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❑ Along with no-till, cover crops improve soil health (DeLaune et al., 

2019), while increasing production costs―a major adoption barrier!

❑ Grazing summer cover crops increases soil health and farm income.

❑ Intercropping turnips, etc. in winter wheat can reduce soil compaction. 

❑ This study investigates risk-adjusted farm income of grazing cover crops 

and intercropping in no-till winter wheat production. 

➢ No significant yield differences are found, but the average net returns 

are higher for the treatments without summer cover crop production.

➢ Profit distributions indicate cover crop production remarkably 

decrease the probability of getting a higher income.

➢ NT is preferred by risk-neutral and somewhat risk-averse producers.

➢ Among all cover crop treatments, grazing cover crops is preferred 

over non-grazing for rather risk-averse producers.
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❑ Among the treatment without cover crops, NT should be preferred by 

risk-neutral and slightly risk-averse producers, while both NT and CT 

are equally preferred by very and extremely risk-averse producers.

❑ For the treatment with cover crops, NT-CC is the most preferred by 

risk-neutral and somewhat risk-averse producers, while rather, very 

and extremely risk-averse producers would prefer NT-CC-GR. 

❑ Overall, the treatments without cover crops are preferred over these 

with cover crops regardless of risk aversion levels.

Contact information: yubing.fan@ag.tamu.edu

❑ NT, CT, and NT-IC generate positive net returns, $76, $55 and $42/ha, 

respectively.

❑ Other treatments with cover crop production show negative net 

returns, including ‒$114, ‒$149, ‒$141, and ‒$156 for NT-CC, NT-

CC-GR, NT-CC-IC, and NT-CC-GR-IC, respectively.

❑ NT has the highest probability of obtaining a higher profit category 

(≥$44/ha), i.e., 0.64, followed by CT and NT-IC with 0.55 and 0.50. 

❑ All cover crop treatments have a probability close to 0 for the higher 

profit category. 

❑ Wheat yield simulations are based on 2015 and 2016 experimental data.

❑ CT has the highest yield, 1.55 Mg/ha, followed by NT (1.52 Mg/ha) 

NT-IC (1.43 Mg/ha), and NT-CC (1.40 Mg/ha). 

❑ Simulated yields for NT-CC-GR, NT-CC-GR-IC, and NT-CC-IC are 

1.23, 1.28, and 1.35 Mg/ha, respectively.

❑ While the yield differences are insignificant, management 

intensification does not increase wheat yield.

Grazing cover crops

Emerging wheat in terminated cover 

crops

❑ Location: Smith/Walker Farm, Vernon, Texas. 

❑ Soil type: Abilene clay loam soil.

❑ Climate: Semi-arid, average annual precipitation of 711 mm.

❑ Production system: Dryland, with no-till since 2001.

❑ Exp. design: Randomized complete block design with 4 replicates.

❑ Plot size: 55m × 37m with 6m borders.

❑ Intercrop: 2.2 kg radish/turnips with 65 kg/ha wheat.

❑ Treatments (DeLaune et al, 2017; Mubvumba et al., 2021):

▪ 1) Conventional tillage (CT)

▪ 2) No-till (NT)

▪ 3) NT-intercrop with wheat (IC)

▪ 4) NT-summer cover crops (CC)

▪ 5) NT-CC-grazing (GR)

▪ 6) NT-CC-IC

▪ 7) NT-CC-GR-IC

(Photos by P. DeLaune)

SERF Results
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Net Return

Results – Wheat YieldBackground and Objectives

Experiment and Analysis

❑ Simulation and analytical procedures:

▪ Simetar: Multivariate normal distribution, 500 iterations

▪ Validation: field data vs. simulated data series

▪ Net return = σ
(lint, seed)

(price × yield) ‒ variable costs

▪ Stochastic Efficiency with Respect to a Function (SERF) under a 

negative exponential utility function ranks a set of risky alternatives.

▪ Absolute risk aversion coefficients (ARAC) measures producers’ risk 

attitudes, derived from decision makers’ utility function. 

▪ Certainty equivalent (CE) is a certain amount of payment that provides 

a producer the same utility as participating in the risky practice.

▪ Risk premium (RP) is the minimum payment that a decision maker will 

have to receive before switching from risky practices B to A

under a certain risk aversion level, 𝑟𝑎.

𝑅𝑃𝐵,𝐴,𝑟𝑎 = 𝐶𝐸𝐵,𝑟𝑎 − 𝐶𝐸𝐴,𝑟𝑎
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