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Spring forms of spelt landraces (Triticum spelta L.) and their
suitability for Organic Farming

Konvalina, P. ", Capouchova, I.2 Stehno, Z.*, Moudry, J. jr.' & Moudry, J.'
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Abstract

Organic farmers are interested in the growing of spring spelt wheat forms (Triticum
spelta L.). Therefore, the important agronomical characteristics and baking quality of
six spring spelt wheat landraces were studied and evaluated. The studied and
evaluated cultivars were inclined to lodging and wheat diseases. Their yield rate is
determined by the length of the spike and the weight of one thousand grains. The
grain yield and the crude protein yield per hectare achieved the same level in organic
farming. The spring spelt wheat forms stand out in high protein content and wet gluten
content; the gluten was, nevertheless, weaker and less swollen.

Introduction

Spelt wheat (Triticum spelta L.) is a relatively common crop in current organic farming
and a valuable material for the production of favourite cereal organic products. When
comparing it with common wheat (Triticum aestivum L.), we appreciate a higher
proportion of proteins, fibres and some mineral elements (zinc, selenium, lithium,
phosphorus, magnesium) in the spelt wheat plants (Abdel-Aal & Hucl 2005). It
tolerates worse environmental conditions and thus provides a more stable yield rate,
even in less favourable areas for farming (Ruegger et al. 1990). Concerning the
growing of spelt wheat, it has some advantages which determine it to be a suitable
crop for the organic farming system. Thanks to a better ability to form tillers and
sprouts (Suchowilska et al. 2009), it competes well against weeds. However, thanks to
this ability, it may form a higher number of unproductive tillers and sprouts (Abdel-Aal
and Hucl 2005). The good health of plants is another positive trait of spelt wheat
(Schmid et al. 1994). Varieties (a group of varieties) have to be studied very carefully
as there may be more or less resistant varieties to the most important wheat diseases
(Abdel-Aal & Hucl 2005). For example, an inclination to lodging is one of the
disadvantages of spring wheat forms (Suchowilska et al. 2009). Winter spelt wheat
forms are more common in Europe (Abdel-Aal & Hucl 2005). However, spring wheat
forms are becoming more interesting too as they could substitute damaged wheat
crop stands in winter. This article presents the results of an analysis of particular
agronomically significant traits and the baking quality of six landraces of spring spelt
wheat.
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Materials and methods

Precise small-plot trials were established in three replications on a certified organic
parcel of the University of South Bohemia (Faculty of Agriculture) in Ceské Budgjovice
(JU ZF) in 2008 and 2009. From the genetic resources were selected six spring spelt
accesions. Common wheat varieties - Jara (an obsolete Czech cultivar), Granny and
SW Kadrilj (modern top spring varieties) were chosen as the control. Lucerne was
used as a forgoing crop. The treatment of the crop stands respected the principles of
organic farming in the growing period — the crop stands were harrowed in the tillering
period. An evaluation of the crop stands was carried out during the growing period and
also after the harvest. Post-harvest analyses of the plants and spikes were carried out
as well. The evaluation was based on a specific methodology by Konvalina et al.
(2008). Standard methods were applied in the analysis of baking quality (proportion of
nitrogenous elements in the dry matter of grains — CSN/ISO norm 1871, wet gluten
content in the dry matter of grains - CSN/ISO norm 5531, and gluten index, SDS test
by Axford CSN 46 1100-2. A statistical evaluation of the data was carried out in the
Statistica 9.0 program (an elementary statistical evaluation and the Tukey HSD test).

