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NEW TYPE OF SWEET SORGHUM HYBRID - SORGREED 
FOR THE PRODUCTION OF FOOD, FORAGE AND BIOENERGY RESOURCES
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Professionals of the Republic of Moldova, have created through the traditional selection methods sweet sorghum hybrids, which according to their morphological and agronomic properties: stalk thickness 30-45 mm and height 3.7-4.5 m, and larger leaves size, fibre content of 35-38% and sugar amount in the stalk juice of up to 16-20%, 12-16% etc., are analogous to sugarcane (Table 1) and  may be refferred to a knew variety of sweet sorghum - sorghum reed, or abbreviated - Sorgreed (EN), and, respectively, Sorgrid in Romanian and other languages​, which use the Latin letters (ro., fr., es., pt., etc.), and in Cyrillic languages ​​- Cоргрид (ru., ukr., bel., kaz., etc). Of these, the hybrids Porumbeni 4, Porumbeni 5, SASM 1 and  SASM 2 are regionalized in Republic of Moldova and other countries. Such hybrids are created by the original combination of the parental forms genes, selected for this purpose, thus ensuring the manifestation of heterosis effect in the first generation of up to 2-2.5 times, with the formation of large biomass harvest of up to 80-90 t/ha in dry farming conditions and over 130-140 t/ha under irrigated conditions. The hybrid Porumbeni 4 in the international testing in the European Union became the leader of biomass productivity in 2008 with the harvest of 184 t/ha.

Compared to sugarcane (Annex 1), the vegetation period of these hybrids is 3-4 times shorter, and the plants use the soil moisture 7-8 times and the fertilizer - 2-3 times more efficiently, tolerate soil salinity in a satisfactory way, are not attacked by have high resistance to diseases and pests, resist to stem bending in case of strong winds and long delay in harvesting, as well as adapt well to mechanical harvesting. The method of getting this type of sorghum hybrids is proprietary.

Scheme for obtaining food, forage, bioenergy resources and household materials from biomass sorghum is shown in Fig. 1. Thus, you may obtain from 100 tons of these hybrids biomass: a) through processing in the sugar cane processing line - up to 50-55 tons of juice (must) with the sugar content of 14-16% and 25 - 30 t of dry biomass - bagasse, or b) through the ensilaging - fodder in the amount of 19-23 t of forage units, or more than 25 000 m³ of biogas. Processing of the juice extracted ensures 4.5-5 t/ha of bioethanol or 8-10 t/ha of edible sweet syrup that is similar with honey by its quality, and is capable of successfully replacing the edible sugar in cooking, producing beverages and ice-cream. 
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From 30 tons of sorghum bagasse, you may obtain 16 to 18 thousand m³ of biogas or pellets for the production of 15-17 thousand kwh of electricity and about the same amount of heat energy. As the result of  processing through pyrolysis of the dry biomass, gathered from 1 irrigated hectare, you may obtain up to 11 t of biodiesel (Fig. 1, position A-4-2) or 18 t of biogasoline (position A-4-1). The technology of pyrolysis for producing the gasoline from crushed wood was developed in Canada, the USE USA and other countries.

During one growing season, the Sorgreed hybrids absorb from atmosphere up to 55 t of CO2, while as the middle latitudes deciduous forest – up to 16-18 t/ha/year. Decomposition of roots (dry mass reaches up to 14-16 t/ha/year) improves soil fertility by providing a positive balance of humus of up to 1.5 - 2 t/ha/year. Like all sorghum crops, this type of hybrid is characterized by increased resistance to continuous drought of up to 2-3 weeks and, compared to other cultures, uses climate resources more efficiently (solar radiation, warmth, soil fertility and moisture). When the Sorgreed hybrids are cultivated under irrigation, monoculture is possible. If the irrigation is absent, crop rotation should be maintained: Sorgreed - peas (other beans) - winter wheat - Sorgreed.

The cultivation technology for the Sorgreed hybrids is similar to the silage maize cultivation technology, since the sowing and plants handling process are carried out with the same set of machinery and equipment. Since the Sorgreed hybrids have extremely high and thick stalks, their harvesting is possible only with strong the sugarcane-harvesting machines, for example, by German company KRONE -"BIG X", the productivity of which is 3800 tons of silage in 11 hours.

