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Testing of new Bulgarian sunflower hybrids under the conditions of Northeast Bulgaria
II. Phenological specificity

G. Georgiev*, P. Peevska, E. Penchev

 Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. Four new Bulgarian sunflower hybrids were investigated: Veleka and Vokil, which were officially registered in 2013 in Romania; Gaby, which will be 
registered in Romania in 2014, and Divna, which is now under official testing in Ukraine and Russia. The investigation was carried out at Dobrudzha Agricultural 
Institute, General Toshevo, Bulgaria during 2011 – 2012 with the aim to follow the phenological specificity of these hybrids under the conditions of Northeast 
Bulgaria. The hybrids were sown at three crop densities: 40000, 50000 and 60000 plants/ha on two sowing dates. The first one was normal for the conditions of 
this region – when soil temperature remained permanently above 8°C at depth 10 cm, and the second one was a month later. The investigated traits were 
duration of flowering (number of days), plant height (cm), diameter of inflorescence (cm), and vegetation period (days).The investigated factors sowing date 
and crop density in combination with the meteorological conditions over years, had significant effect on the phenological development of the investigated 
genotypes. With the higher crop densities the mean value of the trait plant height increased at both sowing dates. There was no significant difference in the plant 
height of the four investigated hybrids, most probably due to the fact that they have the same mother line (217A). The later sowing date was related to higher 
values of the trait diameter of the inflorescence. This investigation, however, similar to many previous studies, confirmed the rule that with the higher crop 
densities the inflorescence diameter was smaller regardless of the sowing date.  At the optimal sowing date, flowering was the longest at the highest crop 
density. There was no difference between the individual genotypes involved in the testing. At late sowing the flowering period was shorter for all growing crop 
densities. The vegetation period depended on the sowing date. At later sowing it decreased with up to two weeks or more.

Keywords: Bulgarian sunflower hybrids, traits, flowering, vegetation period
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Introduction the value of yield with the highest coefficient. Under the influence of 
crop density, the curve of yield is determined to a high degree by the 
abiotic conditions and primarily by the moisture reserves in soil. The investigation on the abiotic conditions and their effect on 

The aim of this investigation was to make phenological the growth, development and productivity of sunflower is an 
characterization of new Bulgarian sunflower hybrids under the important prerequisite for the formation of a highly productive crop. 
conditions of Northeast Bulgaria with a view of their future The genotype x environment interaction is a key moment for the 
distribution. realization of the genetic potential of many crops (Mihova and 

Dimova, 2012), and for yield stability (Chamurliyski and Tsenov, 
2013). By multiple testing of the new varieties and hybrids, criteria 
are developed for their zonal agro ecological distribution and the Material and methods
technology for their growing, (Tonev, 2006; Mihova et al., 2010).The 
measures directed toward formation of a crop that can realize During 2011 – 2012 in the trial fields of Dobrudzha Agricultural 
maximum productivity should be in accordance with the actual soil Institute (DAI), General Toshevo, an investigation was carried out 
and climatic conditions of the region. with four new Bulgarian sunflower hybrids. Two of them, Veleka and 

Within the contemporary conception, sunflower is an Vokil, were officially registered in Romania in 2013, the third one is to 
ecologically adaptable crop, Katerji et al. (2000), which can cope be registered in 2014 and the fourth hybrid Divna is now included in 
with later planting dates favorable for its initial stages of the system for official testing of Ukraine and Russia. 
development and higher crop densities, which, according to Pasda The trial was performed according to the accepted technology 
and Diepenbrock (1990) are more advantageous in regions with of the crop (Georgiev et al., 1997). Besides the new hybrids, the 
excessive rainfalls because smaller heads are formed which dry investigation involved another pair of hybrids used for comparison – 
faster after physiological maturity. On the other hand, however, the San Luka, the most successful and the most widely distributed 
long and thin stems are a shortcoming because of the greater risk of Bulgarian hybrid, and Brio, one of the best and well-known products 
lodging and the impeded mechanized harvesting. Furthermore, the of the company Syngenta. The trial was designed according to a 
dense crop has a specific micro climate favorable for cause agents randomized block method in three replications, the trial plot area 

