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Sunflower is the most important oil crop 
in Hungary. When deciding on the amount 
of nitrogen a special attention must be paid 
to the fact that overdosing may lead to the 
plant’s increased susceptibility to fungal in-
fections, reduced oil content but, at the same 
time, the lack of it can result in reaching the 
yield targeted. Phosphorus increases both pi-
ling up dry matter and oil content. Potassium 
increases resistance to diseases and tolerance 
to drought (Ivány, 1994).

Nitrogen decreases the oil content of the 
achene but, on the other hand, it increases 
yield per hectare. Phosphorus increases both 
piling up dry matter and oil content. However, 
potassium increases the plant’s resistance to 
the environment, improves its drought tole-
rance, resistance to diseases and even decreases 
the effect of nitrogen overdose (Radics, 2003). 
The optimal N dose of sunflower hybrids with 
different genotypes is also different That is why 
using hybrid specific N fertilising techniques is 
very important in the case of new sunflower 
genotypes (Pepó — Zsombik, 2003).

Futó (2008) concluded that a signifi- 
cantly greater infection is generated on higher 
number of stems. The steamier microclimate 

formed in the case of more stems provides fa-
vourable conditions for generating Diaporthe 
leaf and stem infections as well as Scleroitinia 
stem and disc florets infections. Sunflower is 
susceptible to some fungal infections but to-
day there are such existing hybrids that show 
a significant resistance or tolerance on arable 
land. Vear and Tourvieille (1984) note it with 
a regret that the oil content of several resis- 
tant genotypes is low so resistance is inversely 
related to yield or earliness.

MATERIALS AND METHODS

Despite the abundant rainfall in 2010 
record yields were not produced and only 
average yields or even below the average were 
produced on many areas. The abundance of 
rain even continued at the end of the produc-
tion season, which resulted in serious infec-
tions in sunflower on many production areas 
(Table 1).

The experiment was carried out on non-
carbonate chernozem brown forest soil whe- 
re topsoil had acid reaction (pHKCl 4.59)  
(Table 2). The cultivated topsoil is of clay and 
adobe with slight acid reaction (the value of 
hydrolyte acidity is slight and replacement 
acidity can be ignored). Its humus content 
is a bit higher than average and its total 
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salt content is low. The entire soil section is 
free from carbonates. Acidity gradually and  
slightly decreases in parallel with depth.

Three nutrient levels were created on the 
experimental area by adding a control plot re-
ceiving no chemical fertilizer treatments. On 
the basis of these points the nutrient levels 
were the following:

• nutrient treatment ’A’: 0 kg/ha N, 0 kg/ha  
P2O5 and 0 kg K2O active substance;

• nutrient treatment ’B’: 30 kg/ha N, 
50 kg/ha P2O5 and 70 kg K2O active sub-
stance;

• nutrient treatment ’C’: 90 kg/ha N, 
90 kg/ha P2O5 and 110 kg K2O active sub-
stance;

• nutrient treatment ’D’: 150 kg/ha N, 
90 kg/ha P2O5 and 110 kg K2O active sub-
stance.

The possibilities of technological impro-
vement of three fungicide combinations 
were examined in the experiment by adding  
a control plot without being treated with 
a fungicide treatment. The basic fungicide 
in the examination was boscalide 200 g/l + 
dimoxystrobine 200 g/l (with 0.3–0.5 l/ha 
dosage) mixed with two technological de-
velopment combination partners with code 
numbers before their licensing phase, which 

acted as a new active agent in the experi-
ment. The first treatment were received by 
the sunflowers in the state of having 8– 
10 leaves (BBCH 18–19) while the second 
ones were applied when sunflowers developed 
a before of flowering (BBCH 57–59). Treat-
ments were as follows:

• Control: (plots without fungicide tech-
nology);

• ’A’ Plant protection: 100 g/ha boscalide 
+ 100 g/ha dimoxystrobin (BBCH 18–19) + 
100 g/ha boscalide + 100 g/ha dimoxystrobin 
(BBCH 57–59);

• -’B’ Plant protection: Combination part-
ner I. (BBCH 18–19) + 100 g/ha boscalide + 
100 g/ha dimoxystrobin (BBCH 57–59);

• ’C’ Plant protection: Combination part-
ner I. (BBCH 18–19) + Combination part- 
ner II. (BBCH 57–59).

The sunflower hybrid taking part in the 
experiment was NK Tristan and the number 
of stems was 55 thousand germs/ha. The ex-
periment was conducted on small randomised 
plots repeated four times. Plant pathological 
infection, average yield and oil content were 
analysed in the experiment. The results were 
examined by means of variance analysis and 
correlation examination by using SPSS 9.0 
for Windows programme.

