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Abstract 

The main objective of this research was to evaluate the productivity and quality 

of fresh fodder, prepared hay and silage from cv. ‘Argentina’ Sorghum almum. In the 

third growing season cv. ‘Argentina’ was characterized by intensive growth and 

development rate, regenerative capacity after being cut. The annual productivity from 

three cuts reached 6.1 kg/m
2
 fresh fodder or 1.4 kg/m

2
 dry matter.  The dry matter 

content in Sorghum almum fresh fodder, its biochemical composition  and energy value 

significantly differed in dependence of the harvest period (cut): 186-267 g/kg DM, 51.0-

141.9 g/kg CP, 19.6-34.5 g/kg EE, 76.7.0-138.2 g/kg ash, 670-781 g/kg NDF, 440-

493g/kg ADF, 45-62 g/kg ADL, 376-447 g/kg CEL, 249-315 g/kg HC,   5.2-5.3 g/kg Ca 

and 1.8-3.2 g/kg P, 24.00-45.59 mg/kg carotene, 10.17-11.16 MJ/kg DE, 8.35-9.16 

MJ/kg ME and 4.37-5.18 MJ/kg NEl. The silage obtained from Sorghum almum were 

characterized by pH= 3.8-4.5, lactic acid 24.7-45.5 g/kg, acetic acid 6.3-9.1 g/kg, 

butyric acid 0-0.2g/kg, 7.58-9.52 % CP, 3.2-3.68 % EE, 7.72-10.76 % ash, 65.7-66.2 % 

NDF, 41.0-43.3 % ADF, 4.0-4.8 % ADL, 37.0-38.5% CEL, 22.9-24.7 % HC, 35.70-

47.17 mg/kg carotene, 3.7-5.5 g/kg Ca and 1.8-2.7 g/kg P, 10.85-11.33 MJ/kg DE, 

8.91-9.30 MJ/kg ME and 5.06-5.32 MJ/kg NEl. The hay prepared contained 84.8-111.3 

g/kg CP, 12.4-14.4 g/kg EE, 110.3-113.2 g/kg ash, 661-678 g/kg NDF, 423- 442g/kg 

ADF, 46-49 g/kg ADL, 377-393 g/kg CEL, 236-238 g/kg HC, 4.1-4.7 g/kg Ca, 2.5-2.9 

g/kg P, 4.00-7.67 mg/kg carotene with energy concentration 10.88-11.15 MJ/kg DE, 

8.93-9.15 MJ/kg ME and 5.06-5.17 MJ/kg NEl. We consider that cv. ‘Argentina’ 

Sorghum almum biomass may be used as multi-purpose feed for livestock. 

 

Keywords: biochemical composition, cv. „Argentina‟, fresh fodder, hay, productivity, 

silage, Sorghum almum.  

 

INTRODUCTION 

 

The human population 

increases, land areas suitable for 

intensive crop production decrease. 

Agriculture is the most vulnerable 

to natural hazards and climate 

change, causing negative impact on 

the sustainable economic growth, 

food availability and security.  

Forages play a significant 

role in livestock nutrition and 

approximately 80-85% of all feed 

units are from forages. Quality of 

forage is paramount in obtaining 

optimum animal performance. 

Palatability, rate of passage, 

digestibility, nutrient density and 

balance, and intake are all factors 

determining the degree to which the 

forage is able to meet the nutritional 

demands of the animal. The 

cultivation of neglected and 

underused crops and the 
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domestication of new fodder species 

that need less water and produce 

increased yield of organic matter 

per unit of water is important for 

agricultural sustainability and 

animal husbandry production. 

The genus Sorghum 

Moench, Poaceae family, 

Panicoideae subfamily, 

Andropogoneae  tribe, Sorghinae  

subtribe includes 31 species native 

to tropical and subtropical regions 

of all continents,  some of which are 

raised for grain and many of which 

are used as fodder plants either 

cultivated or as part of pasture, and 

other industrial uses, substrates  for 

bio refinery. Sorghum species C4 

type photosynthesis plant, have 

recently gained popularity due to 

their numerous advantages, such as 

heat and drought tolerance, 

resistance to specific diseases and 

pests; besides, they are well adapted 

to a wide range of soil types and 

recover easily after grazing or 

multiple harvests, being able to 

exploit the salty soils where the 

cultivation of cereals is more 

difficult.  