2of diseases and insects. The above authors consider a being 20 m . Three planting densities were used: 40 000, 50 000 and 
disadvantage of the less dense crops the formation of larger heads 60 000 plants/ha, as well as two planting dates. The first one was 
resulting in a subsequent risk of incomplete pollination of the central optimal for the conditions of Northeast Bulgaria when soil 
part of the inflorescence. Crop density is one of the most important temperature remained permanently above 8°С at 10 сm depth 
elements of the agro technology of sunflower according to Kumar et (usually about the second half of April), and the second one 20 – 30 
al. (1996), since the number of heads per unit area correlates with days after the first depending on the specific conditions of the year 
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and the planting possibilities. uniform emergence of plants within 8 days at both planting dates 
Readings of the following traits were done: duration of flowering during both years of the investigation. There was no variation in the 

(number of days), plant height (cm), head diameter (cm), vegetation emergence of the individual genotypes. 
period (days) and seed yield (t/ha). Data were analyzed by four-
factor dispersion analysis using the following model:

Results
Yijkp = Y.. + Ai. + Bj. + Ck. + Dp. + (AB)ij + (AC)ik +(AD)ip +
+ (BC)jk + (BD)jp + (CD)kp +(ABCD)ijkp+ Eijkp,

By the beginning of the flowering stage, however, variations 
were already observed. After the first planting date the plants 

where А is the factor genotype, B is the crop density, С is the climatic 
reached the above stage for about 53 – 55 days in the first year and 

conditions, D is the sowing date and E is the statistical error. 
Correlation coefficients of Pearson were calculated. The results 
were processed with the help of the software BIOSTAT, version 7 
(Penchev, 1998). 

In general, the first year of the investigation was with more 
favorable climatic conditions for growing of sunflower. Although the 
autumn-and-winter moisture reserves were lower, the vegetation 
rainfalls were sufficient and very evenly distributed during the 
growing season of the crop. During the second year the rainfalls 
came in the first half of the growing season while during the second 
half the lower amounts of rainfalls were accompanied by abnormally 
high air temperatures exceeding 40°C which lasted for several 
weeks and had negative effect on pollination and seed filling. The 
mean monthly air temperatures during the entire vegetation during 
both years of the investigation were above the mean long-term 
values. The data on the amount of rainfalls and the mean monthly air 
temperatures for the two years of the investigation are given in Table 
1 and Figure 1. 

Planting of the hybrids in both years was done under conditions 
very favorable for sunflower – sufficient moisture and high 
temperatures of soil and air. These conditions ensured fast and 

Table 1. Autumn and winter moisture reserves, vegetation rainfalls (mm)

Year
Autumn and 

winter reserves,
mm April May June July August September

2011

2012

1953-2012

206.4

283.0

232.9

49.2

40.1

42.8

80.4

118.9

52.3

35.1

27.6

60.9

51.8

36.5

52.2

16.3

4.7

40.2

5.0

7.8

45.6

237.8

235.6

294.0

Months of vegetation, monthly precipitation, mm Rainfalls
Apr – Sept,

mm

Figure 1. Mean monthly air temperatures (°С)
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Table 2. Dispersion analysis of the investigated indices

* – significant at р < 0.05,  ** – р < 0.01, *** – р < 0.001
А – genotype, В – crop density, С – year and D – planting date

