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Influence of universal liquid fertilizer MaxGrow on yield and quality of durum wheat (Triticum 
durum Desf.) cultivar Progress 

G. Panayotova*, A. Stoyanova

Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. During the period 2008 – 2010 the response of durum wheat cultivar Progress, grown on Eutric Vertisols at the field of the Field Crops Institute, 
Chirpan, Bulgaria to foliar feeding with universal liquid fertilizer MaxGrow was studied. The fertilizer was applied once and twice during tillering - beginning of 
stem elongation stage at doses of 3 and 5 l/ha, alone and in combination with N120 fertilization. The results showed that foliar feeding with MaxGrow improved 
growth, yield and grain quality and was an effective agronomic activity for durum wheat. Under single foliar feeding with 3 and 5 l/ha the average grain yield 
increased by 3.6 to 10.2 % over the check, whereas at twofold spraying with the same doses yields increased by more than 9.9 and 15.5 %. The liquid fertilizer 
MaxGrow can be successfully used at a dose of 5 l/ha for durum wheat feeding. After combined foliar and N fertilization the grain yield exceeded the standard 

-1 -1N120 fertilization by 0.12–0.22 t.ha  and for the same period it reached 4.27 t.ha . MaxGrow had a favorable effect on the grain quality. Under the influence of 
MaxGrow and nitrogen fertilization, the plant height at the end of vegetation exceeded by 24.6–26.2 % compared to the water check, the test weight ranged 

-1from 79.98 to 80.73 kg.hl , the 1000 kernel weight increased by 5.6–7.0 %, vitreousness – by 40.7 to 48.8 %, the crude protein content – to 24.8 % and wet 
gluten – to 14.9 % over the water control.
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requirements is an important prerequisite for increasing productivity Introduction
and quality (Delfine et al., 2005; Kostadinova et al., 2011; 
Panayotova, 2010; Panayotova et al., 2006). Eckhoff (2000) Balanced nutrition with nitrogen, phosphorus and potassium 
reported that N fertilization during vegetation increased the yield of and microelements is a prerequisite for achieving good plant quality 
durum wheat, even after high levels of preplant applied N and yield. The application of fertilizers in modern agriculture is 
fertilization, and top dressed N increased protein of all studied related to requirements for adequate nutrition of different crops and 
varieties. Delchev (2000) also reported that foliar feeding, combined varieties (Blandino et al., 2009). The use of nutrients and the 
with weed control, increased yield and it was the highest after reduction of nutrient loss can be improved significantly by foliar 
complex foliar fertilizers treatment during the stem elongation stage. application (Kostadinova, 2011).
The increase in yield was due to the positive change in the structural Recently, in agriculture new fertilizer formulations are being 
elements of the yield and the weight of 1000 grains. The foliar used more and more widely for spraying during vegetation at certain 
treatments during ear emergence and milk development stages had ratios to the needs of different crops. According to the results 
a weak effect on the yield, but increased grain quality (Delchev, published by a number of authors, foliar application improves 
2009). vegetative growth and plant development, has a stimulating effect 

The objective of this study was to establish the efficiency of on flowering and increases crop yield (Blandino et al., 2009; 
liquid fertilizer MaxGrow on the development, yield and grain quality Gramatikov, 2005; Gramatikov and Koteva, 2004; Masheva et al., 
of the Bulgarian durum wheat (Triticum durum Desf.) cultivar 2012; Nenov et al., 2004; Seadh et al., 2009; Simoglou and Dordas, 
Progress grown on Eutric Vertisols.2006; Valchev and Masheva, 2012). 

Cereals are very responsive to the application of liquid and 
suspension fertilizers during vegetation (Nankova et al., 2004; Arif et 

Material and methodsal., 2006). According to Ahmed et al. (2011), Yaseen et al. (2011) and 
others, foliar application of micronutrients together with NPK 
fertilizers increased the yield of wheat grain, the structural elements The research was carried out on the test field of the Field Crops 
and net revenue. According to Stoyanova (2008) and Stoyanova and Institute, Chirpan under rainfed conditions during the period of 
Petkova (2010), foliar feeding supplements soil fertilization and 2008–2010 in cotton-winter durum wheat (Triticum durum Desf.) 
leads to complete valuable nutrition of wheat. Fertilization with liquid rotation. The experimental design was a randomised block method 

