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Abstract  

The goal of the researches between the period 2013-2015, at the ARDS Secuieni 

- Neamt, was to establish the influence of silage sorghum hybrids (Fundulea 135 ST, 

BMR Gold X şi Biomass 150) and of the sowing density (15 g.b./sqm, 20 g.b./sqm, 25 

g.b./sqm and 35 g.b./sqm) on the dry substance yields. The results obtained in the 

experiments performed have revealed the fact that the sorghum silage prefers the high 

sowing densities (20 g.b /sqm) and the maximum level of production was recorded in the 

variants sown by 25 g.b./sqm. The increase of sowing density at 35 g.b./sqm has 

conducted to a reduced plant resistance at dropping before harvest and also this fact 

leaded at a decreasing level of dry matter yields. The number of shoots dropped with the 

increase of sowing density, but this thing didn’t have a negative influence on the dry 

substance yields. 
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INTRODUCTION  

 

Sorghum bicolor L. 

Moench. species has a tropical 

origin, it comes from Est Africa and 

spread rapidly in India and China, 

where the sorghum is cultivated 

more then 3000 years. In Europe, this 

specie was brought in sec. XV, but 

didn’t had a rapid spread 

(DRAGOMIR, 2009). In Romania, 

the cultivation of this specie expand 

quickly after 1950’s, in the same 

time with the creation of hybrids 

with high productivity and the 

possibility of harvesting by 

combines for cereals (Volf M., 

2009). India has the largest areas 

cultivated with sorghum species, 

followed by Niger and Sudan, and it 

is ranked at the second place by the 

annual obtained production, after the 

US (FAO, 1995; ICRISAT, 2004; 

NADIA et al., 2009). 

The sorghum can be an 

excellent source of starch, protein, 

sugar, fiber, being more cheaper than 

corn because the cost/ha are lower 
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(SHINDE, 2005;. SINGH et al, 

2007 ; SINGH et al., 2009; 

CLAVER et al, 2010). The sorghum 

percentage of the integration in the 

animal feedind is variable, between 

25% and 100%. The sillage corn is 

used in a large proportion in the 

animal feedind, but the sillage 

sorghum it is used as feed 

supplement. The sorghum 

digestibility is excellent (60-65%), 

what generate favorable 

performance in animal husbandry. 

Moreover, the high level of soluble 

sugars (4-10%) allows fermentation 

of ensiled mass, resulting a perfect 

taste for animals. The sorghum hay 

is quality superior compared with the 

corn hay, beacause it contained hight 

amounts of calcium, phosphorus and 

carotene, but at sillage form, has the 

same value as sillage corn, but it is 

easily ensiling due to the high 

content of carbohydrates 

(DRAGOMIR, 2009). 

Considering the importance 

of this species, the improvement of 

technological links of sorghum 

cultivation, is an issue of a great 

importance for our country, in order 

to obtain high yields to ensure the 

necessary food, forage, feedstock in 

the production of bioethanol - 

considered the fuel of the future. 

Through this paper we want 

to bring some information on the 

importance of genotype adaptability 

to the area’s conditions and also, the 

importance of estabilished proper 

densities of sowing wich has a high 

significant effect due to its positive 

correlation with the number of plants 

present who are forming the plant 

density in the field.  
 

MATERIAL AND METHOD  

 

The researches were conducted 

during 2013 – 2015, at the 

Agricultural Research -  

Development Station Secuieni - 

Neamt. In the unit experimental field 

was placed a bifactorial experience 

of 3 x 4 type, after the subdivided 

parcels method, in three 

repetitions.The placement was made 

on a typical cambic fanerozem 

(chernozem) soil type with a medium 

texture, characterized as: slightly 

acidic (pHH2o – 5.98), well stocked 

in phosphorus (77.6 ppm PAL), Ca 

(13.6 meq/100 g soil Ca) and Mg 

(1.8 meq/100 g soil Mg), medium 

stocked in active humus (1.88 %) 

and nitrogen (16.2 ppm N-NO3) and 

poorly stocked in potassium (124.6 

ppm K2O). The factors studied in the 

experience were AxB type, where: 

the A factor was represented by 

hybrids, with three graduations, 

namely: a1 - Fundulea 135 ST, a2 -  

BMR Gold, and a3 – Biomass 150, 

and the B factor was represented by 

the sowing density, with four 

graduations, namely: b 1 - 15 

germinable beans (g.b.)/sqm, b 2 – 20 

germinable beans (g.b.)/sqm, b 3 - 25 

germinable beans (g.b.)/sqm and b 4 

– 35  germinable beans (g.b.)/sqm. 

The experiments seeding 

was done in the same day 
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(3.05.2013, 30.04.2014 and 

28.04.2014), at a temperature of 

12ºC in soil, and the sowing density 

was secured according to the 

experience plan. The sowing depth 

was of 3-4 cm, and the fertilization 

was made with 40 kg a.s./ha nitrogen 

and 40 kg/ha P2O5. The previous 

plant was the soybean. To describe 

the linear association degree 

between the obtained production and 

experienced densities it has been 

calculated the correlation coefficient 

(r), which takes values between +1 

and -1, the positive values showing a 

positive correlation and the negative 

ones showing a negative 

correlations.  