Factors df Height Vegetation period Duration of floweringHead diameter

A

B

C

D

AxB

AxC

AxD

BxC

BxD

CxD

AxBxCxD

MSE

5

2

1

1

10

5

5

2

1

1

10

140

781.6 ***

  80.1 ***

144 ***

  97.5 ***

  75.6*** 

172.8 ***

  54.6 ***

    7.8 *

  13.3 **

  14.2 **

  27.6 ***

    1.5

31.4 ***

14.1 ***

29.8 ***

32.9 ***

4.4 **

7.2 ***

0.31

0.14

12.7 ***

9.4 ***

3.7 *

0.26

40 ***

  3.3 **

25.1 ***

34.8 ***

23.1 ***

  1.8 *

  5.2 **

  0.26

  2.3 *

  1.5 *

  7.9 **

  0.3

15.2 ***

  0.45 

  2.9 * 

12.7 ***

  4.5 **

  1.2 * 

  2.2 *

  0.45

  3.2 **

  1.9 * 

  3.7 **

  0.28
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for 57 – 59 days in the second year of the investigation. After the increased at both planting dates (Table 3). All four investigated 
second planting date this happened for 49-51 days in the first year hybrids have the same mother line 217A, which is shorter than San 
and for 48 – 50 days in the second year. At the later planting dates the Luka and Brio, the hybrids used for comparison, and therefore these 
shortening of the individual stages of the plants' development is two hybrids exceeded the others by plant height. At the later planting 
normal and they occur in less time in comparison to the earlier date, plant height was lower than normal because the stages of the 
planting dates. Hybrid San Luka was the fastest to enter the crop development were shorter. Hybrid Gaby had the lowest values 
beginning of flowering stage at both planting dates in both years. of the trait plant height, which remained comparatively constant at 
Hybrids Veleka and Vokil entered latest this stage regardless of the both planting dates. Hybrid Vokil had the highest values and 
planting date and the crop density. This was valid for both years of conceded only to hybrids Divna and Gaby at crop density 50 000 
the investigation. plants/ha and at the later planting date. 

The four-factor dispersion analysis (Table 2) revealed that for Head diameter. Obtaining more than 1500 seeds from a single 
this index the effect of the investigated factors and their interaction inflorescence is one of the possibilities to increase yield per unit area 
was significant at the highest level. At a lower level the interaction (Skoric, 1988). The size of head and its shape are important 
crop density x climatic conditions was also significant. The effect of characteristics contributing to the above aim. In most cases the size 
the genotype on the expression of all investigated traits was of the head is expressed through its diameter (Pustovoyt and 
significant at the highest level. Dyakov, 1971). According to these authors, the mean values (20 – 

Plant height. It is in many cases related to increase of 25 cm) are optimal for high yields. Size greater than the above 
productivity and is also determining for the micro climate in the crop. mentioned can lead to decrease of kernel yield, oil content in seed 
Therefore, plant height is among the traits followed with high and higher percent of husk and more empty seeds. According to 
attention in the process of breeding. During the first week after Petrov et al. (1994), the head diameter is one of the elements of 
emergence, the sunflower plant grows very slowly, then the vigor productivity related to the general development of the sunflower 
increases fast to reach its maximum during budding-mass flowering. plant. The model of DAI assumes values of this trait within 24 – 25 
The meteorological conditions are decisive for the formation of this cm.
trait, the vegetation rainfalls being of primary importance. In The later planting was in this case related to higher values of the 
accordance with the breeding model of Dobrudzha agricultural trait head diameter (Table 4). In this study, too, as in many previous 
institute, the work is directed toward developing of hybrids with ones, the rule was confirmed that with the higher crop density, the 
height 150 – 160 cm. All four new hybrids investigated here are close head diameter of the sunflower plant decreased, regardless of the 
to this model. planting date. The interactions crop density x climatic conditions and 

With the higher crop densities, the mean values of the trait genotype x planting date were not significant. The highest head 

Table 3. Plant height (cm) by hybrid, depending on the 
planting date and density