2fertilizers can compensate for nitrogen loss by washing in early in four replications. The yield plot was 10m . The unfertilized 
spring application and increased the grain yield of wheat. Pachev Progress variety was accepted for control. 
(2013) reported that the universal fertilizer MaxGrow at a dose of 0.6 The universal liquid complex fertilizer “MaxGrow” was tested. 
l/da influenced positively the major structural elements of spring The fertilizer contains (according to the producer University of 
vetch yield by increasing the number of pods, number of seeds, Chemical Technology and Metallurgy – Sofia) 9 % N in urea form, 9 
weight of seed per plant and 1000 seeds weight. % water soluble Р О and 9 % water soluble К О, microelements: В – 2 5 2

Providing an adequate nutrient rate to suit the durum wheat 0.01 %, Cu – 0.008 %, Fe – 0.02 %, Mn – 0.01 %, Mo – 0.001 %, Zn – 
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0.004 %. The microelements Cu, Fe, Mn и Zn were in the form of The soil in the field was Eutric Vertisols (FAO). It was with high 
chelates of EDTA. humidity capacity and small water-permeability, defined by the sand-

The fertilizer was applied as single and twofold foliar feeding clay composition. The test field was with bulk weight of the plough 
3during tillering-beginning of stem elongation stage at doses of 3 and soil layer – 1.2 g/m  and specific gravity – 2.45. The sorbcium 

5 l/ha in 300 l of water/ha, alone and in combination with top-dressing capacity was 35–50 mequ/100 g soil (Table 2).
N120. One third of the nitrogen was spread pre-sowing by hand, and The soil was of slightly acid to neutral soil reaction, with total C 
the rest 2/3 – as early spring top dressing at the end of the wheat content of 0.89 – 1.38 %, total N – 0.110 % on average, poor to 
tillering stage – beginning of stem elongation (Feekes stage 4–5). medium supplied with mineral nitrogen, low supplied with available 
The results were compared to a water control and a standard N phosphates and well provided with available potassium.
fertilization as ammonium nitrate at a rate of 120 kg/ha. The seeds 
were sown on October 25–30, and the sowing rate was 500 

2germinated seeds per m . Weeds were controlled between the Results and discussion
tillering and shoot elongation stages with herbicides. There were no 
pathogens and pests above the threshold of harm during the durum The combination of temperature and rainfall was the main 
wheat vegetation period in the three growing years and chemical regulatory factor for the phenological development of durum wheat 
spraying was not carried out. The harvest with plot combine plants (Table 3). During the period of research an insignificant delay 
Wintersteiger occurred on July 10–15. was observed in the plant development – the tillering occurred in 

The grain yield (kg/ha), test weight (kg/hl), 1000 kernel weight February, the stem elongation – at the beginning of April. 
о(g), vitreousness (%), crude protein (%) and gluten (%) were Temperatures below -14 С in February 2010 caused partial freezing 

determined on the harvested grain. The test weight was determined of the crops and lower grain yield. The highest temperatures and 
by hectoliter, 1000 kernel weight – by weighting two samples of 500 drought in May 2010 hindered the obtaining of record yield. The 
kernels, total vitreousness – by cutting with pharinotom of Heinsdorf, abundant rainfall in June 2008 led to lodging of the durum wheat and 
the content of crude protein – by Kjeldahl standard method after deteriorated the grain appearance. The year 2010 was favorable for 
combustion with sulfuric acid and derived according to: Protein, % = the durum wheat development and obtaining a good yield, but it was 
N (% DM) x 5.7; and wet gluten – with Gluten washing apparatus. very unfavorable for the grain quality due to the July rainfalls (114.4 

2The data of the studied parameters was statistically analysed mm/m ). Overall durum wheat ripping was reported in the period July 
according to the analysis of variance (ANOVA) and LSD test for 5–13. 
evaluation of significant differences. The influence of the tested factors was well demonstrated 

With regard to the meteorological conditions the studied years (Table 4). The results of the analysis of variance showed significant 
were characterized by higher temperatures in the autumn-winter differences among the N fertilization (N) and replications – in this 
period, unevenly distributed precipitation and they were not case years (Y), significant at 0.001 level of probability. Differences in 
particularly favorable for the optimal growth, development and grain yield under the influence of dose and single or twofold 
productivity of durum wheat (Table 1). Temperature sums total for treatment of foliar fertilizer were insignificant. There were no 
the vegetation period of durum wheat (X–VI) in 2008, 2009 and 2010 significant effects of interactions NDI, NCI, DСI and NDCI on grain 
exceeded the average amount (2375°C) by 103, 419 and 238°C, yield, which shows that during the studied period the effect of foliar 
respectively. With respect to rainfall for the vegetation period in 2008 fertilizers responded one-way to the applied nitrogen levels. 

