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Companion Crop Recommendations for Planting with
Black Walnuts

H.E. Garrett and J.E. Jones1

The concept of planting trees in widely spaced rows and growing cash crops in the alleyways is a
special form of agroforestry called alley cropping. To be successful, the companion crop’s
physiological requirements (i.e., light, water and nutrients) must be accommodated by the tree.
Black walnut’s (Juglans nigra L.) foliage and root system are unique and readily adapted to the
growth of companion crops. Black walnut is one of the latest species to break dormancy in the
spring and is, typically, one of the first to defoliate in the fall. Even with full foliage, it produces a
light shade within which many crop species can grow (Garrett et al. 1992). A black walnut’s root
system is also uniquely designed leading to reduced competition for soil moisture and nutrients
between the species and companion crop. Typically, young walnut produce a deep, penetrating
taproot which can extend to more than seven feet in the absence of physical barriers. Its long
branch roots are found close to the surface but most of the smaller branch and feeder roots turn
down sharply leaving a shallow zone near the soil surface for root development of companion
crops. When correctly designed, alley cropping with walnut can be highly profitable. Perhaps the
most important decision relative to profitability is the choice of companion crop.

COMPANION CROPS

Alley cropping with walnut can be designed to accommodate the biological requirements of most
companion crops from those requiring deep shade to those requiring full light. The creation of the
proper microenvironment and the timing of its creation are products of selecting the correct tree
spacing. In Missouri, there are many examples of crops that have been planted with walnut. The
most common, however, are conventional row crops, forages and specialty crops.

ROW  CROPS

In an alley-cropping program, shade-intolerant row crops can be established in the alleyways and
grown until light, water, or nutrients become limiting from competition (assuming that
allelochemicals inhibitory to the crops in question are not produced by the trees). However, since
most row crops are shade intolerant, their light requirements must be planned for if they are to be
grown for an extended time period. In early research performed by Garrett and Kurtz (1983),
upland and bottomland sites were planted with walnut and the alleyways dual cropped with
soybeans (Glycine max L.) and winter wheat (Triticum aestivum L.). Trees were spaced 10 feet
apart within rows and 40 feet between rows providing 108 trees per acre. Soybeans averaged 24 and
32 bushels/acre on the upland and bottomland sites, respectively, during the first five years. Wheat
yields averaged 41 bushels on both sites during the same time frame. While wheat yields changed
little between years five and 10, soybean yields decreased by nearly 20%. Due to the percentage
change in yields, soybean production was found not to be profitable after the tenth year under the
conditions of this early work. While the percentage decrease in yield attributable to increased shade,
competition for water and nutrients or allelochemical inhibition is unknown, controlling the
competition through the pruning of tree roots or widening the spacing between tree rows can
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extend the life of the cropping regime. Research in Indiana demonstrated a 62% yield increase in
corn planted in the alleyways of 8-year-old black walnut from the severing of lateral roots growing
into the alleys (Jose et al., 1995).

Studies conducted in Canada on alley cropping black walnut have demonstrated relationships similar
to those observed in Missouri (Gordon and Williams 1991; Williams and Gordon, 1992).
Intercropping walnut with corn (Zea  mays L.) soybeans, and wheat has shown that all can be
grown with no obvious inhibition from chemicals produced by the trees. Differences in tree growth
responses, however, have been found to be related to the intercrop used. Growth of trees during
the first few years was found to be best with corn followed by soybeans (Gordon and Williams,
1991; Williams and Gordon, 1992). Significant reductions in growth were associated with
intercropping with small cool-season grains. Differences in growth were believed to be related to
differences in soil moisture available to the trees early in the growing season when trees typically do
most of their growing. Soil moisture availability was least in the spring when cool-season grain crops
were used (Williams and Gordon, 1995). It is reasonable to assume, however, that if sufficient
spring rain occurs to recharge the soil profile, this would not be a problem. Moreover, in Missouri
and the midwest in general, cool-season row crops (e.g., winter wheat etc.) would seem to be better
suited for planting with walnut than warm-season crops. Since weed control is not a problem
during the winter and early spring, cool-season crops can be planted closer to the tree rows
resulting in less lost production. Also, assuming sufficient rainfall occurs, cool-season crops will
normally compete less with trees for water than warm-season crops and create fewer management
problems.

FORAGE CROPS

Many forage species, each with unique characteristics, may be used in walnut alley-cropping
practices. Selecting a suitable forage species for alley cropping, however, depends on many factors
including site conditions, characteristics of the forage, and management objectives. Each of these
factors is complex and multifaceted. Since most forage species are adapted to open fields and full
sunlight, landowners interested in establishing walnut and forages together must do so with an eye
to the future. During the early years, shade will not be a consideration. However, as the trees grow,
new microenvironments are established and forage species that are shade intolerant will soon
disappear. Therefore, shade tolerance is one of the most important characteristics to consider in
selecting a forage for growing with black walnut. Unfortunately, since forages are normally managed
under open conditions in the midwest, reliable data on their shade tolerance are lacking.
Fortunately, however, recent research by Lin et al. (1998) has demonstrated a number of cool-
season forages to be sufficiently shade tolerant to merit use in alley cropping practices (Table 1).
While most are untested with walnut, there is a reasonable chance that they would perform well.

