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ABSTRACT

Background. The aim of this study was to estimate the effect of herbicides and biostimulants on the
occurrence of external and internal defects in the yield of semi-early cultivars of table potato.

Material and methods. The field experiment was established as two-factorial in the split-plot design, in
three replications. The experiment included: I factor — three semi-early cultivars of table potato: Bartek,
Gawin, Honorata; II factor — five methods of application of herbicides and biostimulants: 1) the control:
only mechanical weed control, 2) herbicide Harrier 295 ZC in a dose of 2.0 dm>-ha™, 3) herbicide Harrier
295 ZC in a dose of 2.0 dm’-ha™ and then, after the plant emergence, the bioregulator Kelpak SL twice, in
a dose of 2.0 dm™ha™, 4) herbicide Sencor 70 WG in a dose of 1.0 kg-ha™, 5) herbicide Sencor 70 WG, an
then, after the plant emergence, the biostimulant Asahi SL twice, in a dose of 1.0 dm>ha™. To identify
external defects, 100 tubers were collected from each plot and replicate at the time of harvesting. In the
commercial fraction, external defects including: shape defects, greening, mechanical damage as well as
those caused by pests and couch grass, were determined by weight. Then, to determine internal defects,
samples were collected from three replicates for each cultivar and each method of application of herbicides
and biostimulants. Internal defects, i.e. internal heart necrosis and brown hollow heart, were determined on
30 tubers of size above 0.035 m, on the longitudinal cross-section.

Results. Analysis of variance showed that both the yield of tubers of the commercial fraction and the yield
of tubers <0.035 m were significantly affected by the humidity and thermal conditions during the study, the
cultivar and the ways of application of herbicides and biostimulants. Moreover, a significant effect of the
years of the study, cultivars and ways of application of herbicides and biostimulators on the percent share
of tubers with external and internal defects and the weight of tubers with defects was demonstrated.
Conclusion. The highest yield of tubers of commercial and small fractions were obtained in 2012. Most
external defects were found in 2014, in addition, the sum of external and internal defects was the highest in
this season and amounted to 12.2%. The smallest number of tubers with external and internal defects was
found in the Honorata cultivar, 1.4% and 0.2%, respectively. Also, the sum of defects and the weight of
tubers with defects was the smallest in the Honorata cultivar and was, respectively, 1.6% by weight and
0.60 Mg-ha™. The herbicides and biostimulants used in the study influenced the percent share of tubers with
defects in yield. The smallest number of external and internal defects was found after the application of the
herbicide Sencor WG and the biostimulant Asahi SL.

Key words: external defects, growth regulators, internal defects, potato, yield of the commercial fraction

™ gugala@uph.edu.pl, krystyna.zarzecka@uph.edu.pl, anna.sikorska@pwszciechanow.edu.pl, honoratadolega@gmail.com

© Copyright by Wydawnictwa Uczelniane Uniwersytetu Technologiczno-Przyrodniczego w Bydgoszczy [®)Bv-nc |



Gugata, M., Zarzecka, K., Sikorska, A., Dotega, H. (2018). Occurrence of defects of potato tubers in conditions of application of
herbicides and biostimulants. Acta Sci. Pol. Agricultura, 17(1), 13-22

INTRODUCTION

In Poland, potatoes are a popular vegetable with
a high consumption of about 100 kg per person per
year. However, there is a constant downward trend in
the consumption of potatoes — intended for direct
consumption as vegetables, while the consumption of
potato products increases. Changes in the potato market
lead to the concentration and professionalization of table
potatoes production (Nowacki, 2016). The primary
objective of cultivation is to obtain the maximum
yield of commercial tubers. However, the weight
percentage of by-product yield in the total domestic
yield of potatoes is substantial: it is an average of
30%, which consists of small tubers with a diameter
< 0.035 m and tubers with external and internal
defects. Defects of tubers are caused by improper
harvesting, damage caused by pests, diseases and
weeds occurring in potato crops or may result from
individual physiological predisposition intensified
under the pressure of climatic factors (Nowacki,
2006). Therefore, potato growers very often use
industrial means of production (mineral fertilizers,
herbicides, insecticides or fungicides). However, in
modern agriculture, more and more often it is aimed
at reducing their use, and preparations stimulating the
growth and development of plants and improving the
quality of harvested crops are increasingly implemented.
These preparations are called biostimulants, which
include: growth regulators, immune stimulants, soil
conditioners or growth promoters (Filipczak er al.,
2016; Koziara et al., 2006; Maciejewski et al., 2007).