2and 2010 the amount of rainfall was respectively 90 and 75 mm/m  Nitrogen fertilization appeared as the strongest source of variation – 
2more, and in 2009 with 210 mm/m  less than the average (442 49.11 % of the total impact of factors. The years had strong influence 

2mm/m ). on the grain yield – 39.14 % of the total variation, while foliar 

Table 1. Meteorological conditions during vegetation period of durum wheat, 2008–2010

Period

2008

2009

2010

1928–2008

734

1011

879

705

1744

1783

1734

1670

2478

2794

2613

2375

322

137

311

238

210

95

206

203

532

232

517

442

Temperature sum, °С

X-II X-IIIII-VI III-VIX-VI X-VI

2Rainfall, mm/m

Table 2. Agrochemical properties of the Eutric Vertisols in the region of the Field Crops Institute, Chirpan, 0–60 cm

Depth, cm

0–10

10–20

20–40

40–60

Average

5.5 – 5.8

5.5 – 5.8

5.8 – 6.5

6.0 – 6.5

5.5 – 6.5

1.18 – 1.27

1.21 – 1.38

1.12 – 1.30

0.89 – 0.98

0.89 – 1.38

15 – 18

20 – 25

23 – 25

20 – 22

15 – 25

0.3 – 0.5

0.5 – 1.4

2.5 – 3.0

2.0 – 3.2

0.5 – 3.2

32 – 38

25 – 35

19 – 28

15 – 26

15 – 38

Mineral N, mg/kg soilpH
P О2 5

Total C, %
К О2

Available forms, mg/100 g
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application had 1.60 % insignificant influence. yields were higher by 9.9 and 15.5 %. The differences after 
The assessment of average grain yield of durum wheat cultivar combining foliar spraying and nitrogen fertilization were stronger, 

Progress grown from 2008 to 2010 showed that all levels of foliar and then yields exceeded the water control by 44.2 to 47.6 %. After 
feeding had a tendency to increase the grain yield (Table 5). The combined foliar and N fertilization the grain yield exceeded the 

-1 -1average grain yield without fertilization was 2.898 t.ha . The yield standard N fertilization with 0.121–0.218 t.ha  and for the same 120 
-1increased by 40.1 % compared to the control under the influence of period it reached 4.27 t.ha .

N . The additional obtained average grain yield at various Grain yield of durum wheat was significantly different in the 120
-1application was from 0.105 to 0.297 t.ha , which was from 3.6 % three harvest years. In 2010 the yield was the lowest – an average of 

-1(MaxGrow 3 l/ha once) to 10.2 % (MaxGrow 5 l/ha once) above the 3.16 t.ha . The high temperatures during the spring-summer period 
water check, whereas at twofold spraying with the same doses were the main reason for that. In 2009 the sum of the temperatures in 

 

Table 3. Phenological stages in durum wheat development, 2008–2010

Stage

Emergence

Tillering

Stem elongation

Ear emergence

Flowering 

Maturity

10. XI 

25. XII

01. IV 

15. V 

22. V

10. VII

15. XII 

25. II 

03. IV 

18. V 

28. V

05. VII

25. X

10. II

22. IV

12. V

24. V

13. VII

2008 2009 2010

Table 4. Analysis of variance for grain yield of durum wheat cultivar Progress at foliar feeding with MaxGrow, 2008–2010 

Source of variation d.f. 

Total 

Replications (Year)

Variants

N – ± N fertilization

D – dose MaxGrow

С – single and two-fold treatment

N x D

N х С

D х С

N x D х С

Error

23

2

7

1

1

1

1

1

1

1

14

112921.3

44198.5

58244.0

55450.8

1806.0

699.2

0.2

211.2

16.8

59.8

10478.8

100.00

39.14

51.58

49.11

1.60

0.62

0.02

0.19

0.01

0.05

9.28

-

22099 ***

8320 ***

55451***

1806 n.s.