Hybrids

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

147.5

160.0

155.0

155.0

162.0

167.5

0.74

1.02

1.31

0.69

152.5

152.5

155.0

157.5

162.5

167.5

0.77

1.08

1.38

0.72

157.5

161.5

156.5

159.0

167.5

175.0

0.82

1.12

1.43

0.77

155.0

162.5

150.0

157.5

164.0

165.5

0.81

1.12

1.42

0.72

160.0

162.5

155.5

158.5

172.0

171.5

0.87

1.17

1.45

0.74

161.0

167.5

158.5

164.5

175.0

176.5

0.92

1.23

1.50

0.79

40000 plants/ha 50000 plants/ha 60000 plants/ha

First planting date

Second planting date

Table 4. Head diameter (cm) by hybrids according to 
planting date and density 

Hybrids

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

21.8

20.5

20.8

20.3

18.5

20.8

  0.38

  0.47

  0.61

  0.52

19.3

18.8

17.8

19.5

18.5

19.3

  0.35

  0.44

  0.57

  0.47

16.3

17.3

17.0

18.5

17.3

18.8

  0.32

  0.41

  0.53

  0.42

20.3

20.0

20.3

21.5

18.3

20.3

  0.41

  0.50

  0.63

  0.49

17.0

18.0

19.0

18.5

17.0

19.3

  0.37

  0.45

  0.59

  0.44

15.3

17.0

16.0

16.3

15.5

17.5

  0.33

  0.41

  0.54

  0.39

40000 plants/ha 50000 plants/ha 60000 plants/ha

Second planting date

First planting date
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diameter in absolute values was observed in hybrid Divna at the was shorter at all crop densities. With the index duration of flowering 
lowest crop density, on the normal planting date. At later planting and there was no significant direct effect of the index crop density; 
high crop density this hybrid also demonstrated the highest values of however, the evaluation of the assessment showed its significant 
the trait. At planting on the normal date and crop density of 60 000 influence in combination with the factors genotype and planting date.
plants/ha, which is closest to the crop density most commonly used 
in practice, hybrid Vokil had the highest head diameter. Veleka and Vegetation period. The duration of the vegetation period is one 
San Luka were the hybrids with the lowest values of the investigated of the factors for the formation of yield related to the general 
trait at normal planting date and crop density. development of the plant (Petrov et al., 1994). According to these 

authors, the range of variation within the species is wide – from 86 to 
123 days. In many agricultural crops there is a negative correlation of Duration of flowering. Especially important for the yield is the 
the vegetation period with yield which is difficult to break even under duration of flowering, when its structural elements are formed (Leon 
extremely favorable conditions (Kovacik and Skalaud, 1979). In et al., 2000). Besides the genotype and the agro technology, the 
sunflower this correlation has been overcome (Petrov et al., 1994). variations in flowering also depend on the environmental factors and 
Highly productive hybrids with shortened vegetation period have on their total interaction (Goyne and Hammer, 1988; Ujjanaiah et al., 
already been developed.1988; Gowda, 1992; Leon et al., 2001). The low percent of 

2 With the index vegetation period, the effect of the factor crop heritability of this trait, h =0.06 (Cecconi et al., 2000) shows the 
density was significant to a lower degree, and the interaction of the considerable effect of the environment and explains the variation in 
indices crop density and climatic conditions was not statistically its duration. Duration of flowering correlates positively with oil 
significant. The interaction between the other factors had lower content in seeds (Skoric, 1988; Andrei et al., 1998; Vranceanu and 
degree of significance. Following the rule, in this case as well, the Pacureanu-Joita, 1999; Cecconi et al., 2000) and with yield 
vegetation period depended on the planting date (Table 6). At a later (Sanchez et al., 1999; Vranceanu and Pacureanu-Joita, 1999). 
planting date the vegetation period was shorter with up to two weeks Negative correlations have been found with plant height and head 
and even more. With the earliest hybrid San Luka the variation was diameter, Andrei et al. (1998), which increase under unfavorable 
14 days, and with the latest Divna – 16 – 17 days. Among the meteorological conditions. The greater duration of the stage 
investigated hybrids, Veleka was the earliest regardless of the flowering-physiological maturity is related to formation of greater 
planting date and density. By this index, hybrid Vokil was the closest number of seeds. Under stress, however, the correlation is reverse.
to Veleka. Hybrid Gaby was the closest to hybrid Divna by vegetation At the optimal planting date, flowering was the longest at the 
period.highest crop density (Table 5). At late planting, the flowering period 