Sorghum almum, was 

discovered in 1936 in Argentina, 

confirmed as a species in 1943 by 

Parodi L.R. Is erect, robust, 

tussocky, short-lived perennial plant 

with numerous tillers 2‒ 3 (‒4.5) m 

tall, and short, thick, upward-

curving rhizomes producing new 

shoots near the parent clump. The 

stem is solid and pithy, about 1 cm 

thick, mostly unbranched; nodes 

glabrous or finely pubescent.  Leaf 

blades linear, apex tapering, 30‒45 

(‒100) cm long, 0.5‒2.5 (‒4.0) cm 

wide, glaucescent; blade and sheath 

usually glabrous except for hairs 

near the membranous ligule; leaf 

blade margins scaberulous.  Panicle 

is pyramid-shaped, 20‒60 cm long, 

8‒25 cm wide, with secondary and 

tertiary branches, the former in 

whorls. Spikelets (each comprising 

a single floret) in pairs, one sessile 

and hermaphrodite, the other 

pedicellate and male; sessile 

spikelet 5‒6.5 mm long, 2‒5 mm 

wide, ovate-lanceolate, hairy when 

young; male pedicellate spikelet 5‒7 

mm long, more or less persistent; 

pedicels hairy; glumes equal, rigid 

and shiny brown or black when 

mature, enclosing the caryopsis; 

lemma transparent, often with awn 

1‒2 cm long, which readily falls off 

as the seed matures; palea 

transparent, longer than the lemma, 

is predominantly cross-pollinated, 

but is also self-fertile. Caryopsis 

light brown, ovate to obovate, 

2.5‒4.0 mm long, 2‒2.3 mm wide, 

dorsally compressed, the embryo – 

the length of the caryopsis, the 

hilum – round. Chromosome 

number is 2n=40.  Sorghum almum 

is a short-day plant, propagates by 

seeds or by thick underground 

rhizomes, prefers soils from light 

loams to heavy clays, with a pH 

range from 5 to 8.5, tolerates 

drought and salinity, but does not 

tolerate prolonged flooding. It is 

more tolerant to drought than maize 

and can survive in areas receiving 

200 mm of annual rainfall. Suitable 

for rotational grazing as it does not 

resist trampling. It produces 

abundant good-quality herbage 

suitable for hay, silage, or grazing 
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and is capable of sustaining very 

high stocking rates (Duke, 1983; 

Heuze et al., 2015; Cook et al., 

2016).  Common names of this 

species, which can be found 

literature, are: Columbus grass, five-

year sorghum, perennial sorghum – 

in English; sorgho d‟Argentine – in 

French; Columbusgras – in German; 

sorgo almo – in Italian; sorgo negro, 

pasto colon – in Spanish; сорго 

щедрое, колумбова трава, сорго 

многолетнее – in Russian; сорго 

багаторічне, колумбова трава – in 

Ukrainian; iarba grasă, sorg peren, 

iarba lui Columb in Romanian 

(Popescu and Albu, 1970; 

Rakhmetov and Rakhmetova, 2009; 

Heuze et al., 2015, Ţîţei et al., 

2015). In the United States of 

America, Sorghum almum has been 

cultivated since 1943, as a pioneer 

crop in pasture development and for 

hay, one distinct advantage of this 

species over Sudangrass (Sorghum 

sudanense (Piper) Stapf) as a 

temporary summer pasture crop - it 

makes better regrowth and produces 

more grazing in late summer and 

fall, it appears to be more drouth 

tolerant than Sudan or Johnsongrass 

(Sorghum halepense (L.) Pers.), 

particularly on sandy soils (Trew, 

1959). In Romania, it has been 

researched since 1962, in several 

scientific centres: Fudulea, Caracal, 

Lovrin (Popescu and Albu, 1970). 