699 n.s.

0.25 n.s.

211  n.s.

16.8 n.s.

59.8 n.s.

748.5

SQ SQ, % MS 

-1Table 5. Grain yield of durum wheat cultivar Progress at foliar feeding with MaxGrow, (t.ha ), 2008–2010

Treatment

Water check

N120 – St

MaxGrow – 3 l/ha single 

MaxGrow – 5 l/ha single

MaxGrow – 3 l/ha twofold

MaxGrow – 5 l/ha twofold

MaxGrow – 3 l/ha twofold+ N120

MaxGrow – 5 l/ha twofold+ N120

Average

LSD  0.05

LSD  0.01 

LSD  0.001 

2.450

4.180

2.565

2.675

2.750

2.794

4.305

4.225

3.243

26.52

37.70

49.44

3.545

4.428

3.738

3.895

3.922

4.144

4.652

4.868

4.149

43.68

59.85

81.54

2.698 100.0

140.1

103.6

110.2

109.9

115.5

144.2

147.6

-

16.53

22.95

31.92

3.568

2.704

3.012

2.880

3.103

3.581

3.736

3.160

39.24

52.99

70.57

2.898

4.058

3.002

3.194

3.184

3.347

4.179

4.276

3.517

47.91

66.50

92.49

-

1.161

0.105

0.297

0.287

0.250

1.282

1.379

-

-

-

-

2008 2009 2010 %
Additional yield,

-1t.ha
-1t.ha

Average-1Year, t.ha
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the spring-summer period were high and the amount of rainfall – the the mean values were 97.2 and 102.4 cm, respectively. In 2010 the 
lowest, but they were during the formation of fruiting organs where height reached a maximum value – 113.0 cm under the studied 

-1 MaxGrow – 5 l/ha twofold application together with N .yields were highest and yield was mean of 4.15 t.ha . 120

Productivity increased as a result of the positive influence of From the physical properties of grain, test weight is an indirect 
foliar and soil nutritions on the structural components of yield (Table classification parameter, normally in direct correlation with flour 
6). For the studied period the spike length, spikelets per spike, output, a criterion for the healthy state of durum wheat. It is desirable 

-1kernels per spike and grain weight per spike increased with the that the test weight is over 78 kg.hl . In western Canada, grain 
increase of nutrition. The results showed that the decisive influence samples of top grade (No.1) Canada Western Amber Durum wheat 
for increasing the yield was not the grain weight, but the higher must contain at least 80 % hard vitreous kernels and have a test 

–1number of kernels in a spike and the number of spike-bearing stems weight of 80 kg.hl  or higher (May et al., 2008). Average for the 3-
-1per 1 plant. The structural elements of yield increased to a lesser year period, the test weight without fertilization was 80.15 kg.hl  

extent in foliar feeding compared to nitrogen fertilization. The (Table 7). The test weight values under the influence of the tested 
-1structural elements variation was stronger over the year conditions. fertilizer were good – an average of 80.36 kg.hl  and ranged from 

-1From an environmental viewpoint, additional foliar feeding can be 79.98 to 80.73 kg.hl , i.e. it exceeded the requirements of the 
successfully combined with nitrogen fertilization at rates of 120 standard. It is formed mainly under the influence of weather 
kg/ha, whereat the grain productivity increases. Under the influence conditions without proven influence of the applied N and foliar 
of applied foliar and soil fertilization no negative influence was found fertilizer, with significant differences by years. Under the influence of 
in the durum wheat development and productivity. the favorable combination of temperature and precipitation the 

-1The application of MaxGrow stimulated the durum wheat values were the highest in 2008 – an average of 82.7 kg.hl , and the 
-1growth processes (Table 7). The plant height of durum wheat at the lowest in 2010 – 78.6 kg.hl , under the influence of heavy rainfall in 

end of the vegetation under the single and twofold foliar feeding with June.
Maxgrow was similar to the water check (87.14 cm). The height of Grains of the durum wheat cultivar Progress during the same 
the plants after liquid fertilizer combined with N application exceeded period were distinguished by high 1000 kernel weight – an average 
the control for the period by 24.6–26.2 % and the standard by of 57.1g (Table 8). After foliar feeding the 1000 kernel weight 
2.45–3.78 %. In 2008 the plants were characterized by a low height increased and reached 56.85 g after MaxGrow – 5 l/ha once, with 3.0 
in maturity – an average of 92.9 cm, while in the remaining two years 

