sylvaticus) and bank voles (Myodes glareolus). PLoS One 7, e31404 (2012). 

35. Cain, S. L., Cary, G. J., Blanchard, W. & Foster, C. N. Native herbivore browsing alters plant physical and chemical traits in a eucalypt forest 

understory. Ecosphere 15, e4756 (2024). 

36. Carline, K. A., Jones, H. E. & Bardgett, R. D. Large herbivores affect the stoichiometry of nutrients in a regenerating woodland ecosystem. 

Oikos 110, 453–460 (2005). 

37. Carpio, A. J. et al. Effect of wild ungulate density on invertebrates in a Mediterranean ecosystem. Anim. Biodivers. Conserv. 37, 115–125 

(2014). 

38. Case, R. L. & Kauffman, J. B. Wild ungulate influences on the recovery of willows, black cottonwood and thin-leaf alder following cessation of 

cattle grazing in northeastern Oregon. Northwest science 71, 115–126 (1997). 

39. Casey, D. & Hein, D. Effects of heavy browsing on a bird community in deciduous forest. J. Wildl. Manage. 47, 829 (1983). 

40. Cecil, E. M., Spasojevic, M. J. & Cushman, J. H. Cascading effects of mammalian herbivores on ground‐dwelling arthropods: Variable 

responses across arthropod groups, habitats and years. J. Anim. Ecol. 88, 1319–1331 (2019). 

41. Cepeda, C., Oliva, G. & Ferrante, D. Experimental Exclusion of Guanaco Grazing Increases Cover, Diversity, Land Function and Plant 

Recruitment in Patagonia. Phyton (B. Aires) 93, (2024). 

42. Charles, G. K., Riginos, C., Veblen, K. E., Kimuyu, D. M. & Young, T. P. Termite mound cover and abundance respond to herbivore‐mediated 

biotic changes in a Kenyan savanna. Ecol. Evol. 11, 7226–7238 (2021). 

43. Charles, G. K., Porensky, L. M., Riginos, C., Veblen, K. E. & Young, T. P. Herbivore effects on productivity vary by guild: cattle increase mean 

productivity while wildlife reduce variability. Ecol. Appl. 27, 143–155 (2017). 

44. Chen, J. et al. Effects of deer disturbance on soil respiration in a subtropical floodplain wetland of the Yangtze River. Eur. J. Soil Biol. 56, 65–

71 (2013). 

45. Chips, M. J., Magliocca, M. R., Hasson, B. & Carson, W. P. Quantifying deer and turkey leaf litter disturbances in the eastern deciduous 

forest: have nontrophic effects of consumers been overlooked? Can. J. For. Res. 44, 1128–1132 (2014). 



46. Chips, M. J. et al. The indirect impact of long-term overbrowsing on insects in the Allegheny national forest region of Pennsylvania. Northeast. 

Nat. (Steuben) 22, 782–797 (2015). 

47. Chollet, S. et al. Positive plant and bird diversity response to experimental deer population reduction after decades of uncontrolled browsing. 

Diversity and Distributions 22, 274–287 (2016). 

48. Chollet, S., Maillard, M., Schörghuber, J., Grayston, S. J. & Martin, J.-L. Deer slow down litter decomposition by reducing litter quality in a 

temperate forest. Ecology 102, e03235 (2021). 

49. Christopher, C. C. & Cameron, G. N. Effects of invasive Amur honeysuckle (Lonicera maackii) and white-tailed deer (Odocoileus virginianus) 

on litter-dwelling arthropod communities. Am. Midl. Nat. 167, 256–272 (2012). 

50. Churski, M., Bubnicki, J. W., Jędrzejewska, B., Kuijper, D. P. J. & Cromsigt, J. P. G. M. Brown world forests: increased ungulate browsing 

keeps temperate trees in recruitment bottlenecks in resource hotspots. New Phytol. 214, 158–168 (2017). 

51. Cocquelet, A., Mårell, A., Bonthoux, S., Baltzinger, C. & Archaux, F. Direct and indirect effects of ungulates on forest birds’ nesting failure? An 

experimental test with artificial nests. For. Ecol. Manage. 437, 148–155 (2019). 

52. Coetsee, C., Wigley, B. J., Sankaran, M., Ratnam, J. & Augustine, D. J. Contrasting effects of grazing vs browsing herbivores determine 

changes in soil fertility in an East African Savanna. Ecosystems 26, 161–173 (2023). 

53. Cole, R. J. & Litton, C. M. Vegetation response to removal of non-native feral pigs from Hawaiian tropical montane wet forest. Biol. Invasions 

16, 125–140 (2014). 

54. Cole, R. J., Litton, C. M., Koontz, M. J. & Loh, R. K. Vegetation Recovery 16 Years after Feral Pig Removal from a Wet Hawaiian Forest. 

Biotropica 44, 463–471 (2012). 

55. Connally, N. P. et al. The impact of deer exclusion fencing on host-seeking blacklegged ticks on suburban residential properties in southern 

New England. J. Med. Entomol. tjaf070 (2025). 

56. Copeland, S. et al. Variable effects of wildlife and livestock on questing tick abundance across a topographical–climatic gradient. Ecosphere 

16, e70190 (2025). 



57. Coughenour, M. B. Biomass and nitrogen responses to grazing of upland steppe on Yellowstone’s northern winter range. J. Appl. Ecol. 71–82 

(1991). 

58. Crameri, N. J. et al. Feral ungulate impacts on carbon cycling in a coastal floodplain wetland in tropical northern Australia. J. Geophys. Res. 

Biogeosci. 130, e2025JG009056 (2025). 

