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Production Systems

Phytosanitary status and yield of kamut (Triticum turgidum polonicum L.) grown in organic
and biodynamic farming
V. Maneva*, D. Atanasova, T. Nedelcheva
Institute of Agriculture, 1 Industrialna, 8400 Karnobat, Bulgaria
(Manuscript received 30 June 2016; accepted for publication 27 October 2016)
Abstract. During the period of 2013 – 2015 the influence of farming types (organic and biodinamic) on the phytosanitary status and yield of kamut was studied.
Kamut is resistant to diseases and they are not a problem for growing it in an organic and biodynamic way. In both kinds of farming single numbers of five types
of pests on kamut were recorded. Two of them were from Order Homoptera (Sitobion avenae L. and Rhopalosiphum maidis (Fitch)) and three from Hemiptera
(Philaenus spumarius (L.), Eurygaster integriceps Put. and Aelia acuminata L.).The species diversity of the weeds was greater in biodynamic farming. Kamut
yield from biodynamic farming was proven to exceed the organic one. The strength of effect of the type of farming factor was 83.57%.

Keywords: kamut, organic and biodynamic farming, phytosanitary status, yield

Introduction
Cereals are some of the most important crops grown in an
unconventional way. To grow them in organic farming sustainable
methods are necessary (crop rotation, mechanic cultivation,
maintaining soil fertility through ploughing the crop residuals, use of
manure, biological control of pests), which exclude the use of
synthetic fertilizers, pesticides and growth regulators (Bojanova and
Dechev, 2009).
Biodynamic farming is an improved system of organic farming
which starts to attract greater attention due to its accentuation on
food quality and the healthy state of the soil (Diver, 1999). It is known
that some of the widespread cereal species, among which is kamut
(Tr. polonicum), have special nutrient qualities which surpass the
more widely spread cereal crops. These qualities provoke interest in
the healthy-food industry (Bojanova and Dechev, 2009). Kamut
grain is two to three times larger than the wheat grain. It contains 20 –
40% more protein, lipids, amino acids, vitamins and minerals and is
a good alternative to all products using wheat (Janick, 1999). The
ability to produce kamut and obtain high-quality yield without artificial
fertilizers and pesticides makes it an attractive crop for organic
farming (Bavec, 2006). Kamut is considered to be an ancient
predecessor of modern durum wheat. Kamut yield is similar to wheat
yield regardless of the environmental conditions (Stallknecht et al.,
1996).
The aim of this study was to establish whether the type of
farming (organic and biodinamic) affects the phytosanitary status
and grain yield of kamut.

Material and methods
In the certified field for organic farming at the Institute of
* e-mail: maneva_ento@abv.bg

42

Agriculture in Karnobat during the period of 2013 – 2015 a field trial
was set. The experiment includes two versions - growing kamut in
organic and biodynamic farming. Each option is four repetitions of 25
m2, a total of 100 m2 version.
In the first variant kamut was sown in organic farming without
chemization. In the second variant, kamut was sown in biodynamic
farming. In this type of farming nine preparations were mainly used –
BD500, BD501, BD502, BD503, BD504, BD505, BD506, BD507,
BD508. The preparations were divided into two groups – compost
(from 502 to 507), which were deposited in the compost and for
application through spraying (500, 501, 507 and 508). The
phytosanitary status and yield of kamut were investigated and
compared in the trial variants. The reported values for diseases,
pests and weeds were taken during the autumn and spring
vegetation period for the crop.
The diseases were determined by monitoring survey of the
sown fields. The pests were reported by means of standard
entomological methods – cutting with entomological bag and direct
reporting of 100 stems (10 places by 10). The species composition of
the weeds was determined by Delipavlov et al. (2003).

Results and discussion
During the monitoring survey single plants with spots of
Puccinia sp. were found in both trial variants. This was not enough to
create a tendency for the effect of farming type on the disease attack.
Another reason for the weak disease attack was probably the
resistance of kamut (Tr. polonicum) to Puccinia triticina Eriks and
Erysiphe graminum D. C. (Vavilov, 1914).
With kamut in both types of farming were reported small
numbers of pests from five species. Two from Order Homoptera and
three of Hemiptera (Table 1).
Blackman and Eastop (2006) reported aphids on kamut (Tr.
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Figure 1. Climatic conditions 2013 – 2015

Table 1. Species composition of enemiesin Tr. polonicum
in two types of farming

Organic farming Biodynamic farming
Pests
Order: Homoptera
Sitobion avenaeL.
+
+
Rhopalosiphum maidis (Fitch)
+
+
Rhopalosiphum padi (L.)
Order: Hemiptera
Philaenus spumarius (L.)
+
+
Eurygaster integriceps Put.
+
+
Aelia acuminata L.
+
+
Table 2. Species composition of weeds in Tr. polonicum in
two types of farming

Weeds
Anthemis spp.
Galium spp.
Lathyrus spp.
Lamium amplexicaule L.
Matricaria spp.
Ranunculus spp.
Papaver rhoeas L.
Sinapis arvensis L.
Veronica hederifolia L.
Viola tricolor L.

