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Production Systems

Effect of foliar fertilization on sunflower (Helianhtus annuus L.)
G. Milev*
Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. A field experiment was carried out with sunflower (Helianhtus annuss L.) hybrid San Luka during 2011 – 2013 in the trial field of Dobrudzha
Agricultural Institute under conditions of slightly leached chernozem soil (Luvic phaeozem). The aim of the investigation was to find out what was the effect of
foliar fertilizers on the qualitative and quantitative indices of sunflower seeds as a part of determining the elements which formed the optimal agronomy
practices for this hybrid. The trial was designed according to the method of long plots, with four replications of the variants. The variants were the following: 1)
Check (untreated); 2) Foliar fertilization with Bo-La; 3) Foliar fertilization with PTS (potassium tyosulfate); 4) Foliar fertilization with High-Phos; 5) Foliar
fertilization with Foliar Extra. As a result from the experiment carried out it was found that all tested fertilizers had positive effect on the seed yield amounting to
7.9 – 18.4%. The fertilizers Bo-La and High-Phos had highest effect on yield and 1000 seed weight. The index oil content in seed was influenced positively and
significantly only by the fertilizers Bo-La and PTS. The increase of content was with 3.7%.

Keywords: sunflower, micro fertilizers, foliar fertilization, grain yield, oil content

Introduction
Foliar fertilization of sunflower is an additional option to
positively influence the growth and development of the crop during
its growing season, and the yield and seed quality, respectively. It is a
significant source of complementing and correcting soil fertilization.
There are certain instances, such as improper management, bad
meteorological conditions preceding planting, or hail, which make
the use of foliar fertilization the only option for positively affecting the
growth of the crop.
The expediency of the applied foliar fertilization and the effect
from it on the field crops have been investigated by a number of
authors (Valchev and Nikolova, 1996; Iliev, 1980; Nenov et al, 2004;
Tonev and Nikolova, 1996; Tonev, 2005). Some soil types do not
contain sufficient amounts of a given micro element adequate to the
demands of sunflower and therefore its introduction is necessary
during the growing season of the crop. Foliar fertilization of
sunflower with the macro elements boron, sulfur, molybdenum, etc.,
is very suitable for this crop. It is favorable for the physiological
processes during the stages budding, flowering, fertilization and
seed filling, and for the development of roots and foliar mass when
applied at the early phases.
With a view of optimizing the stimulating function of the different
types of foliar fertilizers, it is important from an agronomic point of
view to determine the time, frequency, ways and doses of their
application. This type of investigations have been carried out home
and abroad on various crops, including sunflower, by Kyuchukova
and Radeva (2002), Asad et al. (2003), Brighent and Castro (2008),
Ebrahimian and Bybordi (2011), Skarpa et al. (2013).
Mineral fertilizers (both macro and micro) of variable
formulations and nutrient composition are being constantly
synthesized and offered to the agricultural production in the form of
* e-mail: milev2013@abv.bg
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different commercial labels. Instances of these are the foliar
fertilizers Bo-La, PTS (potassium trio sulfate), High-Psos and Foliar
Extra, which contain both macro and micro elements.
The aim of this investigation was to find out what was the effect
of the above products on the seed yield, the structural elements of
yield, 1000 kernel weight, and oil percent in the seed of sunflower
hybrid San Luka, as a part of determining the elements of the optimal
agronomy practices for this hybrid.
Material and methods
During 2011 – 2013, a field experiment was carried out with the
sunflower hybrid San Luka (Helianhtus annuss L.) in the trial field of
Dobrudzha Agricultural Institute (DAI) under conditions of slightly
leached chernozem. The hybrid was developed at DAI, registered
and included in varietal list A of Republic of Bulgaria by the
Committee of Experts at the State Varietal Commission.
The experiment was designed by the method of the long plots,
in four replications, the size of the harvest plot being 15 m2. The
variants of the experiment were the following: 1) check (untreated);
2) leaf treatment with Bo-La; 3) leaf treatment with PTS (potassium
thyosulfate); 4) leaf treatment with High-Phos; 5) leaf treatment with
Foliar extra. Table 1 shows the composition of the tested foliar
fertilizers. They are marketed by the producers as growth activators
which also improve the phytosanitary condition of the crops,
facilitate the plants adaptation to stress factors and increase the
yield and the quality of the produce.
The foliar treatment was done in the early hours of the day, at
stages and doses as indicated in Table 1. The used working solution
was 300 l/ha. The check variant was sprinkled with pure water only.
The background mineral fertilization was with nitrogen norm 60