59. Cushman, J. H., Tierney, T. A. & Hinds, J. M. Variable effects of feral pig disturbances on native and exotic plants in a California grassland. 

Ecol. Appl. 14, 1746–1756 (2004). 

60. Darmon, G., Hidding, B., Bellefeuille, S. D., Tremblay, J.-P. & CÃ´tÃ©, S. D. A generalist rodent benefits from logging regardless of deer 

density. Écoscience 20, 319–327 (2015). 

61. DeGraaf, R. M., Healy, W. M. & Brooks, R. T. Effects of thinning and deer browsing on breeding birds in New England oak woodlands. For. 

Ecol. Manage. 41, 179–191 (1991). 

62. deCalesta, D. S. Effect of white-tailed deer on songbirds within managed forests in Pennsylvania. J. Wildl. Manage. 711–718 (1994). 

63. DiTommaso, A., Morris, S. H., Parker, J. D., Cone, C. L. & Agrawal, A. A. Deer browsing delays succession by altering aboveground 

vegetation and belowground seed banks. PLoS One 9, e91155 (2014). 

64. Dodge, V. J., Eviner, V. T. & Cushman, J. H. Context-dependent effects of a reintroduced ungulate on soil properties are driven by soil texture, 

moisture, and herbivore activity. Ecol. Evol. 10, 10858–10871 (2020). 

65. Don, S. K., Anyomi, K. A. & Dudley, S. A. Effects of Deer Browsing on Soil Nutrients and Regeneration Dynamics in a Carolinian Old-Growth 

Forest of Ontario. Sustainability 16, 10589 (2024). 

66. Dornbusch, M. J. et al. Factors influencing the persistence of a fire‐sensitive Artemisia species in a fire‐dependent ecosystem. Ecol. Appl. 32, 

e2604 (2022). 

67. Doupé, R. G., Mitchell, J., Knott, M. J., Davis, A. M. & Lymbery, A. J. Efficacy of exclusion fencing to protect ephemeral floodplain lagoon 

habitats from feral pigs (Sus scrofa). Wetl. Ecol. Manag. 18, 69–78 (2010). 

68. Dunkell, D. O., Bruland, G. L., Evensen, C. I. & Litton, C. M. Runoff, Sediment Transport, and Effects of Feral Pig (Sus scrofa) Exclusion in a 



Forested Hawaiian Watershed1. Pac. Sci. 65, 175–194 (2011). 

69. Eldridge, D. J., Ding, J. & Travers, S. K. Low‐intensity kangaroo grazing has largely benign effects on soil health. Ecol. Manage. Restor. 22, 

58–63 (2021). 

70. Enochs, B. E., Chong, J. & Kearney, M. A. Exclusion of Overabundant White-tailed Deer (Odocoileus virginianus) Results in Shifts in Soil 

Microbial Communities and Abiotic Soil Condition in a Northeastern Deciduous Forest. Am. Midl. Nat. 187, 173–194 (2022). 

71. Falk, J. M., Schmidt, N. M., Christensen, T. R. & Ström, L. Large herbivore grazing affects the vegetation structure and greenhouse gas 

balance in a high arctic mire. Environ. Res. Lett. 10, 045001 (2015). 

72. Firn, J., Nguyen, H., Schütz, M. & Risch, A. C. Leaf trait variability between and within subalpine grassland species differs depending on site 

conditions and herbivory. Proc. Biol. Sci. 286, 20190429 (2019). 

73. Forbes, E. S. et al. Labile Soil Carbon Heterogeneity Driven by Consumer Engineering of Aboveground Structure in a Kenyan Savanna. 

Ecosystems 28, 10 (2025). 

74. Foster, C. N. & Scheele, B. C. Feral-horse impacts on corroboree frog habitat in the Australian Alps. Wildl. Res. 46, 184–190 (2019). 

75. Frank, D. A. The interactive effects of grazing ungulates and aboveground production on grassland diversity. Oecologia 143, 629–634 (2005). 

76. Frank, D. A. & Evans, R. D. Effects of native grazers on grassland N cycling in Yellowstone National Park. Ecology 78, 2238 (1997). 

77. Frank, D. A. & Groffman, P. M. Ungulate vs. landscape control of soil C and N processes in grasslands of Yellowstone National Park. Ecology 

79, 2229–2241 (1998). 

78. Frank, D. A., Groffman, P. M., Evans, R. D. & Tracy, B. F. Ungulate stimulation of nitrogen cycling and retention in Yellowstone Park 

grasslands. Oecologia 123, 116–121 (2000). 

79. Frank, D. A., Depriest, T., Mclauchlan, K. & Risch, A. C. Topographic and ungulate regulation of soil C turnover in a temperate grassland 

ecosystem: GRASSLAND SOIL C TURNOVER. Glob. Chang. Biol. 17, 495–504 (2011). 

80. Frank, D. A., Wallen, R. L., Hamilton, E. W., III, White, P. J. & Fridley, J. D. Manipulating the system: How large herbivores control bottom‐up 

regulation of grasslands. J. Ecol. 106, 434–443 (2018). 



81. Fraser, D. & Hristienko, H. Effects of moose, Alces alces, on aquatic vegetation in Sibley Provincial Park, Ontario. (1983). 

82. Freedman, B., Catling, P. M. & Lucas, Z. Effects of feral horses on vegetation of Sable Island, Nova Scotia. Can. Field-Nat. 125, 200–212 

(2011). 

83. Goheen, J. R., Keesing, F., Allan, B. F., Ogada, D. & Ostfeld, R. S. Net effects of large mammals on acacia seedling survival in an african 

savanna. Ecology 85, 1555–1561 (2004). 

