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Abstract: The aim of this study was made to compare the nutrient composition of 7 selected varieties 
of sorghum. The comparison was done two different localities, with different soil types (clay loam  
soil – fluvial soil and light sandy soil) in the region of South Moravia. The sampling of sorghum 
varieties were at two different locations and was realized 12 weeks after sowing, followed by analysis 
of nutrient composition as dry matter, N-substances, fibre, ADF - Acid Detergent Fibre and NDF – 
Neutral Detergent Fibre. Based on the data found it was concluded that it depends more on sorghum 
variety and its form than on the soil type. 
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INTRODUCTION 
Origins of wild predecessors of Sorghum bicolor (L.) Moench extend to year 8000 BC 

in African countries such as Sudan and Ethiopia, but later it spread further to the world and it is 
heavily used as a multifunctional crop nowadays (Gamar et al. 2018, Venkateswaran et al. 2018). 
Main producers are U.S.A., Nigeria and India, with world annual production of almost 64 million 
tonnes (Tayyib et al. 2016). It is known for its high drought resistance, with capacity to extract soil 
water from up to 114 cm from the plant’s position (Nielsen et al. 2018). 

Primarily is sorghum used as a cereal in human diet comparable to other grains. Nutritional 
value is high due to 4.4–21.1% protein, 2.1–7.6% fat, 1.0–3.4% crude fibre, 57.0–80.6% total 
carbohydrates, 55.6–75.2% starch, 1.3–3.3% total ash, total minerals 179–1360 mg per 100 g 
and unique phytochemicals (Ratnavathi 2019). Some authors compare its feeding value to corn, it has 
potential to be used in forage and silage for ruminants or added into dry food formulations for pets 
(Alvarenga et al. 2018, Ronda et al. 2018, Vermerris et al. 2013). 

Other uses of this C4 crop include fibre and biofuel crop with growth period of only 3–5 months 
(Barcelos et al. 2016, Sathya et al. 2016). However the ethanol yield per hectare of sorghum 
is estimated to 13 600 l (Barcelos et al. 2016). Sorghum is also being tested for its phytoremediation 
use thanks to its ability to absorb heavy metals from soil, unfortunately insufficiently in field 
conditions (Sathya et al. 2016, Soudek et al. 2014). 

The aim of this study was compare the nutrient composition of selected varieties of sorghum 
at two different locations, resp. different soil types in South Moravia region.  

MATERIAL AND METHODS 

Characteristic of field experimental station in Žabčice 
The field experiment was realised in Žabčice, GPS location Obora (49°011596.7N 

16°602572.2E), and Písky (49°0041.8N 16°3609.3E). 179 meter above sea level, located in maize 
production area of the region of South Moravian. This territory belongs among the warmest regions 
in the Czech Republic. The drought is increased by the winds that cause a large evaporation of soil 
moisture. 
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There were two locations where the sorghum was sown. First location named Obora has clay 
loam soil and the soil type is fluvial soil. Obora has good availability of groundwater (Svratka River), 
which fluctuates 0.8–2.5 m below the soil surface during the year. The second location named Písky 
has light sandy soil and it is drier than the first. Part of the seeds was furnished by KWS Company 
and SEED SERVICE Company. The soil was prepared on the 24th April 2018 with harrows,  
than the first sowing was done on the 24th May 2018, in 3cm depth. Harvesting has taken place  
on the 21th August 2018, 12 weeks after sowing. Parcels size is 18.1 m². 

Characteristic of selected varieties 
Seven varieties were chosen: DSM 45-480, Sweet Susana, Buffalo Grain BMR, Big Kahuna 

BMR, Nutri Honey BMR, Nutri Honey and KWS Freya. 
Sampling of sorghums varieties (7 on Obora and the same 7 varieties on Písky location) 

was realized on the 28th July 2018 (12 weeks after sowing). From each variety was sampled about 2 kg 
of fresh matter, then the samples were chopped and processed. 

Data has been processed by Microsoft Excel (USA) and Statistica version 12.0 (CZ). We used 
one-way analysis (ANOVA). To ensure evidential differences, Schaeffer’s test was applied 
and P < 0.05 was regarded as statistically significant difference.  