In the former USSR, it has been 

researched since 1957, in the 

Central Asian republics, and then it 

became a popular research subject 

in Ukraine, from where it was 

introduced in Moldova, in the 70s of 

the past century. In the conditions of 

forest-steppe Ukraine, the 

Columbus grass forms a bush of 

three to five productive stems of 

230-300 cm in height, is 

characterized by high yields of 

biomass (75 t/ha fresh mass) and 

seeds (2.2 t/ha), in Uzbekistan under 

irrigation conditions the fresh 

fodder productivity reached 211 t/ha 

(Rakhmetov and Rakhmetova, 

2009; Avutkhonov et al., 2016).  

The aim of this study was to 

determine the fresh fodder 

productivity, silage and hay quality 

of Sorghum almum cv. „Argentina‟ 

in the third growing season. 

 
MATERIAL AND METHOD 

 

The cv. „Argentina‟ of 

perennial sorghum, Sorghum 

almum, created in the National 

Botanical Garden (Institute) 

Chişinău and patented by the State 

Agency on Intellectual Property 

(AGEPI) of the Republic of 

Moldova patent nr. 344 / 

2020.04.30* which was cultivated in 

the experimental plot of the Plant 

Resources Laboratory GBNI, N 

46°58′25.7″ latitude and E 

28°52′57.8″ longitude, served as 

subject of the research. 

The fresh fodder of three-

year-old plants of Sorghum almum 

was cut manually for the first time 

in the middle of June, the second 

time – at the end of July and the 

third time – at the end of the 

September. The harvested fresh 

fodder was weighed. The 
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leaves/stems ratio was determined 

by separating leaves and panicles 

from the stem, weighing them 

separately and establishing the 

ratios for these quantities, samples 

of 1.0 kg harvested plants. The 

harvested fresh fodder was chopped 

to 1.5-2.0 cm with a forage chopper 

and silage was prepared and 

evaluated in accordance with the 

Moldavian standard SM 108**.  

The hay was prepared from 

harvested mass dried directly in the 

field. 

 For chemical analyses, the 

samples were dried at 65 ± 5°C. The 

dry matter or total solid (TS) 

content was detected by drying 

samples up to constant weight at 

105 °C; crude protein (CP) – by 

Kjeldahl method; crude fat (EE) – 

by Soxhlet method; ash – in muffle 

furnace at 550 °C; calcium (Ca) 

concentration – using the atomic 

absorption spectrometry method and 

phosphorus (P) – using the 

spectrophotometric method; acid 

detergent fiber (ADF), neutral 

detergent fiber (NDF) and acid 

detergent lignin (ADL) have been 

determined by near infrared 

spectroscopy (NIRS) technique 

PERTEN DA 7200 at the Research-

Development Institute for Grassland 

Brasov, Romania. Concentration of 

Cellulose (CEL), Hemicellulose 

(HC), Digestible energy (DE), 

Metabolizable energy (ME) and Net 

energy for lactation (NEl) were 

calculated according to standard 

procedures. 

 
RESULTS AND DISCUSSION 

 

We could mention that, under 

the conditions of the Republic of 

Moldova, in the third year of 

growth, the plants of Sorghum 

almum resumed growth in the 

middle of April; new shoots grew 

from the rhizomes formed in the 

underground part in the previous 

year. At the end of the first week after 

the resumption of growth, the 

plantlets were 3-5cm tall and had 2-3 

leaves. A more intensive growth and 

development rates of plants were 

observed in May. Thus, in the middle 

of May, the stems reached 60-65 cm 

in height and branching began. By the 

end of the month, the plants were 

already over 120 cm tall. In mid-

June, the initiation of formation of 

the panicles was observed. 

The results of our study 

concern the agro-biological features, 

the fresh fodder yield and the 

leaves/stems ratio, depending on the 

harvesting period (cut) of the 

Sorghum almum plants (Table 1). It 

has been determined that, in the 

third year of growth, when the 

plants were cut for the first time in 

mid-June, they were 196 cm tall, 

with a moderate leaves/stems ratio, 

and the productivity reached 

2.85 kg/m
2
 of fresh fodder or 

0.67 kg/m
2
 dry matter. Due to the 

favourable weather conditions in 

June-July 2018y., with considerable 

amount of rainfall and moderate 

temperatures 22-25 °C, the plants 

recovered well after the harvest. 