Table 5. Duration of flowering (number of days) by 
hybrids according to planting date and density

Hybrids

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

11.5

12.0

11.5

11.0

11.5

14.0

  0.27

  0.32

  0.48

  0.42

11.0

10.5

11.0

11.0

12.0

13.0

  0.29

  0.35

  0.50

  0.48

11.5

12.0

11.5

10.5

11.0

12.5

  0.30

  0.37

  0.52

  0.51

10.5

11.5

11.5

12.5

13.5

13.5

  0.30

  0.42

  0.51

  0.38

11.5

11.5

12.0

13.0

13.0

13.0

  0.33

  0.47

  0.54

  0.45

11.5

12.5

12.5

12.5

14.0

14.0

  0.37

  0.49

  0.59

  0.50

40000 plants/ha 50000 plants/ha 60000 plants/ha

First planting date

Second planting date

Table 6. Vegetation period (number of days) by hybrids 
according to planting date and density

Hybrids

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

Veleka

Vokil

Gaby

Divna

San Luka

Brio

LSD 5%

LSD 1%

LSD 0.1 % 

SEM

107.5

109.0

111.5

108.5

104.5

108.0

    0.36

    0.47

    0.56

    2.20

106.5

108.0

109.5

109.5

104.0

108.5

    0.38

    0.50

    0.62

    1.90

107.5

108.0

109.0

109.5

104.0

108.5

    0.44

    0.54

    0.65

    2.90

122.5

123.0

125.5

125.5

118.0

124.0

    0.34

    0.44

    0.51

    2.10

122.5

123.5

125.5

125.0

118.0

123.0

    0.36

    0.48

    0.55

    1.80

122.0

123.0

125.5

125.5

118.0

123.5

    0.42

    0.51

    0.60

    2.4

40000 plants/ha 50000 plants/ha 60000 plants/ha

First planting date

Second planting date
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Correlation analysis was made, additionally involving the Mihova G and Dimova D, 2012. Characterization of yield 
trait seed yield, besides the above investigated characters (Table 7). components of different fodder barley forms. Field crop studies, VIII, 
Since productivity is the main goal of breeding in all crops, its 23-36.
successful realization could be made possible by following not only Penchev Е, 1998. Evaluation of productivity and assessment of 
its major components, but also some additional traits it is dependent quality in wheat using mathematical models. Thesis for PhD, 
on. The knowledge on the correlations and their interaction makes Dobrich (Bg).
the breeding process easier and increases its efficiency. The results Petrov P, Tsvetkova F, Velkov V, Ivanov P, Piskov A, Hristov М, 
from the correlation analysis were, with minor exceptions, identical Shindrova P, Petakov D, Nenov N, Encheva V, Venkov V, 
in both years of the investigation, although the conditions for Nenova N, Encheva Y, Todorova М, Nikolova L and Nikolova V, 
development of sunflower were different. The knowledge on the 1994. Current status and problems of sunflower breeding in 
correlations between the investigated traits would make the Bulgaria. Plant Breeding Sciences, 3-4, 72-76 (Bg).
assessment of the tested genotypes easier with a view of their future Pustovoyt VS and Dyakov АB, 1971. Productivity of sunflower and 
distribution. Usually the longer vegetation period is related to higher ways to increase it in the process of breeding. Breeding and Seed 
productivity. This was also confirmed in this study by the high and Science, 1, 25-30 (Ru).
positive correlations in both years (r=0.631, r=0.850). Head Tonev ТК, 2006. Agronomic characterization of the highly 
diameter was among the traits contributing to the formation of higher productive sunflower crop. Thesis for DSc, Dobrich, 36-41 (Bg).
productivity (r=0.663 and r=0.620) and was strongly connected to Andrei E, Bernaveta E and Jitareanu C, 1998. Correlations among 
the vegetation period (r=0.581 and r=0.827). There was high and different characteristics of sunflower hybrids created at the Podu-