The study assumes a research hypothesis that
weed control treatments using herbicides can limit
the occurrence of external and internal defects of
potato tubers. However, there are no studies on the
effect of herbicides in combination with
biostimulants on tuber health and the occurrence of
defects. Therefore, the aim of this study was to
determine the impact of herbicides and biostimulants
on the occurrence of external and internal defects in
the yield of table potato tubers.

MATERIAL AND METHODS

The field study was carried out in Wojnéw (52°12' N;
22°34" E) in 2012-2014. The experiment was

established using a randomized split-plot design in

three replications. The experiment tested as follows:

I factor: three semi-early cultivars of table potato:

Bartek, Gawin, Honorata,

I factor: five methods of use of herbicides and

biostimulants:

1. The control: mechanical weed control before and
after potato plant emergence, i.e. before
emergence, double hilling and single hilling with
harrowing (at intervals of 7-10 days), and after
emergence, double hilling without harrowing (to
interrow coverage).

2. Mechanical and chemical weed control, i.e. single
hilling (7 days after planting), then about 7-10
days after planting the tubers, spraying with the
herbicide Harrier 295 ZC was performed in a dose
of 2.0 dm3-ha'1,

3. Mechanical and chemical weed control, i.e. single
hilling (7 days after planting), then about 7-10
days after planting the tubers, the herbicide Harrier
295 ZC was applied in a dose of 2.0 dm’ha’,
then at the end of emergence of potato plants, the
biostimulant Kelpak SL was used in a dose of
2.0 dm’-ha', and again the biostimulant Kelpak
SL was used in a dose of 2.0 dm’-ha™' at interrow
coverage in 10-50% (14-28 days after the first
application),

4. Mechanical and chemical weed control, i.e. before
emergence, double hilling and single hilling with
harrowing (at intervals of 7-10 days), and just
before emergence, the herbicide Sencor 70 WG
was applied in a dose of 1.0 kg-ha™,

5. Mechanical and chemical weed control, i.e. before
emergence, double hilling and single hilling with
harrowing (at intervals of 7-10 days), and just
before emergence, the herbicide Sencor 70 WG
was applied in a dose of 1.0 kg-ha™, then at the
end of potato plant emergence, the biostimulant
Asahi SL in a dose of 1.0 dm’-ha™', and again the
biostimulant Asahi SL was applied in a dose of
1.0 dm’-ha™ at interrow coverage in 10-50 % (14—
28 days after the first application).

The field experiment was conducted in soils of the
type Luvisols belonging to the agronomic category I,
the order brown earths, quality class IV b, classified
to the very good rye complex in terms of agricultural
suitability. In the individual years of the study, the
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soils differed in the content of organic matter and
available macroelements. The content of organic
matter ranged from 15.0 to 18.7 g'kg™, the content of
available phosphorus ranged from high to very high,
the potassium content from medium to very high, and
the magnesium content was high. The content of P
and K was determined with the Egner-Riechm method.
Phosphorus was determined with the colorimetric
method, potassium was determined with atomic
emission spectrometry (AES) and magnesium was
determined using atomic absorption spectrophotometry
(AAS) (Houba et al., 1995). The pH of the soil was
determined using a digital pH meter in a deionized
water suspension and 1 mole KCL in a ratio of 5:1. In
subsequent years of the study, the pH was: 5.60 in
2012 and 2013 and 7.30 in 2014.

The previous crop in subsequent years of the
study was winter wheat. After harvesting the
previous crop, post-harvest cultivation was made. In
autumn, every year preceding planting the tubers,
natural fertilization was used in the form of manure
in an amount of 25.0 Mg-ha™ and mineral phosphorus-
potassium fertilization in the amount of P — 44.0
kg-ha' and K — 124.5 kg-ha" The fertilizer applied
was Lubofos for potatoes. The fertilizers were
ploughed in with autumn ploughing. Nitrogen
fertilizers were sown in the spring before planting
potatoes at a rate of 100 kg-ha™ of nitrogen in the
form of nitro-chalk.