Table 1. Composition of the used foliar fertilizers

Name
Bo-La
PTS (potassium thiosulphate)

High-Phos

Foliar Extra

Composition
Macro elements

Micro elements

Dose, l/ha

Stage of application*

-

10.6% B
0.53% Mo

2.00

4th pair of leaves

25% K
42.5% S
30.5% P
5.1% K
5.5% Mg
9.6% N
6.43% P
4.82% K
2.0% Mg

-

5.00

6th pair of leaves

-

5.00

6th pair of leaves

0.032% B
0.006% Cu
0.02% Fe
0.183% Mn
0.001% Mo
0.0071% Zn

2.50

6th pair of leaves

* Stages of treatment according to Schneiter and Miller (1981)

kg/ha and phosphorus norm 80 kg/ha (active matter).
Planting of sunflower was done with a seeder for root crops
during the second decade of April – the optimal sowing date for this
crop in this agro ecological region. The sowing norm was 55000
seeds/ha. Planting was done in rows, with 70 cm interspacing. The
previous crop was wheat. Harvesting was at the beginning of
September, using a special device (lifter) aggregated to the micro
combine. All other agronomy practices not directly related to the aim
of the experiment were performed in accordance with the technology
accepted as a standard for sunflower growing in this region
(Klochkov et al., 1988).
The soil in the trial field was slightly leached chernozem with
mean humus content in the plow layer of 3.30%, slightly acid
reaction (рНKCl 5.48), low reserves of mineral nitrogen (9.16 mg/1000
g), low reserves of mobile forms of phosphorus 4.23 mg/100 g
(according to Ivanov, 1984), and moderate reserves of potassium
16.7 mg/100 g (Ivanov, 1984).
With a view of achieving the aims of the experiment, the
following indices were read: seed yield per unit area, 1000 kernel
weight, structural elements of yield, oil percent in seed and
phenological observations. The obtained results were processed
using SPSS 13.0 for Windows.
The vegetation rainfalls (Table 2) during the three years of the
experiment were lower than the respective amount for the long-term

period (254.0 mm). These rainfalls were highest during the first year
(232.8 mm) and lowest during the last year of the investigation
(176.5 mm). The distribution of the rainfalls in accordance with the
requirements of the crop during the respective developmental
stages was most favorable in 2011. The precipitation was insufficient
in June of 2013 and August of 2012. The autumn and winter rainfalls,
averaged for three years (246.7 mm), were also lower than the mean
long-term amount (294.0 mm). They were highest during the second
year (283.0 mm) and lowest during the first year (206.4 mm). The
temperature regime, expressed in mean daily and absolute
minimum and maximum air temperatures during the growing season
for the three years, did not differ significantly from the mean longterm values of these indices.

Results and discussion
The analysis of the data on the yield (Table 3) indicated that the
highest yield was obtained during the first year of the investigation,
and the lowest – during the third year. The applied tested foliar
fertilizers increased the yield to various degrees. Averaged for the
three-year period, the fertilization variants with Bo-La and HighPhos had the highest and almost equal effect on the seed yield,
followed by the variants with Foliar Extra and PTS. A peculiarity of

Table 2. Vegetation and autumn-and-winter rainfalls during the investigated period, mm

Month
April
May
June
July
August
Amount for Apr-Aug
Autumn-and-winter rainfalls for Oct-Mar

Years
2011

2012

2013

Averaged
for 3 years

49.2
80.4
35.1
51.8
16.3
232.8
206.4

40.1
118.9
27.6
36.5
4.7
227.8
283.0

35.7
23.0
11.3
66.2
40.3
176.5
250.8

41.6
74.1
24.6
51.5
20.4
212.3
246.7

Averaged
for 60 years
48.3
49.6
64.0
51.8
40.3
254.0
294.0
325

Table 4. Structural elements of inflorescence averaged for
3 years

Table 3. Yield from sunflower, kg/ha

Years

Variants of
the trial

2011

2012

2013

Check
Bo-La
PTS
High-Phos
Foliar Extra
Mean

3210
3510*
3380NS
3700c**
3620**
3484

2170
2580**
2310NS
2540*
2450*
2410

1790
2420***
2070*
2190**
1920*
2078

Mean
2390
2830**
2580NS
2810**
2660*

Variants of
the trial
Check
Bo-La
PTS
High-Phos
Foliar Extra

Indices
Inflorescence Inflorescence Weight of seeds
diameter, cm weight, g per inflorescence, g
17.0
118.0
60.6
19.5**
129.3***
69.6***
17.9*
122.6***
66.6***
19.2**
129.0***
68.0***
19.0*
128.1***
67.0***