ndpositive correlation of plant height with the duration of flowering Iloaiei agricultural research station. In: Proceedings of 2  Balkan 
(r=0.700 and r=0.871). The negative coefficient between the Symposium on Field Crops. Novi Sad, Yugoslavia 16-20 June 1998, 
vegetation period and the plant height (r=-0.576 and r=-0.295) 1, 373-377.
determined their reverse correlation. Cecconi F, Gaetani R, Srebernich R and Luciani N, 2000. Diallele 

analysis in sunflower (Helianthus annuus L.) genetic and 
thphysiological characters. In: Proceedings of 15  International 

Sunflower Conference, 12-15 June, Toulouse, France, II, E1-E6.Conclusion
Chamurliyski P and Tsenov N, 2013. Yield stability of 
contemporary Bulgarian winter wheat cultivars (Triticum aestivum 

With the higher crop densities, plant height also increased at 
L.) in Dobrudzha. Agricultural Science and Technology, V, 16-21. 

both planting dates. The head diameter was greater at the later 
Gowda KH, 1992. Effect of planting design and staggered sowing of 

planting date but with the higher crop densities it decreased. The 
parental lines on seed yield and quality in KBSH 1 hybrid sunflower 

duration of flowering was the longest in the crops with the highest 
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Table 7. Correlation coefficients of the investigated traits

*– significant at р < 0.05, ** – р < 0.01 ; *** – р < 0.001

Trait

Plant height

Duration of flowering

Vegetation period

Head diameter

-0.147

 0.179

 0.631**

 0.663**

-0.207

-0.372

 0.850***

 0.620**

 0.700***

-0.576**

-0.004

 0.871***

-0.295

 0.199

0.140

0.338

-0.250

 0.227 0.581** 0.827***

Seed yield Plant height Duration of flowering Vegetation period

2011 2011 2011 20112012 2012 2012 2012



408

growing degree days to flowering and photoperiod response in 22, Special Issue, III, 413-419.
sunflower (Helianthus annuus L.). Theoretical and Applied Genetics, Skoric D, 1988. Sunflower Breeding. Uljarstvo, 25, 91.
102: 4, 497-503. Ujjinaiah US, Shambulingappa KG and Seenappa K, 1988. Effect 
Pasda G, Diepenbrock W, 1990. Grundlagen der Ertragsbildung of sowing dates on synchronization of flower in of BSH 1 sunflower 
bei der Sonnenblume (H. annuus), Raps, 8, 31-35. parents. Current Science, 17, 88-90.
Sanchez DG, Hernandez JL, Enferadi ST, Baldini M, Vedove GD Vranceanu AV and Pacureanu-Joita M, 1999. Experimentation of 
and Vannozzi GP, 1999. Drought resistance evaluation of sunflower cultivars. Helia, 22, Special Issue, I, 51-70.
sunflower maintainer lines derived from interspecific crosses. Helia, 



Review

Genetics and Breeding

Nutrition and Physiology

Effect of cubicle technological parameters on welfare and comfort of dairy cows
D. Dimov

Identification of promising genotypes for hybridization in spring barley
B. Dyulgerova, D. Dimova, N. Dyulgerov

Comparative evaluation of triticale cultivars grown in the region of Dobrudzha
A. Ivanova, N. Tsenov

Stress tolerance to drought of inbred maize lines
P. Vulchinkova

Sericin content in raw silk from Bombyx mori L. cocoons with different fluorescent characteristics
M. Panayotov