The weight of tubers with a diameter above 0.035
m was assumed to be the yield of tubers of the
commercial fraction. The weight of tubers up to
0.035 m in diameter was assumed to be small tubers.
To determine external defects, 100 tubers were
collected from each plot and replication at the time of
harvesting. In the commercial fraction, the percent
share of tubers with external defects including: shape
defects, greening, mechanical damage as well as
those caused by pests and couch grass, were
determined by weight. Then, to determine internal
defects, samples were collected from three replicates
for each cultivar and each method of application of
herbicides and biostimulants. Internal defects, i.e.
internal heart necrosis and brown hollow heart, were
determined on 30 tubers of size above 0.035 m, on
the longitudinal cross-section (Roztropowicz et al.,

www.agricultura.acta.utp.edu.pl

1999; MRiRW, 2003).

The results of the study were statistically analysed
using the analysis of variance, and the means were
compared using Tukey's test at P < 0.05.

The weather conditions prevailing in individual
growing seasons were varied (Table 1). In the
growing season of 2013, determined as optimal, the
highest total rainfall was recorded (441.3 mm), the
mean air temperature was 15.0°C and the
Sielianinow’s coefficient 1.60. The lowest total
rainfall (264.9 mm) was recorded in 2012, with the
mean air temperature at 15.4°C. Based on the value
of the Sielianinow’s hydrothermal coefficient (K =
0.95), the 2012 growing season was defined as dry.
The year 2014, in turn, was characterized by the total
rainfall of 335.1 mm, and the air temperature was
15.3°C. In terms of humidity, the discussed year
according to the Sielianinow’s coefficient (K = 1.20)
was described as quite dry (Skowera, 2014).

RESULTS AND DISCUSSION

The conducted experiment showed a significant
effect of weather conditions (years), cultivars and
methods of using herbicides and biostimulants on the
yield of the commercial fraction of potatoes (Table
2). The highest mean yield of the commercial fraction
was obtained in 2012, which was characterized by
a favorable distribution of temperatures and rainfalls
during potato growth. According to Kotodziejczyk et
al. (2007), Sekutowski and Badowski (2010) and
Zarzecka et al. (2013), the climatic and soil
conditions have a very large impact on the size and
quality of tuber yield.

Of the potato cultivars grown in the experiment,
Honorata gave the highest yield, while the yields of
Gawin was significantly lower. Also Pytlarz-Kozicka
and Zagorski (2013) noted varietal differences in the
yield size of the commercial fraction. Higher yields
were obtained from the crop of the Polish cultivar
Bartek — 42.6 Mg-ha™, while the yields of the Dutch
cultivars Annabelle and Innovator were significantly
lower, 16.4 and 27.3 Mg-ha™, respectively.
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Table 1. Weather conditions in potato growing period in the years 2012-2014

Month
Year
April May June July August September  April-September

Rainfalls, mm Sum
2012 29.9 53.4 76.2 43.0 51.0 11.4 264.9
2013 36.0 105.9 98.8 91.3 15.0 94.3 4413
2014 45.0 92.7 55.4 10.0 105.7 26.3 335.1
N(Iféggroto‘g;l 38.6 44.1 52.4 49.8 43.0 473 2752
Air temperature, °C Mean
2012 8.9 14.6 16.3 20.7 18.0 14.1 15.4
2013 7.4 15.3 18.0 19.0 18.8 11.7 15.0
2014 9.8 13.5 15.4 20.8 18.1 14.1 15.3
I‘A(‘llggefzro%lg;‘“ 738 125 172 192 18.5 13.1 147
Sielianinow’s hydrothermic coefficients* Mean
2012 1.10 1.20 1.60 0.69 0.94 0.27 0.95
2013 1.60 2.30 1.80 1.60 0.30 2.70 1.60
2014 1.50 2.30 1.20 0.16 1.90 0.62 1.20

*value of Sielianinov’s coefficient (Skowera, 2014)
<0.40 — extremely dry, 0.4 <K <0.7 — very dry, 0.70 <K < 1.0 —dry, 1.0 <K < 1.3 — quite dry, 1.3 <K < 1.6 — optimum,
1.6 <K < 2.0 — moderately moist, 2.0 <K <2.5 — humid, 2.5 <K <3.0 — very humid, K > 3.0 — extremely humid

Table 2. Yield of commercial fraction of tubers > 0.035 mm, Mg-ha '

Cultivar Year
Weed control methods Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 30.85 29.16 28.89 31.23 29.02 28.65 29.63
2. Harrier 295 ZC 2.0 dm®-ha™ 34.77 33.30 37.52 37.72 35.54 32.33 35.20
. 300
3. Harrier 295 ZC 2.0 dm™ha'; 38.90 3757 4003 4700 3529 3421 3883