84. Goheen, J. R. et al. Piecewise disassembly of a large-herbivore community across a rainfall gradient: the UHURU experiment. PLoS One 8, 

e55192 (2013). 

85. Gomez, J. M. & González-Megías, A. Long-term effects of ungulates on phytophagous insects. Ecol. Entomol. 32, 229–234 (2007). 

86. Greenwald, K., Petit, L. & Waite, T. Indirect effects of a keystone herbivore elevate local animal diversity. J. Wildl. Manage. 72, 1318–1321 

(2008). 

87. Guy, T. J. et al. Large herbivores transform plant-pollinator networks in an African savanna. Curr. Biol. 31, 2964–2971 (2021). 

88. Hannaford, J., Pinn, E. H. & Diaz, A. The impact of sika deer grazing on the vegetation and infauna of Arne saltmarsh. Mar. Pollut. Bull. 53, 56–

62 (2006). 

89. Hartley, S. E., Gardner, S. M. & Mitchell, R. J. Indirect effects of grazing and nutrient addition on the hemipteran community of heather 

moorlands: Moorland vegetation and insect community diversity. J. Appl. Ecol. 40, 793–803 (2003). 

90. Hatton, J. C. & Smart, N. O. E. The effect of long-term exclusion of large herbivores on soil nutrient status in Murchison Falls National Park, 

Uganda. Afr. J. Ecol. 22, 23–30 (1984). 

91. Hendricks-Franco, L., Stephens, S. L. & Sousa, W. P. Mammalian herbivory in post-fire chaparral impacts herbaceous composition but not N 

and C cycling. Journal of Plant Ecology 14, 213–228 (2021). 

92. Holt, C. A., Fuller, R. J. & Dolman, P. M. Experimental evidence that deer browsing reduces habitat suitability for breeding Common 

Nightingales Luscinia megarhynchos. Ibis (Lond. 1859) 152, 335–346 (2010). 

93. Huffman, D. W., Laughlin, D. C., Pearson, K. M. & Pandey, S. Effects of vertebrate herbivores and shrub characteristics on arthropod 



assemblages in a northern Arizona forest ecosystem. For. Ecol. Manage. 258, 616–625 (2009). 

94. Huntzinger, M., Karban, R. & Cushman, J. H. Negative effects of vertebrate herbivores on invertebrates in a coastal dune community. Ecology 

89, 1972–1980 (2008). 

95. Husheer, S. W., Hansen, Q. W. & Urlich, S. C. Effects of red deer on tree regeneration and growth in Aorangi Forest, Wairarapa. N. Z. J. Ecol. 

271–277 (2005). 

96. Ibañez-Alvarez, M. et al. Ungulates alter plant cover without consistent effect on soil ecosystem functioning. Agric. Ecosyst. Environ. 326, 

107796 (2022). 

97. Ickes, K., DeWalt, S. J. & Appanah, S. Effects of native pigs (Sus scrofa) on woody understorey vegetation in a Malaysian lowland rain forest. 

J. Trop. Ecol. 17, 191–206 (2001). 

98. Johnson, B. E. & Cushman, J. H. Influence of a large herbivore reintroduction on plant invasions and community composition in a California 

grassland. Conservation Biology 21, 515–526 (2007). 

99. Jonsson, M., Bell, D., Hjältén, J., Rooke, T. & Scogings, P. F. Do mammalian herbivores influence invertebrate communities via changes in the 

vegetation? Results from a preliminary survey in Kruger National Park, South Africa. Afr. J. Range Forage Sci. 27, 39–44 (2010). 

100. Kadowaki, K. et al. eDNA metabarcoding analysis reveals the consequence of creating ecosystem‐scale refugia from deer grazing for the soil 

microbial communities. Environ. DNA 5, 1732–1742 (2023). 

101. Kardol, P. et al. Soil‐mediated effects of invasive ungulates on native tree seedlings. J. Ecol. 102, 622–631 (2014). 

102. Keesing, F. Impacts of ungulates on the demography and diversity of small mammals in central Kenya. Oecologia 116, 381–389 (1998). 

103. Keesing, F. Cryptic consumers and the ecology of an African Savanna. Bioscience 50, 205 (2000). 

104. Keesing, F. & Young, T. P. Cascading Consequences of the Loss of Large Mammals in an African Savanna. Bioscience 64, 487–495 (2014). 

105. Keesing, F., Allan, B. F., Young, T. P. & Ostfeld, R. S. Effects of wildlife and cattle on tick abundance in central Kenya. Ecol. Appl. 23, 1410–

1418 (2013). 

106. Kielland, K. & Bryant, J. P. Moose herbivory in taiga: Effects on biogeochemistry and vegetation dynamics in primary succession. Oikos 82, 



377 (1998). 

107. Kielland, K., Bryant, J. P. & Ruess, R. W. Moose herbivory and carbon turnover of early successional stands in interior Alaska. Oikos 80, 25 

(1997). 

108. Kolstad, A. L. et al. Moose effects on soil temperatures, tree canopies, and understory vegetation: a path analysis. Ecosphere 10, e02966 

(2019). 

109. Lacki, M. J. & Lancia, R. A. Changes in soil properties of forests rooted by wild boar. in Proceedings of the annual conference of the 

Southeastern association of fish and wildlife agencies vol. 37 228–236 (1983). 

110. Lacki, M. J. & Lancia, R. A. Effects of Wild Pigs on Beech Growth in Great Smoky Mountains National Park. J. Wildl. Manage. 50, 655–659 

(1986). 