 

 

Table 6. Structural elements of durum wheat yield at foliar feeding with MaxGrow, average for 2008–2010

* – М – MaxGrow

Treatment

Water check

N120 – St

M – 3 l/ha single 

M – 5 l/ha single

M – 3 l/ha twofold

M – 5 l/ha twofold

M – 3 l/ha twofold+N120

M – 5 l/ha twofold+N120

205

229

214

218

221

225

238

245

5.79

7.38

6.23

6.42

6.49

6.84

7.12

7.43

16.17

19.87

17.97

18.23

17.57

18.97

19.3

11.42

25.80

38.53

29.77

31.20

31.80

33.17

34.10

24.63

1.28

1.96

1.50

1.55

1.68

1.71

1.75

1.89

Spike-bearing,
2 stems /m

Spike length, 
сm

Spikelets 
per spike, number

Kernels per spike,
number

Grain weight per
spike, g

Table 7. Height of plants in maturity (сm) and test weight (kg.hl-1) of durum wheat grain at foliar feeding with MaxGrow,
2008–2010

Treatment

Water check

N120 – St

M*– 3 l/ha single 

M – 5 l/ha single

M – 3 l/ha twofold

M – 5 l/ha twofold

M – 3 l/ha twofold+ N120

M – 5 l/ha twofold+ N120

Average

LSD 0.05, 0.01, 0.001=

83.0 

100.2

84.1

85.8

90.2

92.4

103.0

104.6

92.91

79.4

105.5

88.1

89.4

94.8

96.6

111.6

112.1

97.19

99.0

112.0

96.3

92.3

91.6

104.0

111.0

113.0

102.4

87.1

105.9

89.5

89.2

92.2

97.7

108.5

109.9

97.5

82.5

82.8

82.5

82.5

82.7

82.8

82.9

83.0

82.7

79.8

79.5

80.2

80.3

79.7

79.4

79.4

79.9

79.8

78.2

79.2

78.8

77.9

77.6

78.0

79.8

79.3

78.6

80.15

80.50

80.53

80.24

79.98

80.04

80.71

80.73

80.36

2008 20082009 20092010 2010

-1Test weight, kg.hl

Average Average

Height in maturity, сm

10.1; 13.8; 17.2 0.85; 0.94; 1.13

* – М – MaxGrow
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% over the water control (55.2 g). The 1000 kernel weight was much and 9.9 %, respectively. The liquid fertilizer was an additional factor 
better expressed in Maxgrow combined with N  – more than 5.6-7.0 for stabilizing the technological properties of durum wheat grain. The 12

protein and wet gluten content increased to 17.0 % and to 8.6 %, % compared to the check. The weather conditions greatly affected 
respectively after foliar fertilizer, and by 22.5–24.8 % and 12.7–14.9 the 1000 kernel weight. The values in 2009 were very high, ranging 
% over the check under N + MaxGrow application. The data from 60.3 to 62.8 g, and in 2010 they were 50.6–54.4 g.
confirmed that nitrogen fertilization was decisive for the protein Vitreousness is a parameter reflecting the grain structure with a 
content. MaxGrow at a dose of 5 l/ha had a better positive effect in proven impact on the yield and particle size of the meal, the extent of 
terms of quality of the grain. The quality parameters changed starch damage, ash and protein content and stability of yellow 
significantly under the influence of conditions over the years, but pigments.The yellow berry grains are generally with lower protein 
they were not very high, due to rainfall in June and July, which content. High-quality durum wheat has more than 75–80 % 
worsened the grain quality. vitreousness. The total average vitreousness in the period varied 

from 53.7 (without fertilization) to 79.9 % (MaxGrow - 5 l/ha twice + 
N ) (Table 8). Higher vitreousness was formed in 2008 – 56.8-87.2 120

