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Abstract Dried root of the medicinal plant
Echinacea purpurea (L.) Moench is used as an
immune stimulant. Evidence from initial field trials
in New Zealand suggested that root yield may be
improved by planting at higher densities than
commonly used. Plants were grown in raised beds
1.5 m wide at densities ranging from 1.5 to 65
plants/m of bed. Maximum root yield after two
seasons of growth was c. 30 g/plant at the lowest
densities, reducing to 5 g/plant at the highest
densities. Maximum yields of 260 g/m of bed were
achieved at densities of ¢. 20 plants/m of bed with
no change at higher densities. Root yield as a
percentage of root + rhizome yield increased from
45 to 65% as plant size diminished with increasing
density. Changes in root:rhizome ratio with plant

density are likely to affect alkylamide
concentration.
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INTRODUCTION

Echinacea (Asteraceae) is a genus native to North
America with an important place in Western herbal
medicine (Hobbs 1989, 1994; Foster 1991) as an
immunostimulant (Bauer & Wagner 1991). Market
research in New Zealand identified Echinacea as a
potential export (George 1990). Initial field trials
subsequently demonstrated that it could be grown
successfully (Parmenter et al. 1992).

German recommendations for E. purpurea (L.)
Moench planting density is for rows 0.4 m apart
with plants 0.3 m apart within rows, or c. 8 plants/
m? (Anon. 1986). Yield at this density is claimed
to be as much as 500-600 g/m? of dried (<10%
water) root. However, German production trials of
10 cultivars of E. purpurea planted at 7.9 plants/
m? in three successive years (Bomme et al. 1992a)
produced a mean yield of dried root after 2 years of
growth of 224 g/m? of dried root (Bomme et al.
1992b).

In field trials at five sites around New Zealand,
E. purpurea was planted in beds 1.5 m wide, in two
rows 0.6 m apart with plants 0.3 m apart within
rows (6.66 plants/m of bed) (Parmenter et al. 1992).
Yields of dried root (<1% water) after two seasons
of growth at this relatively low density averaged
242 g/m of bed, with maximum yields at the
warmest sites of 325 g/m of bed (Parmenter et al.
unpubl. data).

Trials in the United States have used planting
densities as low as 2.4 plants/m? (George 1990),
whereas results of preliminary field trials near
Alexandra, New Zealand, indicated that root yields
may be improved with densities as high as 25 plants/
m? (L. Burton pers. comm.). In view of the
uncertainty about optimum plant density, the
experiment reported here was conducted to assess
the relationship between plant density and root yield
of E. purpurea.

In addition to investigating basic agronomic
questions such as optimum plant density for root
yield, we have assessed the content of medicinal
compounds in the root of E. purpurea. One class of






