Impacts of Patch-Burn Grazing and Winter-Patch Grazing on Arthropod Community Heterogeneity
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Introduction

Historically, the Northern Great Plains evolved to thrive under periodic fire and substantial
grazing pressures.

« Contemporary management practices focused on maximizing livestock production and fire
suppression have resulted in more t plant iti P <0.0001
 Arthropods are an important component of grassland systems and food webs. : __— Diptera
« Arthropod community heterogeneity depends greatly on plant community heterogeneity. 1200 4 g 0.1000 4 Hymenoptera
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Fig.2. Total Arthropod abundance in CG, PBG, and Fig.4. Rank-abundance curves for Arthropod orders in CG,

treatments PBG, and WPG treatments
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The location for this study was the Cottonwood Range and Livestock Research Station in
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western South Dakota (Lat. 43° 55'08” N, Long. 101° 52'58” W). The site is home to northern 10000

mixed-grass prairie vegetation and is mainly used for cattle grazing. Predominant soils are CG 0 0

clayey and loamy. Wildfire burned part of each pasture in October 2016. ] 7500 D] SC u SS] 0 n

B N 1 R 4 Results demonstrate that patch-burn grazing and winter-patch
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w Enclosure E on average, more orders (i.e. order richness).
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+  Patch-burn grazing may be preferable over CG for maintaining
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& SV < *  WPG may serve as a better non-pyric management tool for
< enhancing ecosystem structure and services via food web
Orders diversity and pollination.
Fig.3. Average Arthropod order richness in CG, Fig.5. Arthropod community composition based on orders for CG,

PBG, and WPG treatments PBG, and WPG
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*  Randomized Complete Block Design with 3 treatments (WPG, PBG, CG), 3 replicates
(Pasture 3, 5, 6) for each and 3 within each repli (Fig.1A)

«  Four samples were taken from each enclosure in each pasture radiating out from the
starting location of the enclosure in cardinal directions along 50-m transect (Fig.1B)

*  Samples were taken with a sweep net that was swung through the tops of the foliage in PBP and WPG significantly i d arthropods abund: 1 to CG by 2.24 to 1.47 times, respectively (Fig. 2).
180 degree swipes (Fig.1C) and 70 swipes made along each transect (Fig.1D)

Fig.1. Study design setup and execution ==
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Sampling resulted in a total of 24,141 arthropods representing 12 orders (Fig. 6) across CG (5,122 arthropods, 9 orders), PBG (11,482 arthropods, 11 orders), and WPG

o T P e e T W o gy @l +  No statistically significant difference was found in order richness among the 3 treatments, however, fewer orders were captured in CG treatments than in PBG or WPG University, Joseph F. Nelson Undergraduate Research Mentorship
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*  Two sampling events occurred from early June to early August in 2018 two years post *  Three orders (Ephemeroptera, Neuropetera and Odonata) were only found in WPG and PBG treatments (Fig.5), while the order Phasmida was found only in CG treatment. st Col:jrse tfug:g;i’s;iersgpeﬁietc onl:rt?or :hel";u h el:gin:rthe ::iea::
disturbance (PBG and WPG) s h

Hemiptera, Diptera, and Hymenoptera were consistently the three most abundant orders in each treatment(Fig. 5) and made up 90% of abundance.(Fig.4) field.

¢ Arthropods were sorted to taxonomic order.
*  One-way ANOVA with significance P <0.05 Rank-abundance curves appeared PBG and WPG have increased biodiversity compared to CG treatment (Fig. 4) alyssa.vachino @jacks.sdstate.edu lan.xu@sdstate.edu