%, when during the maturity stage the weather conditions were dry, Conclusions 
with temperatures higher than the average. Positive changes were 
found in all the years in the period, regardless whether they were wet The data showed that the two-fold foliar feeding with MaxGrow 
or dry. The separate foliar feeding of Maxgrow showed an increasing improved growth, yield and grain quality of durum wheat and was an 
trend of 0.8–17.0 points. Studies strongly supported the positive effective agronomic activity. 
influence of nitrogen fertilization, proven at Р  0.01. At N  Under single foliar feeding with 3 and 5 l/ha the average grain 120

yield increased by 3.6 to 10.2% over the check, while at twofold vitreousness increased by 40.7 % to 48.8 % compared to the water 
spraying with the same doses yields were higher by 9.9 and 15.5 %. control. 
The liquid fertilizer MaxGrow can be successfully used at a dose of The technological parameters were strongly influenced by N 
5l/ha for durum wheat feeding. After combined foliar and N and foliar application (Table 9). The contents of protein and gluten 
fertilization the grain yield exceeded the standard N fertilization were important indicators for quality of the grain intended for pasta 120 

-1 -1products. Wet gluten content in grain of the strong and durum wheat with 0.12–0.22 t.ha  and for the same period it reached 4.27 t.ha .
should be above 28 %. Average for the 2008–2009 period the crude MaxGrow has a favorable effect on grain quality. Under the 
protein, wet and dry gluten in grain of the check were 12.9 %, 26.8 % influence of MaxGrow and nitrogen fertilization, the plant height at 

 

 

Table 8. Effect of MaxGrow on the 1000 kernel weight (g) and vitreousness (%) of durum wheat grain, 2008–2010 

Treatment

Water check

N120 – St

M*– 3 l/ha single 

M – 5 l/ha single

M – 3 l/ha twofold

M – 5 l/ha twofold

M – 3 l/ha twofold+ N120

M – 5 l/ha twofold+ N120

Average

53.6

59.6

55.0

56.6

57.4

57.9

62.6

59.8

57.8

61.4

60.3

62.4

62.8

61.2

61.2

60.9

60.7

61.4

50.6

53.0

52.9

51.1

50.9

50.6

53.6

54.4

52.1

55.19

57.62

56.77

56.85

56.50

56.57

59.04

58.29

57.10

59.0

82.6

56.8

58.6

68.0

73.2

86.4

87.2

71.5

53.0

84.0

55.6

62.2

67.6

65.6

88.2

90.4

70.8

49.2

60.2

50.1

51.3

51.8

49.8

50.6

62.2

53.2

53.73

75.60

54.17

57.30

62.47

62.87

75.07

79.93

65.15

2008 20082009 20092010 2010

Vitreousness, %

Average Average

1000 kernel weight, g

*– М – MaxGrow

* –М – MaxGrow

Table 9. Influence of MaxGrow on the quality properties of durum wheat grain, average for 2008–2010

Treatment

Water check

N120 – St

M*– 3 l/ha single 

M – 5 l/ha single

M – 3 l/ha twofold

M – 5 l/ha twofold

M – 3 l/ha twofold + N120

M – 5 l/ha twofold + N120

13.2

17.8

13.5

13.6

16.5

16.8

17.1

17.3

12.6

14.4

12.9

13.3

13.2

13.4

14.4

14.4

12.9

16.1

13.2

13.4

14.8

15.1

15.8

15.8

25.2

28.4

25.3

25.4

26.2

26.4

27.9

28.0

28.4

33.3

30.9

29.4

29.6

31.8

32.4

33.4

26.8

30.8

28.1

27.4

27.9

29.1

30.2

30.7

2008 20082009 2009Average Average

Wet gluten, %Crude protein, %
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the end of vegetation exceeded by 24.6–26.2 % compared to the studies,151-156.
-1water check, the test weight ranged from 79.98 to 80.73 kg.hl , the May W, Fernandez M, Holzapfel Chr and Lafond G, 2008. 

1000 kernel weight increased by 5.6–7.0 %, vitreousness – by 40.7 Influence of Phosphorus, Nitrogen, and Potassium Chloride 
to 48.8 %, the crude protein content – to 24.8 % and wet gluten – to Placement and Rate on Durum Wheat Yield and Quality. Agronfmy 
14.9 % over the water control. Journal, 100, 1173-1179.