Thus, several new shoots developed 
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and, at the end of July, the height of 

the plants was 160-165 cm and 

1.72 kg/m
2
 fresh fodder were 

harvested, with reduced dry matter 

content (18.6 %), but higher 

proportion of leaves (49 %). After 

the second cut, the growth and the 

development of plants were slower 

in the August, but then they 

intensified and, until the end of 

September, the shoots reached a 

height of about 153 cm and 30 % of 

the plants were in the stage of 

panicle development. The yield at 

the third cut was 1.53 kg/m
2
 fresh 

fodder or 0.41 kg/m
2
 dry matter. 

The annual productivity from three 

cuts was 6.1 kg/m
2
 fresh fodder or 

1.4 kg/m
2
 dry matter.  

 

Table 1 

The yield and its structure depending on the harvest time  

of cv. „Argentina‟ Sorghum almum plants 

Harvest 

 time 

Plant 

height, 

cm 

Stem, g Leaf, g Yield, kg/m
2
 

fresh 

fodder 

dry 

matter 

fresh 

fodder 

dry 

matter 

fresh 

fodder 

dry 

matter 

First cut 

13.06.2018 

Second cut 

27.07.2018 

Third cut 

24.09.2018 

 

196 

 

163 

 

153 

 

23.2 

 

16.4 

 

8.5 

 

7.0 

 

2.6 

 

2.1 

 

11.3 

 

11.0 

 

7.1 

 

2.9 

 

2.5 

 

2.1 

 

2.85 

 

1.72 

 

1.53 

 

0.67 

 

0.32 

 

0.41 
 

It is a well-known fact that 

the content of dry matter and its 

biochemical composition are 

important for the feed and animal 

performance. The dry matter 

content in Sorghum almum fresh 

fodder significantly differed in 

dependence of the harvest time; it 

was optimal in the fresh fodder 

obtained after the first and third cuts 

and the lowest – after the second 

cut. It was determined that the 

biochemical composition of the dry 

matter also varied depending on the 

harvest time (cut): 51.0-141.9 g/kg 

CP, 19.6-34.5 g/kg EE, 76.7.0-138.2 

g/kg ash, 670-781 g/kg NDF, 440-

493g/kg ADF, 45-62 g/kg ADL, 

376-447 g/kg CEL, 249-315 g/kg 

HC,   5.2-5.3 g/kg Ca and 1.8-3.2 

g/kg P (Table 2). The amounts of 

protein, fats and ash were high in 

the fresh fodder obtained after the 

second cut and low – after the third 

cut. The concentration of structural 

carbohydrates in the fresh fodder 

obtained after the first and the third 

cuts was significantly higher in 

comparison with the fresh fodder 

obtained after the second cut.  

Plant carotenoids are 

precursors of retinol – vitamin A, 

together with vitamin E and 

polyphenols, are natural 

antioxidants in ruminant diets. 

Higher carotenoid concentrations in 

milk contribute to an improvement 

in the nutritional value of dairy 

products. It was found that carotene 

content in fresh fodder obtained 
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after the first cut reached 

30.34 mg/kg, during the growing 

season the amount of carotene 

decreased from 45.59 mg/kg at the 

second cut to 24.00 mg/kg at the 

third cut. 
 

Table 2 

The biochemical composition, the nutritive and the energy value  

of the Sorghum almum fresh fodder 

Indices 1
st
 cut 2

nd
 cut 3

rd
 cut 

Crude protein, % DM 

Crude fats, % DM               

Acid Detergent Fibre, % DM 

Acid Detergent Lignin,% DM 

NeutralDetergent Fibre,% DM 

Ash,% DM 

Cellulose, g/kg DM 

Hemicellulose , g/kg DM   

Calcium, % DM 

Phosphorus, % DM 

Carotene, mg/kg fodder Digestible 

dry matter, % 

Digestible energy, MJ/ kg DM 

Metabolizable energy,MJ/kgDM 

Net energy for lactation, MJ/kg  

8.29 

2.70 

44.00 

5.00 

70.60 

7.67 

390 

266 

0.53 

0.18 

30.34 

54.6 

10.91 

8.96 

4.98 

14.19 

3.45 

42.2 

4.5 

67.00 

13.88 

376 

249 

0.52 

0.32 

45.59 

56.0 

11.16 

9.16 

5.18 

5.10 

1.96 

49.30 

6.20 

78.10 

9.05 

447 

315 

- 

- 

24.00 

50.5 

10.17 

8.35 

4.37 
 

The energy value of 

Sorghum almum fresh fodder 

reached 10.17-11.16 MJ/kg DE, 

8.35-9.16 MJ/kg ME and 4.37-5.18 

MJ/kg NEl. 