Biomass of these hybrids, grown under the conditions of various areas of the RM Republic of Moldova, was used to obtain: bioethanol, glucose syrup, food, complete feed and energy valuable. Currently, technical and technological documentation is issued for some of the products listed, as well as the seed-producing for parental forms and first-generation seeds cultivation were organized. The cost of 1 ton of these hybrids biomass, grown under the conditions of the Republic of Moldova and transported to the processing unit, makes up 105 MDL ($ 9.35), according to prices as at 2011. $ 11,7 according to prices as at 2024.
The author of Sorgreed hybrids and of this publication is PhD Gheorghe Moraru, 
e-mail: gh.moraru@gmail.com
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Fig. 1. Flow-chart for the processing of vegetative mass of sweet sorghum into food, feed and bioenergy resources and materials of households destination

[image: image9.png]e NS 2 22 22 L2222 B2 222 222222

REPUBLICA MOLDOVA
COMISIA DE STAT PENTRU INCERCAREA SOIURILOR DE PLANTE

ADEVERINTA

pentru soi de planta

Nr. 1325
Cultura SORG
Soiul / hibridul PORUMBENI 4

este eliberat fn corespundere cu hotérdrea Consiliului Naional al
Republicii Moldova pentru Sofurile de Plante .

1a cererea Nr. 0540242 data 28.11.95

Solicitantul (fii) Institutul de Cercetri Stiintifice pentru Porumb
si Sorg ASP”Porumbeni”.

Autorul (ril). BORIS MALINOVSCHI, G.Moraru,
0.Solonenco, A Popusoi, L.Chisnicean,

'V.Metlin, I.Varzari, A Rotari, A.Iurcu, I.Garbur,

C.Gufanu, V.Rosca.

Soiul este inregistrat
in Registrul soiurilor

si hibrizilor de plante ce se
cultiva in Republica Moldova

Q) Sse T 24.02.99

DUMITRU BRINZILA
Presedinte, Comisia de Stat

%ﬂ%ﬁ%%%&ﬂ%ﬂﬂﬂ&ﬂ%ﬂ%ﬂ%%ﬂﬂ%mﬂm

%mmmmmﬁﬁﬁmﬁﬁmmﬁmm&mﬁmﬁmm%mEm




Annex 1

The comparative analysis of sugarcane plants and new-type sweet sorghum hybrids – Sorgreed, with analog morphological and economic characteristic properties

	Indices


	Sugarcane, cultivated in the tropical  and subtropical countries.


	Sweet sorghum hybrids of sugarcane types – Sorgreed, selected in the Republic of Moldova and cultivated in zones with a middle climate, including regionalized hybrids: Porumbeni 4, Porumbeni 5, SASM 1 and SASM 2).

	1
	2
	3

	1.Morphological

features:

- plant height, cm;

- stalk thickness, mm;

- leaf number;

- leaf height and wideness - up to, cm;

- stalk juiciness.
	350 – 550

25 – 47

25 – 40

(150 – 350) x (30 – 60)

Juicy.
	Traditional 

330 – 450                                      

18 – 42                                            

18 – 35                                          

(65 – 70) x (8-12)               
	Sorghum hybrids

180 – 310
8 – 12
10 - 14

(45 – 50) x(6 – 8)

	
	
	Juicy,    halfdry,   dry.

	2.Vegetation period:

plantation (sowing) - harvesting

	11 – (18 -24)  months


	In zones of temperate climate the vegetation period constitutes 4 – 4,5 months, in tropical zones this period is respectively reduced, and it is possible to obtain two – three crops per year.

	3. Transpiration coefficient of cultures (kg of moisture for formation of 1 kg of drymass) of the cultures compared.
	1200....1500


	270 ...    330 (22.0 ... 22.5% of moisture consumption by the sugarcane). 

Resistance of Sorgreed hybrids to drought, compared to corn, are demonstrated in fig. 2 and 3.

	4. Sugare content in the stem juice at harvesting period .
	In tropical zones, the average sugar content in stem juice per years constitutes 14 – 16%, and in subtropical zones it sometimes may lower to 8 – 12%, the sugar degree is represented with saccharose by 100%.
	Multiyears average of sugar content in stem juice constitutes 12–16%, and in favorable years – up to 18%, sugars are equally represented approximately through glucose (25%), fructose (25%) and saccharose (50%). 