111. Lamperty, T., Zhu, K., Poulsen, J. R. & Dunham, A. E. Defaunation of large mammals alters understory vegetation and functional importance 

of invertebrates in an Afrotropical forest. Biol. Conserv. 241, 108329 (2020). 

112. Lecomte, X. et al. Ungulates mitigate the effects of drought and shrub encroachment on the fire hazard of M editerranean oak woodlands. 

Ecol. Appl. 34, e2971 (2024). 

113. Lessard, J.-P. et al. Equivalence in the strength of deer herbivory on above and below ground communities. Basic Appl. Ecol. 13, 59–66 

(2012). 

114. Levin, P. S., Ellis, J., Petrik, R. & Hay, M. E. Indirect effects of feral horses on estuarine communities. Conserv. Biol. 16, 1364–1371 (2002). 

115. Levine, C. R., Winchcombe, R. J., Canham, C. D., Christenson, L. M. & Ronsheim, M. L. Deer impacts on seed banks and saplings in eastern 

New York. Northeast. Nat. (Steuben) 19, 49–66 (2012). 

116. Lindén, E., Gough, L. & Olofsson, J. Large and small herbivores have strong effects on tundra vegetation in Scandinavia and Alaska. Ecol. 

Evol. 11, 12141–12152 (2021). 

117. Long, M. S. et al. Impact of nonnative feral pig removal on soil structure and nutrient availability in Hawaiian tropical montane wet forests. 

Biol. Invasions 19, 749–763 (2017). 



118. Loydi, A. Effects of grazing exclusion on vegetation and seed bank composition in a mesic mountain grassland in Argentina. Plant Ecol. 

Divers. 12, 127–138 (2019). 

119. Loydi, A., Zalba, S. M. & Distel, R. A. Vegetation change in response to grazing exclusion in montane grasslands, Argentina. Plant Ecol. Evol. 

145, 313–322 (2012). 

120. Lucas, S. The Effects of Ungulates on Species Composition and Nutrient Cycles in Central NZ Forests. Post-graduate Diploma, University of 

Otago (2010). 

121. Lucas, R. W. et al. White-tailed deer (Odocoileus virginianus) positively affect the growth of mature northern red oak (Quercus rubra) trees. 

Ecosphere 4, art84 (2013). 

122. Lugar, K. J. & Pennings, S. C. Effects of Large Mammal Herbivory on Salt Marsh Invertebrate Communities Vary with Grazing Type. Estuaries 

Coast. 48, 1–9 (2025). 

123. Maillard, M. et al. Belowground effects of deer in a temperate forest are time-dependent. For. Ecol. Manage. 493, 119228 (2021). 

124. Malongweni, S. O. & van Tol, J. Medium-term interactive effects of herbivores and plant life form on the biochemistry of shallow sandy soils in 

a protected semi-arid savanna. Environ. Syst. Res. 12, 38 (2023). 

125. Maron, J. L. & Pearson, D. E. Vertebrate predators have minimal cascading effects on plant production or seed predation in an intact 

grassland ecosystem. Ecol. Lett. 14, 661–669 (2011). 

126. Masunga, G. S., Moe, S. R. & Pelekekae, B. Fire and grazing change herbaceous species composition and reduce beta diversity in the 

Kalahari sand system. Ecosystems 16, 252–268 (2013). 

127. McCauley, D. J., Keesing, F., Young, T. P., Allan, B. F. & Pringle, R. M. Indirect effects of large herbivores on snakes in an African savanna. 

Ecology 87, 2657–2663 (2006). 

128. McCleery, R. A. et al. Megaherbivores facilitate large grazing herbivores and suppress small mammals through vegetation structure and 

cryptic pathways. Biol. Conserv. 310, 111378 (2025). 

129. McInnes, P. F., Naiman, R. J., Pastor, J. & Cohen, Y. Effects of moose browsing on vegetation and litter of the boreal forest, Isle Royale, 



Michigan, USA. Ecology 73, 2059–2075 (1992). 

130. McNeil, S. G. & Cushman, J. H. Indirect effects of deer herbivory on local nitrogen availability in a coastal dune ecosystem. Oikos 110, 124–

132 (2005). 

131. Woods, M. J., Roberson, E., Cipollini, D. & Rúa, M. A. White-tailed deer and an invasive shrub facilitate faster carbon cycling in a forest 

ecosystem. For. Ecol. Manage. 448, 104–111 (2019). 

132. Mills, C. H. et al. Grazing by over-abundant native herbivores jeopardizes conservation goals in semi-arid reserves. Global Ecology and 

Conservation 24, e01384 (2020). 

133. Minoshima, M., Takada, M. B., Agetsuma, N. & Hiura, T. Sika deer browsing differentially affects web-building spider densities in high and low 

productivity forest understories. Ecoscience 20, 55–64 (2013). 

134. Mitchell, J. L. Ecology and management of feral pigs (Sus scrofa) in rainforests. PhD Thesis, James Cook University (2002). 

135. Mizutani, A., Azuma, W. A., Kaneko, M. & Matsuyama, S. Soil nutrient and moisture environments and shoot growth of Quercus crispula 

canopy trees in two areas that experienced contrasting effects of deer overabundance over an 11-year period. J. Forest Res. 27, 469–475 

(2022). 

136. Moe, S. R. et al. Strong positive effects of termites on savanna bird abundance and diversity are amplified by large herbivore exclusion. Ecol. 

Evol. 7, 10079–10088 (2017). 

137. Mohanbabu, N. & Ritchie, M. E. Large herbivore impact on plant biomass along multiple resource gradients in the Serengeti. J. Ecol. 110, 

1537–1547 (2022). 