The results obtained by 

Khan et al. (2020) for Sorghum 

almum fresh fodder was: 239 g/kg 

DM, 9.2 % CP, 6.1 % EE, 8.2 % 

ash, 56.5% NDF, 26.7 % ADF, 

8.3% ADL, 29.8% CEL, 8.9 g/kg 

Ca and 3.3 g/kg P, 58.8 % IVDMD. 

Duke, 1983, remarked that the dry 

matter content varied in Sorghum 

almum fresh fodder  from 16% at 4 

weeks old to 23.9% at 8 weeks, 

crude protein  from 11.3% to 7.8%, 

crude fibre from 29.4% to 36.6%, 

ash  from 9.7% to 7.3 %, fats from 

3.8% to 2.6%, nitrogen free extract 

from 45.2% to 48.2%, respectively. 

Amador and Boschini (2000) 

reported that the nutritional quality 

of whole plants during growth 

stages from 24 to 150 days after 

sprouting changed: 10.41-38.20 % 

DM, 25.97-7.7 % CP, 13.40-7.46 % 

ash, 50.58-75.05 % NDF, 26.69-

50.63 % ADF, 26.49-43.25 % CEL, 

20.89-28.70 % HC and 2.82-7.51 % 

lignin. Lanyansunya et al. (2006), 

studied the chemical composition of 

Sorghum almum in pure stand and 

intercropped with Vicia villosa, 

harvested at the age of 18 weeks, 

and found that pure Sorghum almum 

contained 8.7 % CP, 6.7 % ash, 

70.0% NDF 38.1 %ADF, 6.9 % 

ADF, 31.2 % CEL and 31.9 % HC, 

but in mixture with Vicia sativa – 
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9.6 % CP, 6.9 % ash, 69.7% NDF 

32.2 % ADF, 5.9 % ADL, 26.4 % 

CEL and 37.4 % HC. Gumel et al. 

(2020) mentioned that the Sorghum 

almum plants harvested at 8 weeks 

post sowing contained 18.7-19.9 % 

CP, 2.65-472 % EE, 57.08-75.24 % 

CF, 169.58-282.07 mg/kg Ca, 

13.76-16.67 mg/kg P. According to 

Heuze et al. (2015)  the average  

feed value of fresh aerial part was: 

17.5 % DM, 10.0 % CP, 2.5 % EE, 

33.6 % CF, 68.8 % NDF 39.3 % 

ADF, 5.2 % ADL, 11.7 % ash, 

4.5 g/kg Ca and 4.1 g/kg P, 63.8 % 

DDM, 10.8 MJ/kg DE and 8.7 

MJ/kg ME. Slyusar (2015) reported 

that Sorghum almum fresh fodder  

first cut contained 2.24-2.27 % N, 

0.79-1.02% Ca, 1.03-1.04% P, but 

fresh fodder  second cut 1.92-

1.95 % N, 1.22-1.27% Ca, 0.85-

0.88% P. 

Silage is the predominant 

fodder throughout the world, it is a 

significant feedstuff to meet protein, 

energy, mineral and fiber needs of 

ruminant animals. The production 

of well-preserved, high-quality 

silages depends mainly on the 

composition of the forage at 

ensiling and the application of 

appropriate silage-making practices.  