In the experiment were 

complied all the technological links, 

and the obtained data were 

statistically processed and 

interpreted according to the variance 

analysis method. 
 

RESULTS AND DISCUSSIONS  

 

The results obtained at the 

sorghum silage, during the analyzed 

period, indicate a significant 

difference at the dry matter yields, 

which is depending on the cultivated 

genotype, sowing density and the 

climatic conditions. 

The three years of 

experimentation were different in 

terms of temperature and 

precipitation patterns. However, 

every year of experimentation 

showed a negative influence of the 

sowing density on the number of 

shoots/ha. Between these two 

variables (sowing density and 

number of shoots) were established 

an indirect correlations and the 

correlation coefficients (r) were 

ensured statistically in every year 

and interpreted as negative distinctly 

significant (2013, 2014) and 

negative very significantly (2015) 

(figure 1).
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Fig. 1. Thecorrelation between the sowing density and the  number of shoots at sillage 

sorghum (Sorghum bicolor L. Moench), 2013 – 2015 

The most favorable conditions 

for the cultivation of sorghum were 

those of 2013 year and this was 

reviewed in dry matter yields. The 
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informations from the tab. 1 reveals 

that, the variation of the dry matter 

yields obtained in this year was from 

20.98 to/ha (Fundulea 135 ST x 15 

g.b./sqm) to 29,85 to/ha (Biomass 

150 x 25 g.b./sqm). Compared with 

the productions recorded at the 

control variant (average of the 

experience),  in the variants sown 

with 15 g.b./sqm, only the hybrids 

Biomass 150 and Fundulea 135 ST 

have realized negative very 

significant yields differences 

(Fundulea 135 ST) and negative 

significant yields differences 

(Biomass 150). The Fundulea 135 

ST hybrid have realized negative 

very significant yields differences in 

the variant sown with 20 g.b./sqm 

and negative distinct semnificativ in 

the variant sown with 35 g.b./sqm. In 

the variants sown with 25 g.b./sqm 

were realized distinct significant 

production increases (Fundulea 135 

ST) and very significant (BMR Gold 

and Biomass 150). The BMR Gold 

and Biomass 150 hybrids have 

realized significant production 

increases in the variants sown with 

35 g.b./sqm (table 1). 

The second year of 

experimentation (2014) negatively 

influenced the sorghum silage 

because at the beginning of the 

growing season fell the hail which 

unfortunately led to the loss of 15% 

of the plantlets. The gaps have been 

covered quickly by the emerging 

shoots, fact that has led to obtaining 

a good yields of silage. Thus the dry 

matter production obtained in this 

year varied between 16.22 to/ha 

(Fundulea 135 ST x 15 g.b./sqm) and 

23.84 to/ha (BMR Gold x 25 

g.b./sqm). Compared with the 

control variant dry matter yields 

(average), the yields difference 

obtained was negative very 

significant in the variants sown with 

the Fundulea 135 ST hybrid at the 15 

g.b./sqm sowing density, and at the 

Biomass 150 x 15 g.b./sqm and 

Fundulea 135 ST x 20 g.b./sqm 

variants were registre negative 

distinct semnificative yields 

difference. The yields increases was 

statisticaly assured by the variants 

caracteristic to the interactions 

between BMR Gold x 20 g.b./sqm 

(significant), BMR Gold x 25 

g.b./sqm (very significant), Biomass 

150 x 25 g.b./sqm (distinct 

significant) and BMR Gold x 35 

g.b./sqm (distinct significant) (tab. 

1). The third year of experimentation 

(2015) was extremely droughty, but 

the silage sorghum has succeeded to 

realized good yields of dry matter in 

these conditions. Thus the minimum 

level of yields was recorded by the 

interaction between Fundulea 135 

ST (15.56 to/ha) x 15 g.b./sqm and 

the maximum level was obtained at 

the interaction between Gold BMR x 

35 g.b./sqm (25.66 to/ha), and in 

comparation with the control variant 

(average) the yield increases 

statistically ensured was realized at 

only there variants namely: BMR 

Gold x 25 g.b./sqm (distinct 

significant), BMR Gold x 35 

g.b./sqm (very significant) and 

Biomass 150 x 35 g.b./sqm 

(significant).  
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The Fundulea 135 ST hybrid 

realized the yields difference 

negative very significant, both in the 

variant sown with 15 g.b./sqm, and 

also in the variant sown with 20 

g.b./sqm (table 1). 