	5. Plot and soil preparation for young plants transplanting (matured stem segments)  or for seed sowing.
	Plot planning and basic soil treatment are carried out (2 – 3 deep ploughing and disking) with fertilizers introduction, followed by the repreparation of clods for the young plants transplanting.
	Carried out starting from autumn: boghara ploughing and ploughland nivelation, 

in spring: harrowing and cultivation before sowing with herbicides and fertilizers  introduction.

	6. Harvesting and  planting of cuttings, or seeds sowing

(their quantity per 1 ha and the coefficient (k) of reproduction per a square unit)
	Planting is carried out mechanically and manually in clods prevently irrigated in the amount of 40 – 60 thous of cuttings per ha (weighting 4-10 t), harvested from the area of 0,1 ha of a vegetation plantation (k=1:10).
	Seeds are sowed by a pneumatic seed drill (for corn, as a rule) with a seeding norm of 5 -6 kg/ha of seeds, harvested from 30–50 m2 (k=1:250 – 400), and the obligatory trample of the sown field.

	7. Handling of the plants of the cultures compared.
	During the first year, 10-12 mechanic and 4-5 manual (50-60 day/man/ha) treatments are performed for the destruction of weeds.
	2-3 mechanically treatments are carried out between rows and one manual pulling, if herbicides were not used.




	1
	2
	3

	8. Demand for fertilizers (NPK, kg/ha) 
	300:150:150


	100:50:5(30 – 40%, compared to sugarcane)



	9.Plant cultivation, when irrigated, in zones with a precepitation  norm less than 1300 – 1500mn per year. 
	Number of irrigations: from 1 -2 to 15 – 20 with a norm of 300 – 400 in sprinkling irrigation and up to 1800 m3/ha by furrow irrigation method.

in clods prevently irrigated in the amount of 40 – 60 thous of cuttings per ha (weighting 4-10 t),
	In middle zones, a water-charging irrigation before sowing is carried out with a norm of up to 600–800 m3/ha and 2-3 irrigations with a norm of 280–320 m3/ha during the vegetation period.

	10. Plants resistence to lodging


	Taking into consideration the prolonged vegetation period (12–18 months) and the presence of intensive wind storms of hurricane type in these zones, the resistence of plants to lodging is not guaranteed.
	Having a reduced vegetation period and a higher content of lignin–cellulose in the stem tissues, the hybrids of Sorgreed ensure the plants resistence to lodging.



	11.Adaptation to the mechanical harvesting of the biomass.
	As a result of lodging and stem breaking of sugarcane during the intensive winds period, the mechanical and manual harvesting of biomass is often complicated.
	Positional verticality of the stalks of the Sorgreed hybrids and their resistence to lodging ensures a favorable suitability to both mechanical and manual biomass harvesting.

	12. Productivity in mechanicall biomass harvesting.
	During a workday, a special harvesting machine harvests up to 60–90 t of sugarcane stems, thus replacing 30–50 workers.
	During 11 hours of work, the harvesting machine by the German company ”KRONE – BIGX” ensures harvesting of 3800 t of crushed biomass of the Sorgreed hyrbrids.

	13. Productivity in manual biomass harvesting.
	During a workday, one worker harvests up to 5  t of technological stems of sugarcane.
	Due to Sorgreed hybrids resistence to lodging, one worker is capable of harvesting 6–7 t of stems per day.

	14. Biomass crop capacity, t/ha.


	In accordance with the statistic data on sugarcane harvesting by different continents, the average crop capacity of technological stems per 1ha varies from 48 to 60 t (Asia,  North and South America), to 70 t (Africa), and 80-90 t (Australia).


	 During the climatically favorable, years the production of biomass of Porumbeni 4 hybrid without irrigation in the post soviet countries and Romania constituted up to 90-120 t/ha, while as in drought years in south regions of RM, with multianual precipitations norm of 400-500 mm/year – the productivity ranged between 50 and 60 t/ha, and with irrigation 184 t/ha of biomass were obtained.

