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for organic than for conventional treatments. They con-
cluded that the organic fertilising systems resulted in a
higher organization (represented by higher protein quality,
less free amino acids and better storage properties) of the
plants, similar to the effects that resuit with more light expo-
sure. These effects were further enhanced in the treatment
using biodynamic preparations. Overall yields were similar
for organic and conventional treatments, but were greater for
organic treatments in years with higher rainfall as this fa-
voured mineralisation of the nitrogen in the manure. Crops
from the organic treatments tended to have higher dry matter
content and higher protein quality, measured as an index of
the essential amino acids and relative free amino acid con-
tent.

Petterson (1978) considered that an important measure of
food quality is the ratio of crude to true protein. (Crude pro-
tein is estimated by measuring the percentage of nitrogen in
plant dry matter, multiplied by a standardised factor for this
analysis (x 6.25)). Crude protein includes compounds such
as amides and free amino acids as well as actual protein.
True protein is measured by extracting and analysing only
the protein.) A plant that is balanced and growing well is
able to build nitrates into more complex amino acids and
sugars, secondary metabolites, antioxidants, all of which
have been found to be important for health, and which may
be deficient in product grown with soluble fertilisers and
harvested before fully ripe. Ratios of minerals such as cal-
cium: phosphorus have also been found to be important in
assessing quality of stock feed (Nedeva, 2002), so can be
used to assess food quality for human health.
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Food quality as a product of balance

In food quality studies at the Louis Bolk Institute in the Neth-
erlands researchers use parameters relating to the main plant
growth processes (growth, and differentiation or integration)
to classify food quality. These have been well described by
Bloksma, Northolt, and Huber (2000). They postulated that
good food quality requires a balance between growth proc-
esses (leading to greater plant weight, yield), and differentia-
tion processes that lead to fruit and seed production and for-
mation of secondary metabolites and affect colour and taste.
The balance between processes of growth and differentiation
is achieved in their dynamic integration and results in
“coherent products”, for example apples being tasty, juicy,
crisp, sweet, acidic and aromatic.

I wondered what factors were necessary for organic and bio-
dynamic products to achieve this balance and what compara-
tive treatments and measures could be used to show differ-
ences? I went back to the work of Klett and Koepf (Koepf,
Pettersson and Schaumann, 1976; Koepf, 1993). They dem-
onstrated a large variation in plant growth and products be-
tween plants grown with plenty of light and those grown in
shade (Table 1). Effects of full light on spinach plants in-
cluded increased root length and vitamin C content, de-
creased crude protein and nitrate content and an increased
proportion of true protein to crude protein. It was interesting
that organic composts and the biodynamic preparation 500
together with horn silica preparation 501 gave similar effects
to full light while mineral fertiliser gave similar effects to
shade.

Understanding calcium and silica processes stimu-
lates research questions

Atkinson (2002) and Lievegoed (1951) both worked with
Steiner’s descriptions of the calcium and silica processes in
nature in the Agriculture lectures (Steiner, 1993).

Interpreting Table 1 — based on these authors” works — one
can say in general, that the parameters that promote growth
correspond to the “calcium” or shade factors and those that
promote differentiation correspond to the silica or “light”