Nankova М, Ivanova А and Penchev Е, 2004. 
Characterization of liquid К-humatic lombricompost and possibilities 
to use it during Tr. aestivum L. vegetation. Field Crops Studies, 1, 2, 

References 292-299.
Nenov N, Nankova М and Hristov М, 2004. Influence of some 

Ahmed W, Yaseen M, Arshad M and Ali Q, 2011. Response of complex fertilizers on elements of sunflower productivity. Scientific 
Wheat (Triticum aestivum) to Foliar Feeding of Micronutrients. Reports of the Union of Scientists in Bulgaria - branch Dobrich, 6, 1, 
International Journal for Agro Veterinary and Medical Sciences, 85-90.
IJAVMS, 5, 2, 209-220. Pachev I, 2013. Study the impact of universal liquid fertilizer 

Arif M, Aslam M, Sajid A, Rozina and Sajjad K, 2006. MAXGROW on seed yield of Spring vetch (Vicia sativa L.). Soil 
Response of wheat to foliar application of nutrients. Journal of Science, Agrochemistry and Ecology, XLVII, 2, 54-58.
Agricultural and Biological Science, 1, 4, 30-34. Panayotova G, 2010. Effect of Soil Fertility and Direct Nitrogen 

Blandino M, Pilati A and Reyneri A, 2009. Effect of foliar Fertilization on the Durum Wheat Varieties in the Conditions of 
thtreatments to durum wheat on flag leaf senescence, grain yield, Central Southern Bulgaria. Proceedings 12  International 

quality and deoxynivalenol contamination in North Italy. Field Crops Symposium Materials, Methods and Technologies (MMT), June 11-
Research,  114, 2, 214-222. 15, 2010, Sunny Beach, Bulgaria, 4, 1, 281-293.

Delchev G, 2000. Study on the application of some complex Panayotova G, Dechev D and Valkova N, 2006. Yield Stability 
foliar fertilizers in the durum wheat. Plant Science, 37, 9, 738-742. of Durum Wheat Genotypes at Nitrogen Fertilization. Proceedings 

Delchev G, 2009. Influence of some complex and foliar ®IV International Eco-Conference  on Safe Food, Ekoloski Pokret 
fertilizerson on the productivity of durum wheat. Soil Science, Grada Novi Sad, Serbia, 20-23 September 2006, 381-386. 
Agrochemistry and Ecology, 43, 3, 49-54. Schillingb A, Abaye A, Griffeya C, Branna D, Alleya M and 

Delfine S, Tognetti R, Desiderio E and Alvino A, 2005. Effect Pridgena T, 2003. Adaptation and Performance of Winter Durum 
of foliar application of N and humic acids on growth and yield of Wheat in Virginia. Agronomy Journal, 95, 642-651.
durum wheat. Agronomy for Sustainable Development, 25, 183-191. Seadh S, El-Abady M, El-Ghamry A and Farouk S, 2009. 

Eckhoff JLA, 2000. Response of irrigated durum to applied Influence of micronutrients foliar application and nitrogen fertilization 
nitrogen. Montana State University CES/MAES Fertilizer Fact Sheet on wheat yield and quality of grain and seed. Journal of Biological 
28. Aug. 2001. Sciences, 9, 8, 851-858.

Gramatikov B, 2005. Effect of microfertilizer “Humustim” on Simoglou KB and Dordas C, 2006. Effect of foliar applied 
the productivity of some field crops. II. Barley response. Balkan boron, manganese and zinc on tan spot in winter durum wheat. Crop 
Science Conference, Karnobat,  2, 476-479. Protection, 25, 7, 657-663.

Gramatikov B and Koteva V, 2004. Investigations of the action Stoyanova A, 2008. Effects of some foliar fertilizers on yield of 
of the humatic microcompost “Humustim” on the productivity of wheat. Procceding of the Scientific Conference with international 
some field crops. I. Results with coriander. Scientific Conference participation, Kardjali, 267-271.
„60-year Union of Scientists in Bulgaria and 20-year branch Kardjali, Stoyanova A and Petkova R, 2010. Yield ingradients and 
199-203. quality of wheat grain treated with foliar fertilizers. Plant Science, 47, 

Kostadinova S, 2011. Enhanced efficient fertilizers, Ed. 1, 36-41.
"Enyovche", Sofia, 148. Valchev N and Masheva S, 2012. Study on vegetative and 

