The Rotation of Prairie Strips’ Influence on Plant & Soil Health
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Key Flndlngs
“ “  Former prairie strip’s effects on SOYBEANS are...

* increased nodule weight by 121% and N-fixation

Background

 Prairie strips (PSs) are contour plantings of diverse
perennial, native plants from the Midwest US, that have

. . . FIGURE 1. Soybean Nodules FIGURE 4. Plant-available Nutrients -
been shown to have disproportional benefits to the — “ activity by 42% [FIG. 1]
amount of land they occupy (usually ~10%). e Pl -~ » decreased stand counts by 36% [FIG. 2]

» Overwhelming benefits of PSs to water quality, soil health, | _ “ M s & it = » no difference in yield [FIG. 3]
wildlife, and pollinators [1]. vt o4 | a —— ‘ | . compared to ti,lled cropland |

» 15,000+ acres of prairie strips are planted across 15 states “ e : » Former prairie strip’s effect on MAIZE is...

[2]. Prairie strips are also a part of the USDA CRP’s CLEAR - _‘ “ T E— = . _decreased _SPAD by 36% [FIG. 2]
initiative (CP-43, [3]). = e ‘ * increased yield by 60% [FIG. 3]

» With soil health benefits concentrated under the prairie strip, | || o e | i 1) e | = = : 7 Compa!r_ed to_ t',”ed cropland |
farmers and researchers wondered: — | o e .J =: » Former prairie Strip’s effect on SOIL is...
RESEARCH Q: what happens to soil and crops formerly L1 oy R - T * decreased nitrate 37% in Year 1 [FIG. 4]
under PSs when we rotate at 10-15 year intervals? “ B * increased ammonium and potassium by 416% ana

: : : : 46% in Year 1 [FIG. 4]
: FIGURE 2. Crop Growth

1. :'lynl::)::]h:ﬂ's] 1.nZOtI.|"hea|th will decline after — op e “ FIGURE 5. Soil Water and Microbial Biomass e |[ncreased water content by up to 24% [F|G. 3]

ermination 4 Hiage Soybean Mize i o * increased microbial biomass: MBC 35%, MBN 123%
2. Hyr_)oth?sis 2: §oybean yields may increase but — — B “ —— P [FIG. 5]

maize yields will decrease mare’) = “ Pt B 7 E + increased soil stability by up to 7x[FIG. 6]

o T e r .... compared to tilled cropland
Materlals & MEthOdS s w1 T “ SR i r » soil erosion decreased by 83% compared to tilled

: We used a three’ palred-CatChment approaCh A PS CatChment’ :D Tilled{;;r;pland FormerF’rZiirieStrip Tilled Cropland FormerF’:i;ieStrip S 300( | "‘ | J CrOpland and by 61 %COmpared to nO_tI” [I:IG 6]
Control (no-tilled maize-soybean rotation), and ‘Disturbance “ 7
Control’ (tilled portion of maize-soybean rotation). We sampled | o - \' Acknowled gements
three times in each watershed (n = 9). e is e G WHkE _ | PR o s | _ _ _ -

» In 2020, three PSs were terminated by using glyphosate and | _ 5 = N R — This project was made possible by the Fish and Wildlite
tilled similarly to the Disturbance Control with chisel plow. ’ “ Service. Thank you to Lisa Schulte-Moore, Matt Helmers,
Soybeans were planted in 2021, maize in 2022. ool IR ra—— o FIGURE 6. Soil Stability Matt Liebman and Gary Van Ryswyk for establishing and

* In 2021, we monitored soybean stand count, root biomass, + 2021 2022 maintaining the project for the last 13 years. Thank you to
nodule count/size using SNAP [4], and N-fixing activity using | - “ Jessica Nelson for advising with the erosion pad portion of
leghemoglobin method [3]. | the experiment. Thanks to McDaniel and STRIPS Team for

* We measured SPAD [6], stand count, and yield in 2021 and e “ . ™ =" logistical support. Photo of prairie strip taken by Omar de
2022. - | - vigra ) ‘, | T : Kok-Mercado. Support for this project came from FFAR

* Soybean and maize yields were calculated using combine yield | =1 4 S=
monitor data. ’ ,.."" ' “ 5000} I ﬁ\c)@anflj _ -a-+11|n1"1;|=4r5I & Hard L_J__SDA &

» Soil samples collected in 2021, 2022 and analyzed for _ . J ' N ol b=
gravimetric water content (GWC), microbial biomass carbon “ (kg har) .-' ! .
and nitrogen (MBC, MBN, [7]), aggregate stability with Slakes i '_ : k . H . - ouNDATION FOR
app [8], and SOll erOS|On US|ng meSh padS [9] Treatment No-till Cropland =3 Tilled Cropland 3 Former Prairie Strip ;g . = y gl < . "’-.1'. y = 111 -' EESE[)A%(?I-?RICU LTURE

| | 0™ Nodill CroplandTilled Croplafi@rmer Prairie Strip No-iill CroplandTilled Croplaf@rmer Prairie Sirip
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