Organic farming Biodynamic farming
+
+
+
+
+
+
+
+
+
+
+
+
+

polonicum) - Rhopalosiphum maidis (Fitch) and Rhopalosiphum
padi (L.). In our conditions and in both types of farming were

observed Sitobion avenae L. and Rhopalosiphum maidis (Fitch).
Rhopalosiphum padi (L.) was not reported for the period of the study.
When the weeds were investigated in the two types of farming, it
was established that the species diversity was greater in the
biodynamic one. In organic farming were widely spread weeds
typical for conventional cultivation of cereal crop in the region
(Galium spp., Papaver rhoeas L.). Regarding the kamut crops in
biodynamic farming, the weeds were typical for field boundaries
(Lathyrus spp., Ranunculus spp.) (Atanasova et al., 2012) (Table 2).
After harvesting in the studied years, yield was obtained from
the two types of farming. The conducted analysis of variance
showed proven higher kamut yield from biodynamic farming than
from organic farming (Table 3). The yields from both types of farming
were higher in 2014, which showed that the year was more
favourable than 2015 (Figure 1). In 2014, the kamut yield from
biodynamic farming exceeded the one from organic farming by
almost 16 %, whereas in 2015 it was by 30%. This could be
explained with the effect of the biodynamic preparations. The two
main methods of explaining the effect of the biodynamic
preparations are causation and assessment of outcome. The
causative method consists of drawing conclusions based on the
observed effect of the preparations, whereas the assessment of
outcome focuses on reporting the effect of the intended purpose of
the preparation. Two models were created as approaches
Table 3. Yield of Tr. polonicum in two types of farming

Yield (kg/ha)
Organic farming
Biodynamic farming
GD5%
GD1%
GD0.1%

2014
2440
2830
30.99
56.92
126.12

2015
2120
2760
59.11
108.55
240.51
43

corresponding to the causative and final stage methods (Raupp,
2009). The first model was hypothesis of radiation effect (process of
emitting waves or particles). The hypothesis that the preparations
have radiation effect is directly related to the lectures in the
agricultural course of Steiner (1924). After the questions to lecture
five, he speaks about the radiation power of the preparations in
compost. Based on this statement, Hagel (1988) experimented with
shrink-wrapped preparations in test-tubes. At the bottom of pots
filled with mixture of soil and sand were placed test-tubes with
preparations and in the soil were sown seeds. Neither the seeds, nor
the soil had direct contact with the preparations. After the
experiment, the author established that preparations influenced the
seed vitality. Thus the radiation hypothesis was confirmed.
The second model was the regulation system hypothesis. This
hypothesis is based on the presumption that preparations try to
balance the extreme conditions for plant growth and thus create
harmonious conditions for their development. Therefore, depending
on the situation, the preparations' effect can be different. This
hypothesis is based on experimental results for yields in different
Table 4. Strength of effect of factors

Source of variability
General variability
Years
Factor 1(type of farming)
Accidental factors

SQ
3158.29
365.76
2639.39
153.14

2(%)
11.58
83.57
4.85

years (Raupp, 2009). Schaumann (1978) found the regulatory effect
of the preparations. He compared their efficiency to homeopathic
medicine.
These models offer a new perspective for studying the
preparations and their application in farming as means of improving
the development and fertility of soil, vegetation and farming as a
whole. The model of regulation system can explain the contradictory
results obtained during the conducted research (increase and
decrease of yield). This model can also explain the greater
difference in kamut yield in the two types of farming in 2015. As the
year was comparatively more unfavourable, the compensatory
processes were triggered to a greater extent. This can be also
supported by the strength of effect of the following factors: the year
effect was 11.58%, the type of farming – 83.57%, errors – 4.85%
(Table 4).

Conclusion
In kamut grown in organic and biodynamic farming diseases are
not registered. With kamut crops in the two types of farming small
numbers of five types of pests were reported. Two from order
Homoptera (Sitobion avenae L. and Rhopalosiphum maidis (Fitch))
and three from Hemiptera (Philaenus spumarius (L.), Eurygaster
integriceps Put. and Aelia acuminata L.). The species diversity of the
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weeds was greater in biodynamic farming. The yield from
biodynamic farming was proven to exceed the yield in organic
farming. The strength of effect of the type of farming factor was
83.57%.
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