 
Table 1 

The influence of the interaction between the hybrids and the sowing density on the dry 

mater yields at Sorghum bicolor L., 2013 – 2015 

 

Sowing density 

(B) g.b./sqm 
Hybrid (A) 

Yields obtained (to/ha) 

2013 2014 2015 

15 

Fundulea 135 ST 20.98 ooo 16.22 ooo 18.56 ooo 

BMR Gold 26.26  19.14 23.21 

Biomass 150 24.70 o 18.37 oo 20.53 o 

20 

Fundulea 135 ST 22.86 ooo 18.41 oo 19.14 ooo 

BMR Gold 27.58  22.64 * 24.00 

Biomass 150 26.33  21.76 22.16 

25 

Fundulea 135 ST 28.51 ** 20.61 21.19 

BMR Gold 28.91 *** 23.84 *** 24.98 ** 

Biomass 150 29.85 *** 23.08 ** 23.47  

35 

Fundulea 135 ST 24.45 oo 19.51 23.38 

BMR Gold 27.93 * 23.14 ** 25.66 *** 

Biomass 150 27.71 * 22.62  24.42 * 

Average (Control variant) 26.34 20.78 22.56 

LD A x B (t/ha) 

5% = 

1% = 

0,1 % = 

 

2
0

1
3
 

 

1.30 

1.74 

2.30 

 

2
0

1
4
 

 

1.86 

2.21 

2.85 
2

0
1

5
 1.68 

2.15 

2.68 

 

The results obtained, averaged 

over the period of research, revealed 

the variant characteristic of the 

interaction between BMR Gold x 25 

g.b./sqm, which realized an average 

yields of 25.91 to/ha and the yields 

increase obtained in comparation 

with the control variant (2.68 to/ha) 

was interpreted as very significant. 

With yield increases who have been 

statistically ensured, we have 

identified the variants characteristic 

with the interactions between 

Biomass 150 x 25 g.b./sqm (distinct 

significant), BMR Gold x 35 

g.b./sqm (distinct significant) and 

Biomass 150 x 35 g.b./sqm 

(significant) (table 2).  

These variants and 

preeminently the one sown with 

BMR Gold hybrid at the 25 g.b./sqm 

sowing density are recommended to 

be included in the cultivation 

technology for silage sorghum in the 

climatic conditions of Central 

Moldavia. 
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Table 2 

The influence of the interaction between the hybrids and the sowing density on the dry 

matter yields at Sorghum bicolor L., average 2013 - 2015 

 

Sowing 

density (B) 

g.b./sqm 

Hybrid (A) 
Yields 

(kg/ha) 

% compared to 

the Control  

Difference 

(kg/ha) 
Signif. 

15 

Fundulea 135 ST 18.59 80 -4.64 ooo 

BMR Gold 22.87 98 -0.36  

Biomass 150 21.20 91 -2.03 oo 

20 

Fundulea 135 ST 20.14 87 -3.09 ooo 

BMR Gold 24.74 107 1.51  

Biomass 150 23.42 101 0.19  

25 

Fundulea 135 ST 23.44 101 0.21  

BMR Gold 25.91 112 2.68 *** 

Biomass 150 25.47 110 2.24 ** 

35 

Fundulea 135 ST 22.45 97 -0.78  

BMR Gold 25.58 110 2.35 ** 

Biomass 150 24.92 107 1.69 * 

Average (Control) 23.23 100 Mt.  

LD A x B (t/ha) 

5% = 

1% = 

0,1 % = 

1.61 

2.03 

2.61 

Between the sowing density and the 

yields dry matter obtained at the 

silage sorghum has been estabilished 

a direct correlation and the 

correlation coefficients (r) were 

assured as very significant (2015) 

and significantly (2014). It can be 

seen how important was the sowing 

density ensured in 2014 year, when 

the hail led to the loss of 15% of 

plants (figure 2).

  
Fig. 2. The correlation between the sowing density and the yield dry matter obtained at 

sorghum (Sorghum bicolor L. Moench.), 2013 – 2015 
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CONCLUSIONS  

 

The results obtained in the 

researches conducted have revealed 

that the silage sorghum can achieve 

very high yields dry matter (29.85 

to/ha) in favorable environmental 

conditions (2013). In the climatic 

conditions, from S.C.D.A. Secuieni, 

have been realized higher yields dry 

matter of 20 to/ha in all experimental 

variants.In the less favorable 

climatic conditions of the second 

year of research (2014), due to the 

emergence of the hail, crop 

productivity has declined, however, 

the yields dry matter realized were 

satisfactory and reached up to 24.15 

to/ha.The third year of the research 

was extremely droughty and the 

silage sorghum dry matter yields 

achived obtained demonstrated that 

it is a species with a high resistance 

to these unfavorably conditions to all 

field crops. This year, the yields dry 

matter obtained have reached up to 

25.66 t/ha. 

The results obtained, 

averaged over the three years of 

experimentation, have revealed that 

the highest yields dry matter is 

recorded in the variants sown with 25 

g.b./sqm and the maximum level is 

recorded in the variant characteristic 

of the interaction between BMR 

Gold x 25 g.b./sqm.The sowing 

density had a positive influence on 

yields dry matter obtained, the 

correlations between these two 

variables were direct, but the number 

of shoots were negatively influenced 

by  the ensured sowing density.
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