RESULTS AND DISCUSSION 
The important indicator of sorghum quality by silage preparation is dry matter, which should 

be between 28% and 35% in silage harvest period. From Table 1 can be seen that dry matter values 
of sorghums are very different – they range from 17% to 29%. Big Kahuna BMR has lower dry matter 
value; conversely the highest value was apparent in DSM 45-480 variety on both locations and variety 
KWS Freya at Obora location. Dry matter value correlated with earliness of varieties. From Table 1 
is apparent that some varieties mature earlier than others.  

Přikryl et al. (2010) compared changes in nutritive value of sorghum depending on the date 
of sampling. He decided the optimal time for the preservation of sorghum was determined when 
the dry matter was about 16%. He said for the preservation of sorghum is necessary to choose  
a two-phase harvest with respect to the low content of dry matter. By intensive withering is necessary 
to adjust the dry matter content to at least 28%. So he decided to choose phase with low dry matter, 
and his experiment was based on other parameters, especially N-substances. At this time was  
N-substances value 17.1% which is optimal.  

Rajčáková (2005) compared sorghum at four different locations in south Slovakia.  
She determined N-substances in range 13.1–18.6% also in optimum values.  

N-substances are the highest quality indicator of sorghum. Range of N-substances contain 
in sorghum is from 13% to 18% (Doležal 2014). The results in table 1 show that N-substances 
are relatively low, especially at Obora locations, even though urea fertilization. Second habitat Písky, 
which should be less productive, was not fertilized by nitrogen and had highest contain  
of N-substances. This may correspond with the fact that the soil is well supplied by nitrogen. 
However, low values do not mean problem, because we can increase N-substances in crop by higher 
fertilization.  

Another important parameter is NDF. Professional literature states that if the NDF content  
is too high, it cause increase of feed volume and reduce the potential intake of dry matter by animals. 
The range of NDF values by Rajčáková (2005) was from 54% to 55.2%. In our research were 
the values of this parameter from 41.72% to 54.12%, this is very large dispersion which related  
to the content of fibre. These results demonstrate large divergence among selected varieties. 
Differences between habitats are not too high, but it depends on variety. 
 The dry matter is more or less the same on both location, the more fertile Obora and less fertile Písky, 
it depends mainly on the variety of sorghum. Only N-substances and ash are heavily influenced 
by habitat conditions, but these parameters can be affected mainly by fertilization. 
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Table 1 Nutritional characteristics of different sorghum varieties collected on 21th august 2018 
1. DSM 45-480 Dry matter N-compounds Fat Fibre ADF NDF 
Obora 29 8.50 2.61 19.48 22.17 41.72 
Písky 29 8.38 2.58 29.66 32.08 54.04 
2. Sweet Susana Dry matter N-compounds Fat Fibre ADF NDF 
Obora 27 8.08 2.03 28.66 37.54 54.58 
Písky 27 12.62 2.53 22.07 25.24 50.4 
3. Buffalo Grain BMR Dry matter N-compounds Fat Fibre ADF NDF 
Obora 23 7.89 2.53 24.28 27.32 47.30 
Písky 22 14.05 2.92 21.66 23.77 48.00 
4. Big Kahuna BMR Dry matter N-compounds Fat Fibre ADF NDF 
Obora 19 9.10 2.66 25.58 29.26 48.06 
Písky 17 14.2 2.72 23.28 24.64 47.05 
5. Nutri Honey BMR Dry matter N-compounds Fat Fibre ADF NDF 
Obora 23 7.94 2.3 24.94 28.04 47.58 
Písky 21 10.99 2.8 26.14 30.14 50.83 
6. Nutri Honey Dry matter N-compounds Fat Fibre ADF NDF 
Obora 27 7.11 2.21 23.46 30.01 44.92 
Písky 27 9.08 2.7 21.98 26.41 45.46 
7. KWS Freya Dry matter N-compounds Fat Fibre ADF NDF 
Obora 29 6.59 2.06 30.51 34.73 54.12 
Písky 26 10.02 2.12 25.86 29.05 49.63 
Legend: ADF – Acid Detergent Fiber, NDF – Neutral Detergent Fiber 

CONCLUSION 
The results of this research testify that differences of selected nutrition parameters between 

comparing locations are not too high. And this is very interesting detection, because we can state that 
both locations are appropriate for sorghum growth – dried and less fertile Písky as well as more fertile 
Obora. The results show that dry conditions of South Moravia region are not problem for sorghum 
growing. In some cases can be desirable because of differences in specific parameters. 