Kostadinova S, Gorbanov S and Filipov H, 2011. Fertilization generative manifestations as well as yield from glasshouse 
of wheat and bread quality, Proceedings of Fourth International tomatoes when foliar fertilizers are applied. Agricultural Science and 
Symposium “Ecological Approaches towards the Production of Technology, 4, 2, 135-138. 
Safety Food”, Plovdiv, Bulgaria, 35-39. Yaseen M, Ahmed W, Arshad M and Ali Q, 2011. Response of 

Masheva S, Valchev N and Todorova V, 2012. Study the Wheat (Triticum aestivurn) to Foliar Feeding of Micronutrients. 
influence of Lactofol "B" on the produktivity, yield of seeds and health International Journal for Agro Veterinary and Medical Sciences, 
status of the pepper variety ''Stryama''. Intern. scientific on-line IJAVMS, 5, 2, 209-220.
journal Science and Technologies, Stara Zagora, II, 6, Plant 



Review

Genetics and Breeding

Nutrition and Physiology

Production Systems

Blue-green coloured eggs in Gallus gallus domesticus
H. Lukanov

Investigation on the resistance of doubled haploid sunflower lines to some biotic factors
M. Drumeva, P. Yankov, N. Nenova, P. Shindrova

Usage of cluster analysis for grouping hybrids and evaluation of experimental mutant maize 
hybrids
M. Ilchovska, I. Ivanova

Biological fertility and milk yield in Bulgarian Dairy Synthetic Population sheep according to 
breeding line
N. Stancheva, I. Dimitrova, S. Georgieva

In vivo digestibility of cereal-based diets supplemented with sunflower vs. rapeseed meal
M. Yossifov, L. Kozelov

Histometrical parameters in third eyelid (Harderian) gland of the common pheasant (Phasianus 
Colchicus Colchicus)
D. Dimitrov

Studies on some cherry clonal rootstocks in nursery
G. Dobrevska

Parameters  of "yield – irrigation depth" relationship for sunflower grown in the region of Plovdiv 
A. Matev, R. Petrova

Optimization of thickness of thermal insulation for roofs of turkey's houses
R. Georgiev, V. Dimova, K. Peichev, Р. Georgiev

Sulfo technology for multiplication of sunflower hybrids resistant to tribenuron metil-based 
herbicides
C. Melucă, N. Pîrvu, T. Nistor, R. Sturzu, A. Stoilova

Influence of universal liquid fertilizer MaxGrow on yield and quality of durum wheat (Triticum durum 
Desf.) cultivar Progress 
G. Panayotova, A. Stoyanova

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 1, 2014

3

11

14

17

21

24

28

44

50

32

40



Effect of different types of main soil tillage on the vertical distribution of maize seeds in the soil layer 
and on the development of the plants
P. Yankov, M. Drumeva

Analysis of energy consumption for artificial lighting of rooms for fattening of pigs
V. Katsarov, K. Peychev

Influence of Herbagreen mineral fertilizer on seed production of cucumber, melon and zucchini
N. Velkov, V. Petkova

Soil properties and salt content of soil from Inland salt meadow near Radnevo town
M. Todorova, N. Grozeva, D. Dermendgieva 

Botanical composition of the main pasture types in Sakar and Strandja region
V. Vateva, K. Stoeva, D. Pavlov

New data for Leucoagaricus and Leucocoprinus (Agaricaceae) in Bulgaria
M. Lacheva

Development and characteristics of accessions of Eragrostis tef (Zucc.) Trotter in the South Dobrudja
H. Stoyanov

Possible adverse effects of tetracyclines on the human health and the environment

Y. Koleva, T. Dimova, G. Angelova

Contemporary assessment of the development of the genus Chaetoceros in the Bulgarian coastal 
waters
D. Petrova, D. Gerdzhikov, G. Kostadinova

Ecological assessment of the phytoplankton community in the Bulgarian Black Sea coastal waters 
D. Petrova, G. Kostadinova, D. Gerdzhikov

Biopolymer matrix systems for incorporation of biologically active substances
S. Dyankova, A. Solak

Agriculture and Environment

Product Quality and Safety

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 1, 2014

56

60

63

68

72

76

80

86

91

98

104



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, Sept.11 – 14, Berlin, 
Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.
Ethics
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 1
March 2014


	Binder1
	Binder1
	TABLE OF CONTENT
	WEB-TMPL


	PS-5_Influence of universal liquid fertilizer MaxGrow 