Genetic variability in two-rowed spring barley
B. Dyulgerova, N. Dyulgerov, M. Dimitrova-Doneva

Testing of new Bulgarian sunflower hybrids under the conditions of Northeast Bulgaria
II. Phenological specificity
G. Georgiev, P. Peevska, E. Penchev

Maize hybrids testing in system “Plus”
S. Vulchinkov, V. Valkova, D. Ilchovska, P. Vulchinkova

Effect of gamma-irradiation on the fatty acid composition and susceptibility to powdery mildew 
(Erysiphe cruciferarum) of oilseed rape plants
M. Petkova, M. Dimova, D. Dimova, S. Bistrichanov

Investigations on haematological parameters and bone marrow morphology in broiler chickens with 
experimental aflatoxicosis
I. Valchev, D. Kanakov, Ts. Hristov, L. Lazarov, N. Grozeva, Y. Nikolov

D. Vladova, D. Yovchev, R. Dimitrov, M. Stefanov, P. Hristov

Clinical and haematological studies on subclinical lactational ketosis in dairy goats
R. Binev, V. Marutsova, V. Radev

Effect of linseed and sunflower oils in the diet on the growth parameters in rainbow trout (Oncorhynchus 
mykiss W.) cultivated in a recirculating system
G. Zheliazkov

Light microscopy of the adipose tissue distribution along the coronary branches in the myocard of the 
New Zealand White rabbit 

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 4, 2014

377

383

387

392

395

400

403

417

409

413

427

431

423



Production Systems

Agriculture and Environment

Product Quality and Safety

Intensity of spike increase in Triticum aestivum L. cultivars depending on some agronomy factors 
M. Nankova, A. Ivanova, N. Tsenov

Effect of the complex suspension foliar fertilizers Lactofol and Amalgerol premium on grain yield from 
soybean (Glycine max (L.) Merr.) under the conditions of Dobrudzha region
G. Milev, R. Todorova

Seasonal dynamics of virus pathogens important for Foeniculum vulgare
B. Dikova, H. Lambev

Fertility and hatchability of Japanese quail eggs under semi arid conditions in Nigeria
A. Raji, S. Mbap, G. Mohammed, I. Kwari

Algae cenoses with dominate Homoeothrix varians Geitler and Homoeothrix crustaceae Woronichin 
in the Veleka River, Bulgaria
K. Velichkova, I. Kiryakov

Relationship between soil salinity and Bassia hirsuta, Salicornia europaea agg. and Petrosimonia 
brachyata distribution on the territory of  Pomorie lake and Atanasovsko lake
M. Todorova, N. Grozeva, L. Pleskuza, Z. Yaneva, M. Gerdgikova

Environmental friendly methods of inducing resistance against Cucumber mosaic virus in pepper
N. Petrov

Meat quality traits in Japanese quails with regard to storage conditions and duration
P. Vasileva, H. Lukanov, A. Genchev

Analytical features of an optimized method for HPLC analysis of some polyphenolic acids and 
flavonoids in tomato fruits 
D. Georgieva, I. Tringovska, A. Atanasova, V. Kmetov

Effect of vitamin E in the diet of pigs on the lipid and protein oxidative stability of meat during 
storage
T. Popova, P. Marinova, M. Ignatova

Variability of individual coagulation ability and qualitative composition of milk from Kalofer 
Longhaired goats
G. Kalaydzhiev, A. Vuchkov, T. Angelova, D. Yordanova, V. Karabashev, J. Krastanov, D. Dimov,
N. Oblakov, S. Laleva, Y. Popova

Influence of the distillation rate on the quality and quantity of essential oil from Rosa alba L.
A. Dobreva

Short Communication

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 4, 2014

437

445

451

455

460

465

471

475

480

486

491

494



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.



Volume 6, Number 4
December 2014

www.agriscitech.eu


	007
	WEB-COVERS
	TABLE OF CONTENT
	WEB-TMPL