2 x Kelpak SL 2.0 dm*ha
4. Sencor 70 WG 1.0 kg-ha™ 40.14 37.54 43.37 43.50 36.92 40.62 40.35
5. Sencor 70 WG 1.0 kg-ha™;

2 % Asahi SL 1.0 dm’-ha"" 43.30 41.51 45.86 49.30 39.17 42.19 43.55
Mean 37.59 35.82 39.13 41.75 35.19 35.60 -
HSD, s for:
years 2.13 cultivars  2.13 weed control methods  1.94
interaction:
cultivars X weed control methods  ns years x weed control methods  3.36

ns — non-significant differences
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Analysing the impact of methods of using
herbicides and biostimulants, it was found that the
largest weight of commercial tuber fraction was
collected for the treatment using the herbicide Sencor
70 WG and the biostimulator Asahi SL. The smallest
yield was obtained for the control. Mystkowska et al.
(2017), using various weed control methods —
mechanical and mechanical-chemical with the
application of herbicides and their mixtures, proved
that they had a significant effect on potato yields.
Kalinowski and Wadas (2017), in turn, after the
application of the biostimulator Tytanit obtained a
total yield of tubers higher by 2.26 Mg-ha™ (7.5%),
and a commercial yield higher by 1.88 Mg ha’
(6.4%) as compared with the control. Trawczynski
and Prokop (2016) obtained a higher commercial
yield (from 11.1 to 14.5%) compared with the control
treatment after the application of the fertilizer
Eurofertil 33N-Process supplemented with the foliar
fertilizers Fertileader Gold and Fertileader Axis.

Also, there was a significant correlation between
the years and methods of using herbicides and
biostimulants, which confirms the varied effect of the
preparations used in the studied seasons on the yield
size of the potato tuber commercial fraction.

Analysis of variance showed a significant effect
of experimental factors on the percent share of small
tuber weight (Table 3). The percent share of such
tubers was determined by the weather conditions in
individual years of the study. The smallest mass of
small tubers occurred in 2014, while the largest in
2013. The influence of humid and thermal conditions
on a large number of small potato tubers was reported
in earlier studies by Gugata et al. (2010) and
Trawczynski (2014).

Of the cultivars grown, the cultivar Honorata was
characterized by the largest number of small tubers.
Also Krzysztofik (2012) showed that the percent
share of tubers with a diameter < 0.035 m was
significantly varied in cultivars. Zarzynska (2011)
stated that in organic production Polish cultivars were
characterized by a higher yield of the commercial
fraction compared with western cultivars. However,
she did not find any significant differences regarding
the commercial quality of tubers, i.e. the percent
share of external and internal defects of tubers
depending on the origin of the cultivars.

Table 3. Yield of small potato tubers with a diameter < 0.035 mm, Mg-ha™'

Cultivar Year
Weed control methods Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 3.25 3.52 5.68 8.73 1.97 1.75 4.15
2. Harrier 295 ZC 2.0 dm®-ha™ 3.12 3.19 3.21 5.97 2.16 1.40 3.17
3. Harrier 295 ZC 2.0 dm’-ha™';

2 x Kelpak SL 2.0 dm® ha! 1.98 2.21 2.51 3.74 1.78 1.19 2.24
4.Sencor 70 WG 1.0 kg-ha'l 2.65 3.50 2.76 6.87 1.25 0.80 2.97
5.Sencor 70 WG 1.0 kg-ha™;

2 x Asahi SL 1.0 dm>-ha"" 1.41 1.30 1.58 5.37 0.98 0.94 1.43

Mean 2.48 2.74 3.13 5.54 1.63 1.22 -
HSD, ¢s for:
years 0.56 cultivars  0.56 weed control methods  1.01
interaction:

cultivars x weed control methods  1.45

years X weed control methods

1.26

The largest percent share of small tubers was
recorded on the control object, while the smallest in
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Gugata, M., Zarzecka, K., Sikorska, A., Dotega, H. (2018). Occurrence of defects of potato tubers in conditions of application of
herbicides and biostimulants. Acta Sci. Pol. Agricultura, 17(1), 13-22

as well as in which the herbicide Sencor 70 WG
+ biostimulant Asahi SL (1.43 Mg-ha™) were applied.
These results were confirmed by earlier studies by
Gugata et al. (2014) and in the study by Kowalska
(2016) who obtained the largest percent share of
tubers with a size of at least 0.055 m on treatments
where EM Farma Plus and UGmax were used, while
the smallest on control plots.