Table 1
Precipitation data between January 2010 and September 2010, Kompolt

Month Jan Feb March April May June July Aug Sept Total 

precipitation (mm) 53 60.3 18.8 70.7 158 91 161 76 98 786.8

30 year-average 30.6 31.4 28.9 41.9 62.9 71.4 74.4 59.6 42.8 443.9

Table 2
The main characteristics of soil on the experimental area

Level depth (cm) KA pH (H2O) pH (KCl) CaCO3, % y1 y2 Humus, %

Asz 0-30 42 6.27 4.59 0 8.71 0.40 2.69

A2 30-45 58 6.13 4.42 0 8.30 0.61 1.90

B1 45-60 67 6.22 4.52 0.12 6.28 0.81 1.47

B2 60-80 68 6.41 4.64 0 4.25 0.30 1.14

C1 80-135 71 6.74 4.93 0 3.85 0.30 0.79
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RESULTS AND DISCUSSION
Changes in the pathological infec-

tion of sunflower. Sunflower has an 
endless number of pathogenic agents, 
which can cause serious yield losses 
in average yields either by reducing 
photosynthetically active leaf surface 
or damaging the stem or dick. During 
the experiment we could track down 
the values of the two most frequent 
pathogenic agents of sunflower, i.e. the 
leaf infection value (%) of Diaporthe 
helianthi and stem-and disc infection 
value (%) of Sclerotinia sclerotiorum. 
In the case of Diaporthe helianthi infec-
tion there was a significant difference 
between the infection results of the 
treated and not treated (control) plots 
from which it can be seen that the in-
fection of the plots not treated by plant 
protection treatments (36.5–41.25%) 
exceeded the infection of plots treated 
by plant protection treatments (9.5–
10.5%) many times (Fig. 1).

Intensive nutrient supply, especially 
increased N dose, results in loosening 
plant tissues, which is favourable for 
pathogenic agents. This fact was also 
justified by means of the variance analysis 
which proved that plant protection and nutri-
ent supply can cause a significant difference 
in the values of infection levels (Table 3).

In examining Sclerotinia sclerotiorum the 
disc infection values of the fungus were moni-
tored. The extent of disc infection has an ex-

traordinary impact on average yields as it is 
able to destroy a decisive part of the yield 
(Fig. 2).

Experiments showed that the infection of 
20–27% of the control plot decreased below 
7–12% under the conditions of being treated, 
which is very favourable. The most favourable 

Table 3
The variance table of Diaporthe helianthi infection values

Factor SQ FG MQ F Significance

Treatment 19565.016 1 19565.016 16845.215 ***

nutrient supply 40.672 3 13.557 11.673 ***

plant protection 10124.297 3 3374.766 2905.628 ***

nutrient * Plant protection 21.266 9 2.363 2.034 n. a.

Error 55.750 48 1.161

Total 29807.000 64

*** significant on 0.01 reliability level, R2 = 0.995 (adjusted R2 = 0.993).
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Fig. 1. Changes in the infection with Diaporthe helianthi 
2010:  — «A» nutrient treatment,  — «B» nutrient 
treatment,  — «C» nutrient treatment,  — «D» nutri-
ent treatment

Fig. 2. Changes in Sclerotinia sclerotiorum disc infection 
2010:  — «A» nutrient treatment,  — «B» nutrient 
treatment,  — «C» nutrient treatment,  — «D» nutri-
ent treatment
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values were gained in the fungicide combina-
tion of ‘B’ plant protection treatment (Fig. 3).

Between the plant protection treatments 
(‘A’ — ‘B’ — ‘C’ treatments) no significant 
differences could be experienced and infec-
tion levels were ranging from 7.75 to 9.5%. 
The biggest difference was experienced be-
tween the untreated control plots and the 
plots treated by plant protection treatments, 
which exceeded significant difference. The 
statistical analysis of the above-mentioned 
infection values also supported the fact that 
only plant protection could influence the 
level of disc sclerotiny significantly and in 
a statistically justifiable way. The combined 
impacts of nutrient supply as well as nutrient 
supply and *plant protection did not reach a 
significant level.

The impact of treatments on the average  
yields of sunflower. When analysing the re-
sults we can see that chemical fertilizer treat-
ment and fungicide treatment had a significant 
impact on average yields. It is also obvious 

that chemical treatments alone could increase 
the average yield of sunflower by almost  
290 kg/ha, which could further be improved 
to 450–580 kg/ha if supplemented by fungi-
cide treatments. In this way the yield of the 
plots treated against pesticides reached the 
average yield of 2.48–2.67 t/ha.