*,**,*** – Significance of differences at р<0.05, p<0.01,
p<0.001 respectively; NS – not significat

*,**,*** – Significance of differences at р<0.05, p<0.01,
p<0.001 respectively

Table 5. 1000 kernel weight, g

Table 6. Oil content in seed, %

Variants of
the trial
Check
Bo-La
PTS
High-Phos
Foliar Extra
Mean

Years
2011
62.4
65.1**
63.4
65.6**
63.6NS
64.0

2012

2013

53.7
58.6***
56.8**
58.4***
59.4***
57.3

59.5
63.8***
61.3*
62.1**
63.2***
61.9

Mean
58.5
62.5***
60.5*
62.0**
62.0**

Years

Variants of
the trial

2011

2012

2013

Check
Bo-La
PTS
High-Phos
Foliar Extra
Mean

44.4
47.0***
44.8NS
45.2NS
46.0*
45.4

44.8
46.8**
47.7***
45.8*
45.2NS
46.0

45.5
46.0NS
47.5**
46.6NS
46.6
46.4

Mean
44.9
46.6*
46.6*
45.8NS
45.9NS

*,**,*** – Significance of differences at р<0.05, p<0.01,
p<0.001 respectively; NS – not significant

*,**,*** – Significance of differences at р<0.05, p<0.01,
p<0.001 respectively; NS – not significant

yield increase was that it was best expressed in the year with the
lowest yield obtained (2013). Relatively expressed, yield increase
(averaged for all fertilizers) during the separate years can be
presented in the following ascending order: 2011 – 10.6% 2012 –
13.8% 2013 – 20.1%. This phenomenon indicated that the
application of the fertilizers helped the plants to successfully
overcome the stress processes during years unfavorable for their
development. The lower rate of yield increase in the years with
highest yields obtained can be explained by the mobilization of
nutrients as a result from the more favorable soil conditions.
Therefore the effect of the tested fertilizers was not so strongly
expressed against this background. The obtained results confirmed
the fact that sunflower is especially responsive to fertilization with
molybdenum and boron. There are similar findings in the
investigations of Asad et al. (2003), Skarpa еt al. (2013), as well.
The results from the structure of the inflorescence showed
which of its elements were influenced by the foliar fertilization (Table
4). The fertilization with the products investigated in this study had
positive effect on the diameter of the inflorescence, its total weight
and the pure weight of the seeds in it. Similar to seed yield, in this
case, too, the fertilizers Bo-La and High-Phos had highest positive
effect on the indices, followed by Foliar Extra and PTS.
Thousand kernel weight, which reflects “plumpness” of seeds,
was highest during the first year of the investigation (averagely 64.0
g), and lowest – during the second year (57.3 g). On the whole, the
value of this index reflects the conditions for growth and
development of sunflower during the growing season, especially the
conditions during the reproductive stages of this development. Foliar
fertilization increased the values of this index, too. The fertilization
variants with Bo-La, High-Phos and Foliar extra increased 1000
kernel weight with about 4 g on the average (Table 5).

Sunflower is a technical crop and the oil content in seed is
especially important, respectively the yield of this component per
unit area. On the whole, the effect of the year and of the foliar
fertilization on this index was lower than the effect on the indices
discussed above. Many investigations have established that the
genetic potential of a hybrid is more stable than the effect of a given
agronomy factor (Cerkal et al., 2011; Samul and Bhattacharyya,
1980). Nevertheless, foliar fertilization in this investigation
contributed to higher values of the index. The difference between the
variants with highest values (Bo-La and PTS) and the check variant
reached 1.7% (Table 6).
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Conclusion
All tested fertilizers had positive effect on seed yield, the micro
fertilizer Bo-La having the highest effect. The fertilizers Bo-La and
High-Phos had the most significant positive influence on 1000 kernel
weight. The index oil percent in seed was significantly and positively
influenced only by the fertilizers Bo-La and PTS.
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Mauff G, Pulverer G, Operkuch W,
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Peters), vol. 22, 143-165, Pergamon
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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 7, Number 3
September 2015

www.agriscitech.eu