In the present study, there was a significant
interaction between the years and the methods of using
herbicides and biostimulants, as well as between the
cultivars and weed control and stimulation methods in
shaping the yield size of small tubers.

Statistical calculations showed a significant effect
of the years of the study, the cultivars and the methods
of using herbicides and biostimulants on the percent
share of tubers with external and internal defects and
their sum and weight of tubers with defects (Table
4-7). The weather conditions prevailing in individual
years of the study significantly affected the percent
share of external defects, while they did not have
a significant effect on the occurrence of internal
defects. The most external defects (tuber shape
deformations, greening, damage caused by mechanical
factors as well as by pests and couch grass) were found
in 2014, which in individual growing months was
alternately humid and dry. Also, the sum of external

and internal defects was the largest in that season and
amounted to 12.2%. The most internal defects were
found in conditions of low humidity in 2012, however,
the differences were not significant compared with the
other years of the study. The studies by Jakubowski
(2012) and by Zarzynska and Goliszewski (2012)
indicate that the years of the study are the factor that
diversifies the percent share of tubers with defects in
the yield to the greatest extent. According to
Trawczynski and Prokop (2016), weather conditions
can affect the yield size and the quality of tubers,
significantly differentiating the percent share of large
and deformed tubers in the yield.

Analysis of variance showed a significant effect
of the cultivars on the value of the traits under
discussion (Tables 4—7). The smallest number of
tubers with external and internal defects was found in
the cultivar Honorata, 1.4% and 0.2%, respectively.
Also, the sum of defects and the weight of tubers
with defects were the smallest in the -cultivar
Honorata and amounted to 1.6% and 0.60 Mgha™,
respectively. In contrast, the largest number of tubers
with both external and internal defects were found in
the cultivar Bartek. The effect of the cultivar on the
occurrence of defects is evidenced by studies by
Zarzynska and Wroniak (2007), Jakubowski (2012),
Krzysztofik (2012) and Zarzecka et al. (2014).

Table 4. Share of potato tubers with external defects, % by weight

Cultivar Year
Weed control methods Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 18.70 9.50 3.80 6.70 8.10 17.20 10.70
2. Harrier 295 ZC 2.0 dm™ ha™ 12.07 4.70 0.40 2.90 4.50 9.80 5.70
3.Harrier 295 ZC 2.0 dm>-ha™;
2 x Kelpak SL 2.0 dm> ha”! 10.60 4.90 0.40 3.20 3.60 9.10 5.00
4.Sencor 70 WG 1.0 kg-ha'l 9.50 4.10 1.30 1.90 3.50 9.50 5.00
o -1,
> 563‘2’;;1? SV{C{ },‘%{1;% EZI 10.27 3.00 1.20 250 320 880 4.80
Mean 12.20 5.20 1.40 3.40 4.60 10.90 -
HSD, (s for:
years 1.1 cultivars 1.1 weed control methods 2.0
interaction:

cultivars x weed control methods ns

years X weed control methods  ns

ns — non-significant differences
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The herbicides and biostimulants used in the
study affected the percent share of tubers with both
external and internal defects. The largest number of
tubers with these defects was recorded in the yield
obtained from the control plots, while on the other
treatments their percent share was significantly
smaller. The smallest number of external and internal
defects occurred after the application of the herbicide

Sencor WG and the biostimulant Asahi SL, which
was confirmed by the study by Trawczynski (2014)
who stated that the number of tubers with external
defects was smaller, on average by 0.9%, on
treatments where a biostimulating fertilizer was
applied. Zarzynska and Goliszewski (2012) showed
that the percent share of certain defects depended on
the system of production.

Table 5. Share of potato tubers with internal defects, % by weight

Cultivar Year
Weed control methods Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 5.50 2.30 0.60 3.20 2.40 2.70 2.80
2. Harrier 295 ZC 2.0 dm™ha™ 3.10 0.60 0.20 1.90 0.20 1.90 1.30
3. Harrier 295 ZC 2.0 dm™ha';

2 x Kelpak SL 2.0 dm™ ha 3.30 0.90 0.00 1.40 1.40 1.40 1.40
4.Sencor 70 WG 1.0 kg-ha 1.20 0.50 0.00 1.00 0.70 0.00 0.60
5.Sencor 70 WG 1.0 kg-ha™;

