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Introduction Adding Cover Crops to the Winter Wheat / Fallow Cycle.
Cover crops are commonly used in regions of excess rainfall for soil conservation, to
reduce nutrient leaching, and to build soil carbon. Winter wheat -- fallow is the
dominant rainfed rotation in Montana where annual precipitation is less than 360 mm
(14 in). This limited amount of precipitation either precludes the use of a cover crop, or
requires management to terminate that cover crop to save water and reduce the
potential for a negative impact to the following cash crop. Reducing fallow is a priority to
sustain or improve soil quality. Management strategies to do this include using cover
crops but terminating early or using rotational crops which need less total water like dry
pea or lentil in the traditional fallow period. Pulse crop acreage has expanded greatly
here in the past 10 years which indicates some grower acceptance of alternative
practices. Another option for cover crops is to graze or feed them for animal production.
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Some revenue from a gain in meat or dairy production can offset expected reductions in
grain crop revenue. Research questions are how and where to add cover crops to the wheat/fallow timeline Option A Option B BN o R E N e BN
system (see Box at right), and what species or species mixture might provide the best fit Figure 1. Each graphic represents a two year cycle. There are 2 places for cover crops (if the rotation doesn’t ?,}M:}/ et £
for use of cover crops in Montana. change), both of which are challenging in a semi-arid environment. Option A establishing a cover crop directly - -
following wheat harvest is tough as usually there is little moisture available to germinate and sustain plant
M il hod growth. Option B planting in spring, is an easier time to establish a cover crop, but in a semi-arid environment Figure 2. Impact of planting date on above ground biomass accumulation
ater!a S & Met ods . decreased soil moisture storage usually compromises yield of the following cash crop. Terminating the cover of mixed species plantings averaged across locations.
A state\{wde !nvestlgatlon (sge Map) of seyeral cover crop speugs was conducjced to crop early (at the end of June) can help save soil moisture and provide a mulch to harvest additional late
determine biomass production and associated feed quality. Design was a replicated (3 or summer rain. Late termination typically allows greater biomass accumulation, but depletes soil moisture 3000 M Early M Late

4X) randomized complete block for each planting date. Seeding varied by location but directly ahead of winter wheat planting which can impact growth and yield potential.

plot size was typically 1.5 x 7 m. Biomass production was estimated by harvesting a 2500
known area (varied by location, but typically 2-m row) and weighed after drying at 60 °C 5000
until stable. Harvest date was triggered once the grass species within the planting date Table 2. Early planted above ground biomass yield (kg ha).

began to flower. The specie types and mixtures (Table 1) used are listed within the data
tables, some varied by planting date. Subsamples of dried forage were mixed, ground to
pass a 2-mm sieve and analyzed for the profiles listed in Table 4. Nutrient analysis was
performed on samples combined across reps by location.
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- - Table 3. Late planted above ground biomass yield (kg ha). _ 17 32 44 60 142 1778
Discussion

A wide array of biomass production was measured across the region. In general grasses
like oat, millet, and sorghum provided the highest yields, while cool season crops like
alsike clover, turnip, and radish typically yielded less. Mixtures like the cool season mix
and Diversity had greater yield stability than yields of many single species across
locations. The warm season and alternative mix were more productive in the late
planting because of the inclusion of C4 grasses like sorghum and corn which respond to
greater heat units. Late plantings generally provided greater yield although the design
of this study doesn’t allow a direct comparison for all treatments. The treatments
common to both early and late plantings included the four mixtures which are
compared in Figure 2. Later plantings produced greater biomass than planting early for
all these treatments.
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Feed values of the cover crops are presented in Table 4. Treatments included species 2871 g 2665 a 2445 ab 3775 a 4728 o
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biomass production is likely as important as the differences in feed value. Cool Season Mix

: : . Warm Season Mix
Single specie cover crops like peas have been used for years across the state of

Montana; using cover crop mixtures here is a fairly new idea. Mixtures show promise in
providing yield stability and could be used as a source of forage for animal production.
This study provides information on individual species performance across the region,
which can be used to help assemble mixtures of species that fit the environments
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