It cannot be state that the dry matter is demonstrably higher at one or at the other habitat; 
it depends mainly on the variety of sorghum. Only N-substances and ash are heavily influenced 
by habitat conditions, but these parameters can be affected mainly by fertilization. 

But if we talk about differences between grain and non-grain forms of sorghum regardless 
of habitat, we can state that these divergent are very big. So the form of sorghum is also very 
important if we have to choose the ideal sorghum variety for animal nutrition.  

ACKNOWLEDGEMENTS 
The research was financially supported by the AF-IGA-2018-tym001: Comparison of the impact 
of climate change on photosynthesis C3 and C4 plants cycles which are used in livestock feed. 

REFERENCES 
Alvarenga, I.C. et al. 2018. Effects of milling sorghum into fractions on yield, nutrient composition, 
and their performance in extrusion of dog food. Journal of Cereal Science [Online], 82: 121–128. 
Available at: https://www.sciencedirect.com/science/article/pii/S0733521018301541. [2018-10-05]. 
Barcelos, C.A. et al. 2016. Sweet sorghum as a whole-crop feedstock for ethanol production. Biomass 
and Bioenergy [Online], 94: 46–56. Available at: http://iopscience.iop.org/article/10.1088/1755-
1315/141/1/012032. [2018-10-15]. 

102



–  201 , Brno, Czech Republic

Doležal, P. 2014. Má čirok budoucnost jako energetická plodina – ano, nebo ne? Úroda [Online]. 
Available at: http://uroda.cz/ma-cirok-budoucnost-jako-energeticka-plodina-ano-nebo-ne. [2018-10-
23]. 
Gamar, Y.A. et al. 2018.  Analysis of genetic difference within and between of wild relatives 
of sorghum in sudan, using SSRs Pakistan Journal of Botany [Online], 50: 2231–2236. Available  
at: https://cgspace.cgiar.org/handle/10568/97589. [2018-10-15]. 
Nielsen, D.C. et al. 2018. Skip row planting configuration shifts grain sorghum water use under dry 
conditions. Field Crops Research [Online], 223: 66–74. Available at: 
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1872. [2018-10-15].  
Přikryl, J. et al. 2010: Nutriční hodnota jednosečných čiroků. Syninfo: měsíčník společnosti Syntegra. 
[Online]. Available at: 
http://www3.syngenta.com/country/cz/cz/syngenta/kestazeni/syninfo/Documents/Syninfo-10-09-
web.pdf. [2018-10-15]. 
Rajčáková, L. 2005. Pestovanie ciroku sudásnkeho v suchom postihovaných oblastiach. Krmivářství, 
9(4): 36–37.  
Ratnavathi, C.V. 2019. Grain Structure, Quality, and Nutrition. In Breeding Sorghum for Diverse End 
Uses. Duxford, United Kingdom: Woodhead Publishing, pp. 193–207. 
Ronda, V. et al. 2019. Sorghum for Animal Feed, In Breeding Sorghum for Diverse End Uses. 
Woodhead Publishing, pp. 229–238. [Online]. Available at https://doi.org/10.1016/B978-0-08-
101879-8.00014-0. [2018-10-25]. 
Sathya, A. et al. 2016. Cultivation of Sweet Sorghum on Heavy Metal-Contaminated Soils 
by Phytoremediation Approach for Production of bioethanol. In Bioremediation and Bio Economy. 
Elsevier, pp. 271–292. [Online]. Available at: https://doi.org/10.1016/B978-0-12-802830-8.00012. 
[2018-10-25]. 
Soudek, P. et al. 2014. Accumulation of heavy metals using Sorghum sp. Chemosphere 104: [Online], 
15–24. Available at: https://doi.org/10.1016/j.chemosphere.2013.09.079. [2018-10-15]. 
Tayyib, S. et. al. 2016. URL Food and Agriculture Organization of the United Nations (FAO) 
[Online]. Available at: http://www.fao.org/faostat/en/?#data/QC/visualize. [2018-10-25]. 
Venkateswaran, K. et al. 2018. Domestication and Diffusion of Sorghum bicolor. In Breeding 
Sorghum for Diverse End Uses. Woodhead Publishing, pp. 15–31. 

103