138. Mohr, D. & Topp, W. Influence of deer exclusion on soil nutrients in oak forests of a central European low mountain range. Land Degrad. Dev. 

16, 303–309 (2005). 

139. Mohr, D., Cohnstaedt, L. & Topp, W. Wild boar and red deer affect soil nutrients and soil biota in steep oak stands of the Eifel. Soil Biol. 

Biochem. 37, 693–700 (2005). 

140. Moody, A. & Jones, J. A. Soil response to canopy position and feral pig disturbance beneath Quercus agrifolia on Santa Cruz Island, 



California. Appl. Soil Ecol. 14, 269–281 (2000). 

141. Moon, J. B., Norman, B., Shdaimah, E., Fetcher, N. & Fennessy, S. M. White-Tailed Deer (Odocoileus virginianus) Exclusion Shifts Soil Carbon 

Dynamics in Mature Oak-Dominated and Hemlock-Dominated Forest Stands. Ecosystems 28, 1–21 (2025). 

142. Morimoto, J., Sugiura, M., Morimoto, M. & Nakamura, F. Restoration of natural forests after severe wind disturbance in a cold, snowy region 

with a deer population: Implications from 15 years of field experiments. Front. For. Glob. Chang. 4, 675475 (2021). 

143. Morris, T. & Letnic, M. Removal of an apex predator initiates a trophic cascade that extends from herbivores to vegetation and the soil 

nutrient pool. Proceedings of the Royal Society B: Biological Sciences 284, 20170111 (2017). 

144. Mosbacher, J. B., Michelsen, A., Stelvig, M., Hjermstad-Sollerud, H. & Schmidt, N. M. Muskoxen modify plant abundance, phenology, and 

nitrogen dynamics in a High Arctic fen. Ecosystems 22, 1095–1107 (2019). 

145. Muñoz, A. & Bonal, R. Rodents change acorn dispersal behaviour in response to ungulate presence. Oikos 116, 1631–1638 (2007). 

146. Munoz, A., Bonal, R. & Díaz, M. Ungulates, rodents, shrubs: interactions in a diverse Mediterranean ecosystem. Basic Appl. Ecol. 10, 151–160 

(2009). 

147. Murray, T. R., Frank, D. A. & Gehring, C. A. Ungulate and topographic control of arbuscular mycorrhizal fungal spore community composition 

in a temperate grassland. Ecology 91, 815–827 (2010). 

148. Muthoni, F. K., Groen, T. A., Skidmore, A. K. & van Oel, P. Ungulate herbivory overrides rainfall impacts on herbaceous regrowth and residual 

biomass in a key resource area. J. Arid Environ. 100, 9–17 (2014). 

149. Nakahama, N. et al. Construction of deer fences restores the diversity of butterflies and bumblebees as well as flowering plants in semi-

natural grassland. Biodivers. Conserv. 29, 2201–2215 (2020). 

150. Nasseri, N. A., McBrayer, L. D. & Schulte, B. A. The impact of tree modification by African elephant (Loxodonta africana) on herpetofaunal 

species richness in northern Tanzania: Impact of African elephants on herpetofauna. Afr. J. Ecol. 49, 133–140 (2011). 

151. Kleintjes Neff, P. K., Fettig, S. M. & VanOverbeke, D. R. VARIABLE RESPONSE OF BUTTERFLIES AND VEGETATION TO ELK HERBIVORY: 

AN EXCLOSURE EXPERIMENT IN PONDEROSA PINE AND ASPEN-MIXED CONIFER FORESTS. The Southwestern Naturalist 52, 1–14 



(2007). 

152. Niwa, S., Mariani, L., Kaneko, N., Okada, H. & Sakamoto, K. Early-stage impacts of sika deer on structure and function of the soil microbial 

food webs in a temperate forest: A large-scale experiment. For. Ecol. Manage. 261, 391–399 (2011). 

153. Ogada, D. L., Gadd, M. E., Ostfeld, R. S., Young, T. P. & Keesing, F. Impacts of large herbivorous mammals on bird diversity and abundance 

in an African savanna. Oecologia 156, 387–397 (2008). 

154. Ohira, M., Gomi, T., Iwai, A., Hiraoka, M. & Uchiyama, Y. Ecological resilience of physical plant–soil feedback to chronic deer herbivory: Slow, 

partial, but functional recovery. Ecol. Appl. 32, e2656 (2022). 

155. Okullo, P., Greve, P. M. K. & Moe, S. R. Termites, large herbivores, and herbaceous plant dominance structure small mammal communities in 

savannahs. Ecosystems 16, 1002–1012 (2013). 

156. Orr, D. A. et al. Context‐dependent effects of shifting large herbivore assemblages on plant structure and diversity. J. Ecol. 110, 1312–1327 

(2022). 

157. Parker, H. A. et al. Avian response to plant community composition and structure in regenerating timber harvests protected by ungulate 

exclusion fencing. Avian Conserv. Ecol. 17, (2022). 

158. Parsons, E. W. R., Maron, J. L. & Martin, T. E. Elk herbivory alters small mammal assemblages in high-elevation drainages. J. Anim. Ecol. 82, 

459–467 (2013). 

159. Pastor, J., Dewey, B., Naiman, R. J., McInnes, P. F. & Cohen, Y. Moose browsing and soil fertility in the boreal forests of Isle Royale National 

Park. Ecology 74, 467–480 (1993). 