Of all grasses, orchardgrass (Dactylis glomerata L.) is most often used in tree plantings in part
because it is commonly thought to be shade tolerant and is fairly shallow rooted which minimizes
its competition for water with the trees. Red clover (Trifolium pratense L.) is usually the legume of
choice. While tall fescue (Festuca arundinacea Schreb.) is also very shade tolerant, it is not widely
planted with walnut due to it’s deep and prolific rooting characteristics. Timothy (Phleum pratense
L.), because of the high quality hay it produces, could become an important companion species for
black walnut. In spring-early summer screenings, timothy yields were reduced by 0.33 percent at 50
percent shade. However, even with this reduction, dry matter yields were comparable to that of
many of the other cool-season grasses when grown under full sun. Moreover, in late summer-fall
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trials, yields at 50 percent shade were the same as those in full sun (Lin et al., 1995). Of the other
grasses showing shade tolerance, smooth-brome (Bromus inermis Leyss.) is especially prominent in
northern Missouri and could offer good opportunities for landowners interested in introducing
trees into their pastures.

Great interest has been expressed on the part of landowners in growing alfalfa (Medicago sativa L.)
as an alleycrop with black walnut. In Missouri’s early trials, alfalfa has performed well under partial
shade conditions and would appear to be a viable candidate for planting with trees. However, it has
not been sufficiently tested as a companion crop with walnut to merit a recommendation. Alfalfa
produces an extensive root system which is more competitive for soil water than many other forage
species such as orchardgrass (Chamblee, 1958). Planting alfalfa with walnut could reduce nut yields
due to competition for water. Since the generation of income is an important consideration for all
landowners, the financial trade-offs of planting alfalfa or any other forage species with walnut must
be assessed before recommendations can be made.

The success of any tree/forage practice is directly correlated with the shade and drought tolerance
of the forage or forages selected for planting, forage value, the geometric pattern and density of the
trees, and the age of the trees. In designing practices, all factors must be considered. Since forages
vary in shade tolerance and value, financial gain will, in part, depend upon the ability of the
landowner to match the forage species with the correct light regime.

SPECIALTY CROPS

Many niche markets exist for a variety of specialty crops within any locale or region. Alley cropping
with walnut can be adapted to include many of these crops. With proper forethought and design,
landscaping and Christmas trees species can be grown either within the row (between the
permanent trees) or between the rows in the alleyways. Small fruits can be grown for many years
with the proper spacing of trees (Garrett et al., 1992). Plants which can be marketed for their
medicinal (botanical industry), ornamental, or food values also provide unique marketing
opportunities. Species that are light demanding can be established in the alleyways while those
requiring some shade can be planted within the row as shade develops.

If one is near a metropolitan area, growing shade-intolerant landscaping species in the alleyways
during the early years of a practice can prove to be highly profitable. A viable market, however, is a
prerequisite. One should first conduct a survey of the needs of local landscaping firms to determine
the market size and species needs before designing the practice. As the trees grow and begin to
shade the alleyway, emphasis can change from shade-intolerant to shade-tolerant species, such as
redbud (Cercis canadenis L.), dogwood (Cornus florida L.), spruces (Picea spp.), etc.

Many forest botanicals, such as floral greens, ginseng (Panax quinquefolium L.), goldenseal
(Hydrastis canadensis L.), mushrooms, etc., are highly valuable, in demand, and compatible with
black walnut (Carter, 1996). The fastest growing markets are those for flowers, mushrooms and
medicinal herbs. While the quality of many special forest products (i.e., ginseng, goldenseal, etc.)
decreases when they are produced under artificial shade, walnut creates a natural shade environment
permitting the maintenance of plant quality and value. Moreover, the microclimate requirements of
species requiring higher light intensities (e.g., Echinacea, Hypericum etc.), can be created in the
alleyways through the proper choice of spacing.
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Many specialty markets already exist while others are yet to be developed. Recent studies in the US,
that have continued earlier work in Germany, suggest an extract from the leaves of Ginkgo biloba
may have medicinal properties (Bricklin, 1995). Assuming such findings are proven correct, new
markets will open and Ginkgo foliage could be produced in wide alleyways between rows of black
walnut. The possibilities for growing intercrop species, when one looks at the special products
market, is almost unlimited but is regional dependent. Landowners should discern local
opportunities and select companion crops that best fulfill their goals and objectives and for which
markets currently exist or will soon come into existence.
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Table 1. Shade tolerance of some grasses and legumes with potential for Missouri agroforestry
practices.
______________________________________________________________________________

Moderately Shade Tolerant Very Shade Tolerant
Grasses
Kentucky Bluegrass

Poa pratensis L. yes
Orchardgrass (’Benchmark’ and ‘Justus’) yes

Dactylis glomerata L.
Smooth Bromegrass yes to yes

Bromus inermis L.
Tall Fescue (‘KY 31’ and ‘Martin’) yes to yes

Festuca arundinacea Schreb
Timothy yes

Phileum pratense L.
Red Top yes to yes

Agrostis gigantea Roth
Reed Canarygrass yes to yes

Phalaris arundinacea L.
Legumes
Alfalfa (‘cody’ and ‘vernal’) yes

Medicago sativa L.
Berseem Clover yes

Trifolium alexandrinum L.
Ladino Clover yes

Trifolium repens L.
Red Clover yes

Trifolium pratense L.
Striate Lespedeza (‘Kobe’) yes

Kummerowia striata Thumb