When opening the glass 

vessels with silage made from fresh 

fodder of Sorghum almum obtained 

after the first cut, there was no gas 

or juice leakage from the preserved 

mass, but from the vessels with 

silage made from fresh fodder 

obtained after the second cut, 

carbon dioxide – a by-product of 

fermentation – was moderately 

eliminated. The forage materials 

obtained after at all the harvests 

resulted in silages with agreeable 

colour and aroma, the consistency 

was retained, in comparison with 

the initial fresh fodder, without 

mould and mucus. During the 

organoleptic assessment, it was 

found that the colour of the silage 

obtained after the first cut was 

homogeneous green-yellow with 

pleasant smell, specific to pickled 

vegetables, but the silage made from 

fresh fodder obtained at the second 

cut – green-olive leaves and yellow-

green stems with pleasant smell like 

fresh grass. The fermentation 

quality of Sorghum almum silages is 

illustrated in Table 3. The materials 

consolidated well and the 

fermentation was complete with 

acidic pH values 3.77-4.50. It has 

been determined that the amounts of 

organic acids, in the prepared 

silages, differed essentially 

depending on the period of 

harvesting. The content of fixed 

lactic acid decreased from 

33.8 g/kg to 17.6 g/kg DM and free 

lactic acid from 11.7 to 7.1 g/kg 

DM; fixed acetic acid increased 

from 6.1 to 9.1 g/kg DM and from 

3.4 to 3.5 g/kg DM, respectively, in 

the silage obtained after the second 

cut. The butyric acid content was 

below the detected level in fixed 

form (0.2 g/kg DM) in the silage 

obtained after the first cut. The 

concentrations of lactic acid varied 

from 73.1 to 87.5 % of organic 

acids. 
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Table 3 

The fermentation quality of the investigated Sorghum almum silages 

Indices 1
st 

cut 2
nd

 cut 

pH index                                                                                                                                   

Content of organic acids, g/kg 

DM 

Free acetic acid, g/kg DM  

Free butyric acid, g/kg DM                                                                                                     

Free lactic acid, g/kg DM                                                                                                          

Fixed acetic acid, g/kg DM                                                                                                     

Fixed butyric acid, g/kg DM                                                                                                    

Fixed lactic acid, g/kg DM                                                                                                       

Total acetic acid, g/kg DM                                                                                                            

Total butyric acid, g/kg DM                                                                                                

Total lactic acid, g/kg DM                                                                                                       

Acetic acid, % of organic acids                                                                 

Butyric acid, %  of organic acids                                                              

Lactic acid, % of organic acids 

3.77 

52.0 

3.4 

0 

11.7 

2.9 

0.2 

33.8 

6.3 

0.2 

45.5 

12.12 

0.38 

87.50 

4.50 

33.8 

3.5 

0 

7.1 

6.6 

0 

17.6 

9.1 

0 

24.7 

26.93 

0 

73.07 

 

The dry matter content and 

its biochemical composition, the 

nutritive and energy value of 

Sorghum almum silages are shown 

in Table 4. The dry matter content 

was the lowest in prepared silages 

(180.7 -210.7 g/kg). The 

biochemical composition of the 

silages varied depending on the 

harvest time: 7.58-9.52 % CP, 3.2-

3.68 % EE, 7.72-10.76 % ash, 

65.7-66.2 % NDF, 41.0-43.3 % 

ADF, 4.0-4.8 % ADL, 37.0-38.5% 

CEL, 22.9-24.7 % HC, 35.70-

47.17 mg/kg carotene, 3.7-5.5 g/kg 

Ca and 1.8-2.7 g/kg P. The 

concentration of energy reached 

10.85-11.33 MJ/kg DE, 8.91-9.30 

MJ/kg ME and 5.06-5.32 MJ/kg 

NEl. The concentration of protein, 

fats, hemicelluloses, carotene, 

calcium, phosphorus and energy 

was significantly higher in silage 

from fresh fodder second cut. 

Some authors mentioned 

various findings about the quality of 

Sorghum silage. According to 

Kallah et al. (1997; 1999) with 

advancing stage of maturity of 

Sorghum almum at 50 to 90 days 

post-planting, the forage declined 

in moisture content (85.0 to 

56.0 %) and leafiness (46.0 to 

26.0 %) and the chemical 

composition of the silage changed: 

14.7 -6.4% CP, 5.3-7.7 % EE, 5.3-

8.5 % ash,  72.6-78.8 %NDF, 

38.8-49.5 %ADF, 0.23-0.58 %Ca, 

0.12-0.21 %P, 390-25 mg/kg DM 

carotene, 244.0-183.0 mg/kg DM 

hydrogen cyanide. Ayhan et al. 