160. Peebles-Spencer, J. R., Gorchov, D. L. & Crist, T. O. Effects of an invasive shrub, Lonicera maackii, and a generalist herbivore, white-tailed 

deer, on forest floor plant community composition. For. Ecol. Manage. 402, 204–212 (2017). 

161. Peebles-Spencer, J. R., Haffey, C. M. & Gorchov, D. L. Browse by white-tailed deer decreases cover and growth of the invasive shrub, 

Lonicera maackii. Am. Midl. Nat. 179, 68–77 (2018). 

162. Penner, J. F. & Frank, D. A. Litter decomposition in Yellowstone grasslands: The roles of large herbivores, litter quality, and climate. 



Ecosystems 22, 929–937 (2019). 

163. Porter, K. M., DePerno, C. S., Krings, A., Krachey, M. & Braham, R. Vegetative impact of feral horses, feral pigs, and white-tailed deer on the 

Currituck National Wildlife Refuge, North Carolina. Castanea 79, 8–17 (2014). 

164. Pringle, R. M., Young, T. P., Rubenstein, D. I. & McCauley, D. J. Herbivore-initiated interaction cascades and their modulation by productivity 

in an African savanna. Proceedings of the National Academy of Sciences 104, 193–197 (2007). 

165. Thiele, K. R. & Prober, S. M. Assessment of Impacts of Feral Horses (Equus caballus) in the Australian Alps. (1999). 

166. Ramirez, J. I. et al. Above-and below-ground cascading effects of wild ungulates in temperate forests. Ecosystems 24, 153–167 (2021). 

167. Razgulin, S. M. Trophic Role of the Moose (Alces alces L.) Population and Its Effect on the Nitrogen and Carbon Cycles in a Southern Taiga 

Spruce–Birch Forest. Biol. Bull. Russ. Acad. Sci. 49, 234–243 (2022). 

168. Rearick, D., Kintz, L., Burke, K. L. & Ransom, T. S. Effects of white-tailed deer on the native earthworm, Eisenoides carolinensis, in the 

southern Appalachian Mountains, USA. Pedobiologia  54, S173–S180 (2011). 

169. Reed, S. P. et al. Linked disturbance in the temperate forest: Earthworms, deer, and canopy gaps. Ecology 104, e4040 (2023). 

170. Relva, M. A., Castán, E. & Mazzarino, M. J. Litter and soil properties are not altered by invasive deer browsing in forests of NW Patagonia. 

Acta Oecol. (Montrouge) 54, 45–50 (2014). 

171. Riesch, F. et al. Grazing by wild red deer maintains characteristic vegetation of semi‐natural open habitats: Evidence from a three‐year 

exclusion experiment. Appl. Veg. Sci. 23, 522–538 (2020). 

172. Risch, A. C., Wirthner, S., Busse, M. D., Page-Dumroese, D. S. & Schütz, M. Grubbing by wild boars (Sus scrofa L.) and its impact on 

hardwood forest soil carbon dioxide emissions in Switzerland. Oecologia 164, 773–784 (2010). 

173. Risch, A. C. et al. Aboveground vertebrate and invertebrate herbivore impact on net N mineralization in subalpine grasslands. Ecology 96, 

3312–3322 (2015). 

174. Rocca, C. et al. Exotic wild boars and native wild guinea pigs maintain plant diversity in Argentinean coastal grasslands by decreasing plant 

dominance. J. Veg. Sci. 35, (2024). 



175. Rodriguez-Cabal, M. A. et al. Non-native ungulates indirectly impact foliar arthropods but not soil function. Biol. Invasions 21, 3077–3084 

(2019). 

176. Rossow, L. J., Bryant, J. P. & Kielland, K. Effects of above-ground browsing by mammals on mycorrhizal infection in an early successional 

taiga ecosystem. Oecologia 110, 94–98 (1997). 

177. Roy, S., Naidu, D. G. T. & Bagchi, S. Functional substitutability of native herbivores by livestock for soil carbon stock is mediated by microbial 

decomposers. Glob. Chang. Biol. 29, 2141–2155 (2023). 

178. Roy, A., Suchocki, M., Gough, L. & McLaren, J. R. Above-and belowground responses to long-term herbivore exclusion. Arct. Antarct. Alp. 

Res. 52, 109–119 (2020). 

179. Ruess, R. W., Hendrick, R. L. & Bryant, J. P. Regulation of fine root dynamics by mammalian browsers in early successional Alaskan taiga 

forests. Ecology 79, 2706–2720 (1998). 

180. Rupprecht, D., Jedrzejek, B. & Hölzel, N. Fallow deer foraging alone does not preserve the vegetation of traditionally sheep‐grazed calcareous 

grasslands. J. Appl. Ecol. 59, 2520–2530 (2022). 

181. Sakai, M., Natuhara, Y., Imanishi, A., Imai, K. & Kato, M. Indirect effects of excessive deer browsing through understory vegetation on stream 

insect assemblages. Popul. Ecol. 54, 65–74 (2012). 

182. Schoenecker, K. A., Singer, F. J., Zeigenfuss, L. C., Binkley, D. & Menezes, R. S. C. Effects of elk herbivory on vegetation and nitrogen 

processes. J. Wildl. Manage. 68, 837–849 (2004). 

183. Schoenecker, K. A., Zeigenfuss, L. C. & Augustine, D. J. Can grazing by elk and bison stimulate herbaceous plant productivity in semiarid 

ecosystems? Ecosphere 13, (2022). 

184. Scogings, P. F., Mamashela, T. C. & Zobolo, A. M. Deciduous sapling responses to season and large herbivores in a semi‐arid African 

savanna: Sapling Responses to Browsing in Savanna. Austral Ecol. 38, 548–556 (2013). 