Results and Discussion

Concerning common wheat diseases, the resistance to brown rust (Puccinia
recondita) and mildew (Blumeria graminis) were studied and evaluated. All the spelt
wheat varieties were as or less tolerant to these diseases than SW Kadrilj, a control
variety (Table 1). The spring spelt wheat forms were much longer and taller (138 - 146
cm) than SW Kadrilj (100 cm). Therefore, the spelt wheat plants better competed
against weeds than the control variety (Eisele & Kopke, 1997). Meanwhile, they were
inclined more to lodging (it was also confirmed by the Tukey HSD test) (Table 1).
There were negligible differences between the varieties. The degree of the inclination
to lodging was in a negative correlation to the harvest index (r=0,56) which was
caused by the fact that plants having weak stalks achieve higher values of the harvest
index but they are more lodged, on the other hand. Concerning spike productivity, the
varieties were characterised by sparse spikes and all productivity was enhanced by
the length of the spikes. The weight of grains in the spikes was lower than the ones of
the control varieties (Table 1). The harvest index rate was similar to one of the control
varieties. The modern common wheat varieties were characterised by a reduced
harvest index which was provoked by a lack of accessible nutrients (the nutrients of
nitrogen) in the soil. A plant forms conditions for better production of phytomass at the
beginning, but the nutrients contained in the plant are not further distributed to grains
(Baresel et al. 2005). The grain yield rate achieved the same level as the control
varieties (Tukey HSD test) (Table 2). The comparison of the crude protein yield per
hectare also showed very interesting findings (the spelt wheat varieties achieved the
same crude protein yield per hectare as the control bread wheat varieties, on
average). As a lot of authors have confirmed (Abdel-Aal & Hucl 2005, for example),
spring and winter spelt wheat forms contain a high proportion of protein in the grain.
As our research showed, a mean difference in the proportion of protein in the grain
between the spelt and common wheat, achieved 4.2 % in favour of the spelt wheat
(Table 2). The spelt wheat plants also contained more wet gluten (35 — 48 %) than the
plants of the control varieties (21 - 33%). The gluten index was reduced in the spring
spelt wheat plants (Gl = 37 - 50) so the gluten was weaker and it was more difficult to
work it by baking. Concerning the swelling of proteins (it is expressed by the SDS
test), there were more significant differences in the spelt wheat plants (39 - 66 ml)
than in the plants of the control common wheat varieties (58 - 83 ml). Scientific
literature also makes remarks about the worse swelling of the spring spelt wheat forms
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(Abdel-Aal & Hucl 2005). Therefore, a mixture of spelt wheat flour (weaker and less
swelling gluten, high proportion of proteins) and common wheat flour (more solid
gluten, more swelling proteins, low proportion of proteins) is considered as a
prospective material for the production.

Table 1: Selected Agronomic Traits of Spelt Landraces (mean/standard
deviation) (2 years, 3 replications)

Variety Rust1 Mildew1 Plant height (cm) | Index of | Weight of grains| Spike  length | Spike
lodging1 per spike (g) | (cm) density2
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“Tranny 5.520.8a BEI0.5ab  |9820.8d U,050,06 T.33030 TOE0 Tac TeR g
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18 = resistant or no lodging; €number of spikelets,10cm™ 1, JSW Kadrilj, P < 0.05; Different letters document statistical differences
between vareties for Tukey HSD test, P < 0,05

Conclusions

Some of the tested and evaluated varieties are suitable for the organic farming
system. Material resistant to brown rust and mildew has to be chosen carefully for
growing in organic farming. The resistance to lodging should be one of the most
important criteria of selection. The selection of the varieties being characterised by a
high weight of one thousand grains may contribute to an enhancement of the spike
productivity (and enhance the yield formation). Spring spelt wheat forms provide the
same grain yield, but after the dehulling of grains, total yield will be lower. But spelt
grain have better quality (a high proportion of the crude protein in grain). The spelt
wheat grains are valuable materials for the production of healthy regional and local
products.

Acknowledgments

This work was supported by the research project No. NAZV QH82272 and No. NAZV
QI111B154 of the National Agency for Agricultural Research of the Ministry of
Agriculture of the Czech Republic.

286




Table 2: Economic Traits and Baking Quality of Spelt Landraces (mean/standard
deviation) (2 years, 3 replications)

) |Grain yieldPratein mir ) F:‘ gm1= ) Is
Variety Harves! index rotein content (3%) luten index DS test (mi)
Lha-1) Ht.ha-1) nt (%)

BPT 390,03 JOET, SRYEE] 90,08

TSW Kadrij: Different letters istical di s for Tukey HSD test, P < 0,05
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