Of the yields it is striking that plots 
treated by ‘C’ nutrient treatment were able 
to produce an extraordinary average yield 
at all plant protection levels, their ave-
rage yield was fluctuating between 2.32– 
2.54 t/ha depending on the treatment. Ac-
cordingly, we can state that ‘C’ and ‘D’ nut-
rient levels were approaching the optimal 
nutrient supply of sunflower; yields reached 
a high level.

During the statistical analysis we could 
conclude that both nutrient supply and plant 
protection treatments resulted in significant 
differences between yields. The SzD5% val-
ue of plant protection treatments is 0.26, on 
the basis of which the average yield of ‘C’ 

Fig. 3. The impact of nutrient supply on the average yield of sunflower, Kompolt, 2010:  — Control, 
 — «A» nutrient treatment,  — «B» nutrient treatment,  — «C» nutrient treatment

Table 4
The variance table of Sclerotinia sclerotorum infection values

Factor SQ FG MQ F Significance

Treatament 1369.000 1 1369.000 1663.595 ***
nutrient supply 1.625 3 .542 .658 n.sz.
plant protection 902.625 3 300.875 365.620 ***
nutrient * plant protection 1.250 9 .139 .169 n.sz.

Error 39.500 48 .823  
Total 2314.000 64   

*** reliable on 0.01 reliability level, R2 = 0.958 (adjusted R2 = 0.945).
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plant protection technology statistically 
exceeded the yield of the control plots 
that had not been given plant protection 
treatments.

When analysing nutrient supply even 
stronger impacts were noted where the 
yield of the control plot without chemical 
fertilization was significantly increased 
by ‘C’ and ‘D’ nutrient treatments.

Oil level measured in sunflower 
treatments

In total, it reached 41.90–48.10% du-
ring the treatments. There are no signifi-
cant differences in oil content although 
the fact that the oil content of all the 
treated plots (except ‘B’ plant protection 
technology) exceeded the oil contents 
measured under control circumstances 
could be assessed as a trend. It can be 
seen from the data that in 2010 nutrient 
supply did not have a significant impact 
on the oil content of sunflower while the 
examined fungicides were more powerful 
in influencing the oil content of sunflo-
wer and the difference exceeded the signifi-
cant difference. During the statistical analysis 
we pointed out that the impact of plant pro-
tection treatments had shown a significant 
difference in two of the cases.

CONCLUSIONS

Intensive nutrient supply, especially in-
creasing N dose are favourable for infections. 
In our experiment we could prove that both 
plant protection and nutrient supply could re-
sult in significant differences in the infection 

values of Diaporthe helianthi and Sclerotinia 
sclerotiorum.

We also concluded from the experiment 
that plant protection and nutrient supply 
significantly influenced yields that could be 
reached. Optimal nutrient supply and profes-
sional plant protection also led to significant 
yield increases in the year of the examination.
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До середини минулого століття в усьо-
му світі для захисту рослин від шкідливих 
організмів використовували винятково фі-
тоекстракти, спосіб приготування яких та 
вибір сировинного джерела залежали від 
кліматичних умов місцевості та унікаль-
них властивостей рослин, визначених за-
вдяки багаторічним спостереженням. Так, 
широко використовувалися настої з таких 
рослин роду Allium, як часник та цибуля 
[1]. У деяких країнах для захисту рослин 
використовували екстракти рослин роду 
Nicotiana, однак згодом вони були забо-
ронені, оскільки містили небезпечну для 
здоров’я людей сполуку — нікотин [2].

Нині дедалі більше зростають вимоги 
суспільства до якості продукції, в т.ч. й до її 

безпечності та екологічності процесу отри-
мання. Так, постає завдання пошуку нових 
екологічно доцільних підходів до контролю 
шкідливих організмів рослин та заміни хі-
мічних пестицидів на їх натуральні анало-
ги. Тобто спостерігається відновлення та 
повернення деяких традиційних методів у 
рослинництві.

Особливості пестицидів на основі фі-
тоекстрактів, що визначають їх екологіч-
ність:

• фітоекстракти містять сполуки, спо-
ріднені до тих рослин, з яких вони отри-
мані;

• компоненти фітоекстрактів легко де-
градуються мікроорганізмами ґрунту та під 
дією сонячного опромінення, що запобігає 
їх накопиченню в навколишньому природ-
ному середовищі;
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Наведено результати скринінгу рослинної сировини для отримання екстрактів з ви-
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концентрацію поліфенолів екстракту сфагнового моху, що інгібує проростання спор 
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