ECOLOGICAL APPLICATIONS

Appendix S1: SUPPLEMENTAL MATERIALS

Diversifying and Perennializing Plants in Agroecosystems Alters Retention of New C and N

from Crop Residues

M.D. McDaniel'?*, J.A. Bird®, J. Pe‘[‘[—Ridge“’5 ,E. Marin—Spiotta6, T.M. Schmidt’, A.S. Gralndy2

©wn

NSk

Department of Agronomy, lowa State University, Ames, IA 50011

Department of Natural Resources and the Environment, University of New Hampshire, Durham, NH 03824
School of Earth & Environmental Sciences, Queens College, CUNY & The CUNY Graduate Center, New York,
NY 10016

Physical and Life Sciences Directorate, Lawrence Livermore National Laboratory, Livermore, CA 94550

Life & Environmental Sciences Department, University of California, Merced, CA 95343

Department of Geography, University of Wisconsin-Madison, Madison, W1 53706

Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109

APPENDIXS1 | 1



Table S1. Soil CO, efflux stepwise multiple linear regression model output’

Coefficient Estimate Std. Error t value p value!
Intercept -3.551 0.564 -6.294 <0.0001°
Year -0.176 0.959 -0.183 0.855
Temperature (Temp.) 0.168 0.025 6.731 <0.0001°
Gravimetric water content (GWC)  11.428 4.539 2.518 0.013"
Year xTemp. -0.059 0.043 -1.378 0.169
Year x GWC 0.310 6.843 0.045 0.964
Temp.x GWC -0.399 0.195 -2.047 0.042"
Year XTemp. x GWC 0.092 0.311 0.295 0.768

1 Overall model: Used InCO,, R?=10.52, Adjusted R?> = 0.69, p < 0.0001

1 If significant(*), used in final model (Fig. S2)
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Figure S1. Overhead photos showing mesocosm layout in each plot (a, b) and vertical cross section of ()
showing the experimental design (c). Photo Credits: Marshall McDaniel.
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Figure S2. Precipitation and air temperature over the duration of the two-year experiment. (a) Daily
precipitation and air temperature for over two years. Gray circles are temperature, and black bars
precipitation. Downward arrow showing dual-labeled wheat residue addition. (b) Observed and historical
(1988-2018) mean monthly temperatures. (c) Observed and historical (1988-2018) mean monthly
precipitation. For (b) and (c), gray circles are historical annual means and open circles are observed for
that month/year. From nearby weather station at Kellogg Biological Station Long-term Ecological
Research site.
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Figure S3. (a) Observed versus modeled (or predicted) CO, flux from mesocosms using soil temperature
and moisture (5 and 10 cm depth). (b, ¢, d) Modeled residue loss (solid lines) with standard errors
(lighter area). Treatment abbreviations are: CS = Maize-Soybean, CSW2 = Maize-Soybean-Wheat +
Red Clover and Rye Cover Crops, SF = Spring fallow or tilled in spring and naturally regenerated seed
bank (7-10 species).
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Figure S4. Soil CO; dynamics before (15 June) and after (16 June) manipulated wetting event in 2012
(from Figure 1 in main manuscript). Soil respiration was measured at 8:00 to 13:00 on 15 June. Then 2.5
cm of water was added to all soil mesocosms at 13:30. CO, was measured again 16 June between 8:00 to
13:00. (@) Total CO, flux measurements from both the control (no residue) and wheat residue added. (b)
Residue-derived CO,-C (Cyheat) flux emitted from mesocosms. (c¢) Native soil organic carbon lost, via
priming, from residue addition.
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Figure S5. Percent of wheat carbon (C) lost as dissolved organic C (DOC) leached through soil profile
and into zero-tension lysimeter (Fig. S1). Inset shows cumulative losses as % wheat C.
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