(2003)  reported that the ensiled 

Johnson grass (Sorghum 

halepense) were characterized by 

pH level 5.32, 0.71% lactic acid, 

0.48% acetic acid,   11.15 %, CP, 

3.72 % EE, 32.30%CF, 42.18% 

NFE, 10.13 % ash, 66.52% NDF 

46.60 % ADF, 7.229 % ADL, 

35.18 % CEL and 23.17% HC,  
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18.06 MJ/kg GE, 7.71 MJ/kg  ME 

and 4.34 MJ/kg NEl. Muhammad 

et al. (2008) determined that silage 

from pure Sorghum almum plants 

had pH level 5.5, 11.0 % CP, 

17.5 % EE, 40 % CF, 6.1 % ash, 

25.1% NFE. The results obtained 

in Romania, by Voicu et al. 

(2013), for the silage prepared 

from sweet sorghum cultivars 

F436 and F465, ensiled in the 

milk-dough stage, were 6.39-

6.74 % CP, 1.23-1.38 % EE, 36.8-

39.3 % CF, 45.1-48.4 % NFE,  

7.03-7.58 % ash, 0.34-0.39 % Ca, 

0.14-0.21 % P,  55.50-56.90 % 

DMD, but  maize silage: 6.57-

6.63 % CP, 2.91-3.16 % EE, 

17.26-17.62 % CF, 5.89-6.70 % 

ash, 0.23-0.26 % Ca, 0.13-0.22 % 

P, 66.35-68.18 % DMD, 

respectively. Alpizar et al. (2014) 

mentioned that harvested Sorghum 

almum plants contained 8.77 % 

CP, 54.88 % NDF, 35.08 % ADF, 

19.80 % HC and 8.29 % ash, but 

the produced silage was 

characterized by pH 3.8, 7.92 % 

CP, 60.70 % NDF, 36.49 % ADF, 

24.21 % HC and 9.01 % ash, 

respectively. 

 
Table 4 

Dry matter content, biochemical composition,  

nutritive and energy value of the investigated silages 

Indices 1
st
 cut 2

nd
 cut 

Dry matter, g/kg  

Crude protein, % DM 

Crude fats, %  DM             

Acid Detergent Fibre, % DM 

Acid Detergent Lignin,% DM 

Neutral Detergent Fibre, % DM 

Cellulose, g/kg DM 

Hemicellulose , g/kg DM   

Ash, %  DM 

Calcium, % DM 

Phosphorus, % DM 

Carotene mg/ kg silage  

Digestible dry matter, % 

Digestible energy, MJ/ kg DM 

Metabolizable energy, MJ/ kg DM 

Net energy for lactation, MJ/ kg DM 

210.70 

7.58 

3.20 

43.30 

4.8 

66.2 

385 

229 

7.72 

0.48 

0.19 

35.70 

55.2 

10.85 

8.91 

5.06 

180.70 

9.52 

3.68 

41.00 

4.0 

65.7 

370 

247 

10.76 

0.55 

0.27 

47.17 

57.0 

11.33 

9.30 

5.32 

 

Grass hay is a very 

important part of ruminant 

animals, horses, rabbits, 

chinchillas and cavies (guinea 

pigs) food intake. To maintain a 

healthy digestive system they need 

a continual supply of grass hay as 

the majority of their diet. The hay 

prepared from the Sorghum almum 

plants, Table 5, contained 84.8-

111.3 g/kg CP, 12.4-14.4 g/kg EE, 

110.3-113.2 g/kg ash, 661-678 
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g/kg NDF, 423- 442g/kg ADF, 46-

49 g/kg ADL, 377-393 g/kg CEL, 

236-238 g/kg HC, 4.1-4.7 g/kg Ca, 

2.5-2.9 g/kg P, 4.00-7.67 mg/kg 

carotene with energy concentration 

10.88-11.15 MJ/kg DE, 8.93-9.15 

MJ/kg ME and 5.06-5.17 MJ/kg 

NEl.  