185. Scogings, P. F., Hjältén, J. & Skarpe, C. Does large herbivore removal affect secondary metabolites, nutrients and shoot length in woody 

species in semi-arid savannas? J. Arid Environ. 88, 4–8 (2013). 



186. Seki, Y. & Koganezawa, M. Does sika deer overabundance exert cascading effects on the raccoon dog population? J. Forest Res. 18, 121–

127 (2013). 

187. Seki, Y., Ito, M., Okuda, K. & Koganezawa, M. Effects of sika deer density on the diet and population of red foxes. Eur. J. Wildl. Res. 67, 30 

(2021). 

188. Sharp, S. J. et al. Large grazers suppress a foundational plant and reduce soil carbon concentration in eastern US saltmarshes. J. Ecol. 112, 

2624–2637 (2024). 

189. Shibata, E., Saito, M. & Tanaka, M. Deer-proof fence prevents regeneration of Picea jezoensis var. hondoensis through seed predation by 

increased woodmouse populations. J. Forest Res. 13, 89–95 (2008). 

190. Shimazaki, A. & Miyashita, T. Deer browsing reduces leaf damage by herbivorous insects through an induced response of the host plant: Deer 

browsing reduces leaf damage by insects. Ecol. Res. 17, 527–533 (2002). 

191. Siemann, E., Carrillo, J. A., Gabler, C. A., Zipp, R. & Rogers, W. E. Experimental test of the impacts of feral hogs on forest dynamics and 

processes in the southeastern US. For. Ecol. Manage. 258, 546–553 (2009). 

192. Singer, F. J. Effects of grazing by ungulates on upland bunchgrass communities of the northern winter range of Yellowstone National Park. 

Northwest Sci. 69, 191–203 (1995). 

193. Singer, F. J. & Harter, M. K. Comparative effects of elk herbivory and 1988 fires on northern Yellowstone National Park grasslands. Ecol. Appl. 

6, 185–199 (1996). 

194. Singer, F. J. & Renkin, R. A. Effects of browsing by native ungulates on the shrubs in big sagebrush communities in Yellowstone National 

Park. Great Basin Nat. 201–212 (1995). 

195. Singer, F. J., Swank, W. T. & Clebsch, E. E. C. Effects of wild pig rooting in a deciduous forest. J. Wildl. Manage. 48, 464 (1984). 

196. Sitters, J., Kimuyu, D. M., Young, T. P., Claeys, P. & Olde Venterink, H. Negative effects of cattle on soil carbon and nutrient pools reversed 

by megaherbivores. Nature Sustainability 3, 360–366 (2020). 

197. Sławski, M. & Sławska, M. Collembolan assemblages response to wild boars (Sus scrofa L.) rooting in Pine Forest soil. Forests 11, 1123 



(2020). 

198. Smit, R. et al. Effects of introduction and exclusion of large herbivores on small rodent communities. Plant Ecol. 155, 119–127 (2001). 

199. Soper, F. M. et al. Inconsistent recovery of nitrogen cycling after feral ungulate removal across three tropical island ecosystems. 

Biogeochemistry 167, 651–663 (2024). 

200. Van Staalduinen, M. A., During, H. & Werger, M. J. A. Impact of grazing regime on a Mongolian forest steppe. Appl. Veg. Sci. 10, 299–306 

(2007). 

201. Stark, S. & Grellmann, D. Soil microbial responses to herbivory in an arctic tundra heath at two levels of nutrient availability. Ecology 83, 2736 

(2002). 

202. Stephan, J. G. et al. Long-term deer exclosure alters soil properties, plant traits, understory plant community and insect herbivory, but not the 

functional relationships among them. Oecologia 184, 685–699 (2017). 

203. Stohlgren, T. J., Schell, L. D. & Vanden Heuvel, B. How grazing and soil quality affect native and exotic plant diversity in Rocky Mountain 

grasslands. Ecol. Appl. 9, 45–64 (1999). 

204. Stritar, M. L., Schweitzer, J. A., Hart, S. C. & Bailey, J. K. Introduced ungulate herbivore alters soil processes after fire. Biol. Invasions 12, 313–

324 (2010). 

205. Suominen, O. Impact of cervid browsing and grazing on the terrestrial gastropod fauna in the boreal forests of Fennoscandia. Ecography 

(Cop.) 22, 651–658 (1999). 

206. Suominen, O., Danell, K. & Bryant, J. P. Indirect effects of mammalian browsers on vegetation and ground-dwelling insects in an Alaskan 

floodplain. Écoscience 6, 505–510 (1999). 

207. Suominen, O., Danell, K. & Bergström, R. Moose, trees, and ground-living invertebrates: indirect interactions in Swedish pine forests. Oikos 

215–226 (1999). 

208. Suominen, O., Niemelä, J., Martikainen, P., Niemelä, P. & Kojola, I. Impact of reindeer grazing on ground‐dwelling Carabidae and 

Curculionidae assemblages in Lapland. Ecography (Cop.) 26, 503–513 (2003). 



209. Swain, M., Leroux, S. J. & Buchkowski, R. Strong above‐ground impacts of a non‐native ungulate do not cascade to impact below‐ground 

functioning in a boreal ecosystem. J. Anim. Ecol. 92, 2016–2027 (2023). 

210. Tabuchi, K., Quiring, D. T., Flaherty, L. E., Pinault, L. L. & Ozaki, K. Bottom-up trophic cascades caused by moose browsing on a natural 

enemy of a galling insect on balsam fir. Basic Appl. Ecol. 12, 523–531 (2011). 

