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Table 1. Treatments, bed areas, plant spacing, and plant densities used in this study
(after Jeavons 2006).
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Figure 1. Mixtures consisted of a primary and secondary crop (P and S, respectively); the primary crop was
the one requiring the greater plant spacing in monoculture (c.f. Table 1). Each plot had 35 plants. Mixed plots
had 12 plants from the primary crop and 23 from the secondary crop. Plant spacing in mixtures (s) was the
mean of the spacing used for each crop in monoculture. Bed dimensions were a function of plant spacing.
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Figure 2. Temporal overlap of companion crops in 2001 (top) and 2002 (bottom). Markers show dates of
seeding in the greenhouse ( ), transplanting to treatment plots (<), harvest ( ), and final harvest ( ).
Vertical lines show dates of soil moisture ( ) and canopy light penetration ( ) readings.
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Figure 3. Cumulative degree days and precipitation between 1 June and 31 October, 2001 (dashed lines) and
2002 (solid lines). Degree days calculated in metric using the single sine method with a 10 °C cutoff.
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Figure 4. Proportion of soil surface exposed to sunlight (Sunfleck) and soil volumetric water content (VWC)
by treatment in 2001 (o, n = 3) and 2002 (e, n = 4). Arrows show change between years. Bars denote standard
error of each mean. Trendline and equation show relationship between Sunfleck and VWC in 2002; no
significant relationship was found in 2001.
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Figure 5. Relative Competition Intensity (RCI) for plants representing primary and secondary crops (RCIls and
RCl,, respectively) in each mixture in 2001 (o, n = 3) and 2002 (e, n = 4). Arrows show change between years.
Bars denote standard error of each mean. The dotted line is the threshold at which the sum of RCls for both
crops is zero.

Table 2. Fresh weight of aboveground biomass collected throughout season. Calculated means of log
transformed data are followed by back-transformed figures in parentheses. Means for a single crop followed
by the same letter within a column are not significantly different, Tukey’s test (P < 0.05).
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Figure 6. Relationship between relative chlorophyll content (SPAD reading) of basil leaves and fresh weight
per basil plant at final harvest in 2001 (o, n = 3) and 2002 (e, n = 4). Basil was grown in pure stands (BAS), or
in mixtures with tomato (T&B) or Brussels sprout (S&B). Arrows show change between years. Bars denote
standard error of each mean. Trendline and equation show relationship between SPAD reading and plant
weight for pooled data.
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Table 3. Land Equivalence Ratio (LER) of three mixtures by year (x £ S.E.).
LER
Mixture 2001 (n=3) 2002 (n=4)
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Table 4. Plant density in mixed stands spaced according to popular BIA recommendations (Jeavons, Eq. 4)
and recommendations introduced here (Bomford, Eq. 5). Mixed stand densities are derived from

recommended densities for pure stands of component crops, assuming a primary:secondary crop ratio of
1:2. Additional land needed for mixtures spaced according to the popular BIA recommendation, relative to
land needed for separate pure stands, is shown for the mixtures tested in this study. The new

recommendations require the same amount of land for mixed plantings as for separate pure stands,

assuming that pure stands and mixtures each contain the same total number of plants from each crop.

Pure stand density Mixed stand density Additional
(plants m'z) (plants m'z) land needed
Primary Secondary Jeavons Bomford for BIA
Mixture crop crop (Eq. 4) (Eq. 5) mixture (%)
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Target Spacing spacing Area Density
Crop Ewen ratio ratio {cm) {ecm) (em’iplant) (plantsim®)

6 Corn 1 38 33 1257 8
il Bael 14 1 3 10 9 89 112
3 Mixture 21 18 381 26
10 _US system of measurement

Row Density

Target Spacing  Spacing Area (sq (plants/sq |
11 Crop  Even ratio ratio (in) {in) in/plant) yd)
12 | Corn 1.0 1 15.0 13.0 195 7
13 Best 141 3 40 35 14 94
14 Mixture 8.3 7.2 59 22 b
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Figure 8. Screenshot of a spacing calculator available for download (Bomford 2007). Drop-down menus offer
a selection of spacing recommendations for pure stands ( ), primary and secondary crops ( ), and crop
ratios ( ). Spacing recommendations and final planting densities are calculated for pure stands and
mixtures in metric and US measurement units.
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