	15. Volume of possible final products, processed from bomass cultivated on 1 ha:

   - crystalled sugar 

or syrup;

   - bioethanol;

   - pellets, briquettes;

   - biogas, m3;

   - feed, feeding units
	4-10 t of sugar

6-8 t

12-30 t

No information

No information
	14-16  t of cyrop – with irrigation, 

14-17 7-10 t without irrigation

2.5 – 7.5 t up to 30-40 t with irrigation, 

and 8-12 without up to 18-20 thousand

up to 19-23 t

	16. The perspective of implementation and enlargement of the areas of the cultures compared:

 - problems of social aspects, environment security, and soil fertility preservation;


	Cultivation tehnologies of the sugarcae in tropical countries are accompanied by large expenditures of financial resources, irrational utilization of the natural resources of drinking water and great demand for the utilization of physical human forces for manual biomass harvesting,  often carried out in heavy nocive conditions, with a dayly physical energy  expenditure of one worker,  guantitatively equivalent to a Marathon, and, as a result, such production leads to the recution of life expectancy of manual workers, reduction of soil fertility of exploited soils, and aggravation of ecological, sociological and nutritional conditions in these regions.

	Saccharine sorghum hybrids of sugarcane type -  Sorgreed, provide: - a high qualitative biomass production; creation of vitally important production units of Sorgreed and new jobs; - utilization of performant, sufficiently mechanized tehnologies for cultivation, harvesting and processing of the biological harvest; - partial restoration of normal ecological condition of the local air basin resulting from the assimilation  (fixation) of up to 50-55 t of CO2 from the atmosphere for the biomass photosynthesis on 1 ha,  and eliminating, in turn, in atmosphere up to 25-30 t of O2; - positive ballance of humus in soil of up to 1.5-2 t/ha/year under the monitoring of the root system decomposition process through the introduction of NPK into the soil for the replenishment of the minerals removal by the crop and for the provision of humusification of the roots with carbon.



	1
	2
	3

	- perspective of extension of the areas of the cultures compared.
	The badly conceived extension of cultivated sugarcane areas in the tropical and subtropical regions intensifies the process of cutting and disparison of tropical forests, diminuation of driking water resources for bioplancton life in costal waters, extension of degradated soil areas, urgentation of global warming as a result of atmosphere pollution with large guantities of CO2, and as a result – sudden change (aggravation) of the climate in these regions, and even of the whole planet.
	 Taking into consideration the possible obtaining of large and stable harvests of high-qulity biomass of sweet sorghum hybrids of Sorgreed type in regions with middle climate and the possibility for ecology improvement by this way, it becomes actual and rational to implement the respective hybrids on both parts of the eguator till  the lattitude of 50-55, and, first of all, in the regions with a traditional practice of corn cultivation.

Introduction of this innovation in agriculture and mondial economics allows to find efficient variants in the solution of the energetic, ecological, and nutrition problems, which nowdays persist in many countries of the world. 


Fig. 2 shows the field of the Sorgreed hybrid SASM 2, cultivated in 2012 in the agricultural cooperative of Hyrtopul Mick village, Criuleni district. Despite the harsh weather conditions of that year, affecting the manifestation of severe soil and air drought during the entire growing season, the hybrid formed biomass harvest of 76.2 t/ha with the sugar content in stem juice of 17%. Corn, under these conditions in the neighboring fields, has formed a relatively small biomass harvest without the seed-bud formation on the cobs (fig. 3).

         The percentage of dry matter in the biomass of the hybrid Sorgreed SASM 2 amounted to 32.2%, which contained 15.7 t/ha of fodder units. According to biochemical tests conducted, the amount of crude protein, contained in the dry biomass, can be obtained from 1-1.5 ha of soybean, crude fiber – from 2-3 ha of silage maize, sugar – from 2-3 ha of sugar beet. In favorable years, or under irrigation, Sorgreed hybrids provide a much larger yield.

     All above information points to the urgency of ongoing selection works on bringing up the hybrids of sweet sorghum of Sorgreed types and prospects of their application in the production for obtaining food products, feed and bioenergy resources.

Annex 2

Production plantations of sweet sorghum hybrid of Sorgreed type and maize in Agricultural  Farming  of Hartopul  Mic village,  Criuleni district of the Republic of Moldova in 2012
 (the driest in last 60 years).
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Fig. 2. Hybrid SASM 2  in Hartopul  Mic village, Criuleni district


(Without irrigation, Yield -76.2 t/ha, Juice sugar content - 17%)








Fig. 3.  Corn seed state, without the seed-buds formed 


in Hartopul Mic village, Criuleni district, in 2012

