211. Tanentzap, A. J. et al. Trade-offs between passive and trophic rewilding for biodiversity and ecosystem functioning. Biol. Conserv. 281, 

110005 (2023). 

212. Taylor, D. L., Leung, L.-P. & Gordon, I. J. The impact of feral pigs (Sus scrofa) on an Australian lowland tropical rainforest. Wildl. Res. 38, 437–

445 (2011). 

213. Tokumoto, Y., Sakurai, Y., Abe, H. & Katayama, A. Effects of deer-exclusion fences on soil microbial communities through understory 

environmental changes in a cool temperate deciduous forest in Southern Japan. For. Ecol. Manage. 564, 121993 (2024). 

214. Tracy, B. F. & Frank, D. A. Herbivore influence on soil microbial biomass and nitrogen mineralization in a northern grassland ecosystem: 

Yellowstone National Park. Oecologia 556–562 (1998). 

215. Treby, S. & Carnell, P. Impacts of feral grazers and unseasonal summer flooding on floodplain carbon dynamics: A case study. Int. J. 

Ecohydrol. Hydrobiol. 23, 186–197 (2023). 

216. Trepel, J. et al. Zoogeochemistry of a protected area: Driven by anthropogenic impacts and animal behavior. Conserv. Sci. Pract. 6, e13107 

(2024). 

217. Treydte, A. C., Grant, C. C. & Jeltsch, F. Tree size and herbivory determine below-canopy grass quality and species composition in 

savannahs. Biodivers. Conserv. 18, 3989–4002 (2009). 

218. Vandegehuchte, M. L., Schütz, M., de Schaetzen, F. & Risch, A. C. Mammal-induced trophic cascades in invertebrate food webs are 

modulated by grazing intensity in subalpine grassland. J. Anim. Ecol. 86, 1434–1446 (2017). 

219. Vandegehuchte, M. L., Van Der Putten, W. H., Duyts, H., Schütz, M. & Risch, A. C. Aboveground mammal and invertebrate exclusions cause 

consistent changes in soil food webs of two subalpine grassland types, but mechanisms are system‐specific. Oikos 126, (2017). 



220. Varriano, S. et al. The complementary relationship of bison grazing and arthropod herbivory in structuring a tallgrass prairie community. 

Rangeland Ecol. Manage. 73, 491–500 (2020). 

221. Villar, N. et al. Frugivory underpins the nitrogen cycle. Funct. Ecol. 35, 357–368 (2021). 

222. Voysey, M. D. et al. The role of browsers in maintaining the openness of savanna grazing lawns. J. Ecol. 109, 913–926 (2021). 

223. Waldram, M. S., Bond, W. J. & Stock, W. D. Ecological engineering by a mega-grazer: White rhino impacts on a south African Savanna. 

Ecosystems 11, 101–112 (2008). 

224. Ward-Jones, J., Pulsford, I., Thackway, R., Bishwokarma, D. & Freudenberger, D. Impacts of feral horses and deer on an endangered 

woodland of Kosciuszko National Park. Ecol. Manage. Restor. 20, 37–46 (2019). 

225. Warui, C. M., Villet, M. H., Young, T. P. & Jocqué, R. Influence of grazing by large mammals on the spider community of a Kenyan Savanna 

biome. J. Arachnol. 33, 269–279 (2005). 

226. Watson, M., Bushley, K., Seabloom, E. W. & May, G. Response of fungal endophyte communities within Andropogon gerardii (Big bluestem) 

to nutrient addition and herbivore exclusion. Fungal Ecol. 51, 101043 (2021). 

227. Wehr, N. H., Litton, C. M., Lincoln, N. K. & Hess, S. C. Relationships between soil macroinvertebrates and nonnative feral pigs (Sus scrofa) in 

Hawaiian tropical montane wet forests. Biol. Invasions 22, 577–586 (2020). 

228. Werner, P. A., Cowie, I. D. & Cusack, J. S. Juvenile tree growth and demography in response to feral water buffalo in savannas of northern 

Australia: an experimental field study in Kakadu National Park. Aust. J. Bot. 54, 283–296 (2006). 

229. Wigley, B. J., Augustine, D. J., Coetsee, C., Ratnam, J. & Sankaran, M. Grasses continue to trump trees at soil carbon sequestration following 

herbivore exclusion in a semiarid African savanna. Ecology 101, e03008 (2020). 

230. Wijas, B. J., Cornwell, W. K. & Letnic, M. Herbivores disrupt the flow of food resources to termites in dryland ecosystems. Ecology 104, e4035 

(2023). 

231. Young, T. P. et al. Effects of large mammalian herbivory, previous fire, and year of burn on fire behavior in an African savanna. Ecosphere 13, 

e3980 (2022). 



232. Zalba, S. M. & Cozzani, N. C. The impact of feral horses on grassland bird communities in Argentina. in vol. 7 35–44 (Cambridge University 

Press, 2004). 

233. Zamin, T. J. & Grogan, P. Caribou exclusion during a population low increases deciduous and evergreen shrub species biomass and nitrogen 

pools in low A rctic tundra. J. Ecol. 101, 671–683 (2013). 

234. de Villalobos, A. E. & Schwerdt, L. Feral horses and alien plants: effects on the structure and function of the Pampean Mountain grasslands 

(Argentina). Ecoscience 25, 49–60 (2018). 

235. De Villalobos, A. E., Zalba, S. M. & Peláez, D. V. Pinus halepensis invasion in mountain pampean grassland: effects of feral horses grazing on 

seedling establishment. Environ. Res. 111, 953–959 (2011). 

 