Several literature sources 

describe the nutritional 

performance of Sorghum almum 

hay. Kallah et al. (1999) found 

that the chemical composition of 

Sorghum almum hay varied 

depending on the cut time: 15.3-

11.4 % CP, 61.2-75.3 % NDF, 

40.0-44.0 % ADF, 0.12-0.10% Ca, 

0.25-0.16%P.  Ishiaku et al. (2018) 

reported that hay from Sorghum 

almum contained 12.62 % CP, 

2.03 % EE, 63.44% NFE, 4.9 % 

ash, 48.99% NDF 26.66 % ADF, 

9.88 % ADF, 22.32 % Cel and 

16.86 % HC, 12.17 MJ/kg ME, 

RFV=129.35. 

 
Table 5 

Dry matter content, biochemical composition, nutritive and energy value of the hay 

Indices 1
st
 cut 2

nd
 cut 

Dry matter, g/kg  

Crude protein, % DM 

Crude fats, %  DM             

Acid Detergent Fibre, % DM 

Acid Detergent Lignin,% DM 

Neutral Detergent Fibre, % DM 

Cellulose, g/kg DM 

Hemicellulose , g/kg DM   

Ash,%  DM 

Calcium, % DM 

Phosphorus, % DM 

Carotene mg/ kg silage  

Digestible dry matter, % 

Digestible energy, MJ/ kg DM 

Metabolizable energy, MJ/ kg DM 

Net energy for lactation, MJ/ kg DM 

861.0 

8.48 

1.24 

44.20 

4.90 

67.80 

393.0 

236.0 

11.03 

0.47 

0.25 

4.00 

54.5 

10.88 

8.93 

5.06 

856.5 

11.13 

1.44 

42.30 

4.60 

66.10 

377.0 

238.0 

11.32 

0.41 

0.29 

7.67 

55.9 

11.15 

9.15 

      5.17 
  

CONCLUSIONS 
    

In the third growing the 

fresh fodder productivity of 

Sorghum almum cv. „Argentina‟ 

reached 28.3 t/ha at the first cut, 

17.2 t/ha at the second cut and 

15.3 t/ha at the third cut, 

respectively.  

The  dry matter in harvested 

fresh fodder contained: 51.0-141.9 

g/kg CP, 19.6-34.5 g/kg EE, 76.7.0-

138.2 g/kg ash, 670-781 g/kg NDF, 

440-493g/kg ADF, 45-62 g/kg 

ADL, 376-447 g/kg CEL, 249-315 

g/kg HC,   5.2-5.3 g/kg Ca and 1.8-

3.2 g/kg P, 24.00-45.59 mg/kg 

carotene, 10.17-11.16 MJ/kg DE, 
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8.35-9.16 MJ/kg ME and 4.37-5.18 

MJ/kg NEl. 

The silage obtained from 

Sorghum almum, according to 

organoleptic characteristics (smell, 

colour and consistency) and 

biochemical indices (pH, content of 

organic acids and their correlation, 

chemical composition), largely 

meets the standards: pH 3.8-4.5, 

lactic acid 24.7-45.5 g/kg, acetic 

acid 6.3-9.1 g/kg, butyric acid 0-

0.2g/kg, 7.58-9.52 % CP, 3.2-3.68 

% EE, 7.72-10.76 % ash, 65.7-66.2 

% NDF, 41.0-43.3 % ADF, 4.0-4.8 

% ADL, 37.0-38.5% CEL, 22.9-

24.7 % HC, 35.70-47.17 mg/kg 

carotene, 3.7-5.5 g/kg Ca and 1.8-

2.7 g/kg P, 10.85-11.33 MJ/kg DE, 

8.91-9.30 MJ/kg ME and 5.06-5.32 

MJ/kg NEl.  

The hay prepared from the 

Sorghum almum plants contained 

84.8-111.3 g/kg CP, 12.4-14.4 g/kg 

EE, 110.3-113.2 g/kg ash, 661-678 

g/kg NDF, 423- 442g/kg ADF, 46-

49 g/kg ADL, 377-393 g/kg CEL, 

236-238 g/kg HC, 4.1-4.7 g/kg Ca, 

2.5-2.9 g/kg P, 4.00-7.67 mg/kg 

carotene with energy concentration 

10.88-11.15 MJ/kg DE, 8.93-9.15 

MJ/kg ME and 5.06-5.17 MJ/kg NEl.     

We consider that Sorghum 

almum cv. „Argentina‟ may be used 

as multi-purpose feed for livestock 

production.
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