2 % Asahi SL 1.0 dm>-ha" 0.70 0.00 0.00 0.00 0.20 0.50 0.20

Mean 2.80 0.90 0.20 1.50 1.0 1.30 -
HSD, (s for:
years ns cultivars 1.5 weed control methods 2.4
interaction:
cultivars X weed control methods  ns years X weed control methods  ns
ns —non-significant differences
Table 6. Share of potato tubers with external and internal defects, % by weight
Cultivar Year
Weed control methods - Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 24.10 11.90 4.40 10.00 10.40 20.00 13.50
2. Harrier 295 ZC 2.0 dm’-ha’' 15.20 5.40 0.60 4.80 4.70 11.70 7.10
3. Harrier 295 ZC 2.0 dm™ha'';

2 x Kelpak SL 2.0 dm™ha" 14.00 5.70 0.40 4.60 5.00 10.50 6.70
4.Sencor 70 WG 1.0 kg-ha™ 10.70 4.70 1.30 3.00 4.20 9.50 5.60
5.Sencor 70 WG 1.0 kg-ha™;

2 % Asahi SL 1.0 dn-ha”! 11.00 3.00 1.30 2.50 3.40 9.30 5.10

Mean 15.00 6.10 1.60 5.00 5.60 12.20 -
HSD, s for:
years 2.1 cultivars 2.1 weed control methods 3.2
interaction:

cultivars x weed control methods ns

years x weed control methods  ns

ns — non-significant differences
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Table 7. Weight of potato tubers with internal and external defects, Mgha™

Cultivar Year
Weed control methods Mean
Bartek Gawin Honorata 2012 2013 2014
1. Control 7.29 3.45 1.39 3.55 3.00 5.57 4.04
2. Harrier 295 ZC 2.0 dm®-ha™ 5.02 1.74 0.24 1.82 1.61 3.58 2.33
3. Harrier 295 ZC 2.0 dm’-ha™';

2 x Kelpak SL 2.0 dm’-ha"! 4.97 2.15 0.16 2.32 1.71 3.25 2.43
4.Sencor 70 WG 1.0 kg~ha’1 4.01 1.77 0.61 1.33 1.51 3.54 2.13
5.Sencor 70 WG 1.0 kg-ha™;

2 % Asahi SL 1.0 dm>-ha 4.39 1.28 0.59 1.28 1.28 3.69 2.08

Mean 5.13 2.08 0.60 2.06 1.82 3.93 -
HSD, 5 for:
years 0.96 cultivars  0.96 weed control methods  1.18
interaction:

cultivars X weed control methods ns

years x weed control methods  ns

ns — non-significant differences

CONCLUSIONS

1. The herbicides and biostimulants used in potato
cultivation had a significant positive effect on the
yield of the commercial fraction and significantly
limited the occurrence of external and internal
defects as compared with the mechanical weed
control. The best effects in reducing the
occurrence of tubers with external and internal
defects were obtained using the herbicide Sencor
70WG and the biostimulant Asahi SL.

2. The yield of the commercial fraction of potato
tubers, the percent share and the weight of tubers
with external and internal defects are genetically
determined. The cultivar Honorata showed
favourable values of these traits.

3. The weather conditions during growth had
a significant effect both on the yield of the
commercial fraction of tubers and on the occurrence
of internal and internal defects of tubers.
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WYSTEPOWANIE WAD BULW ZIEMNIAKA W WARUNKACH STOSOWANIA HERBICYDOW

I BIOSTYMULATOROW

Streszczenie

Celem badan bylo okreslenie oddzialywania herbicydow i biostymulatorow na wystgpowanie wad
zewngtrznych i wewngtrznych w plonie $rednio wezesnych odmian ziemniaka jadalnego. Doswiadczenie
polowe zatozono jako dwuczynnikowe w uktadzie (split—plot), w trzech powtdrzeniach. W doswiadczeniu
zastosowano: I czynnik — trzy $rednio wczesne odmiany ziemniaka jadalnego: Bartek, Gawin, Honorata;
II czynnik — pig¢ sposobow stosowania herbicydow i biostymulatorow: 1) wariant kontrolny: pielggnacja
mechaniczna, 2) herbicyd Harrier 295 ZC w dawce 2,0 dm3-ha'l, 3) herbicyd Harrier 295 ZC w dawce 2,0
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dm’ha™, a nastepnie po wschodach roslin dwukrotnie bioregulator Kelpak SL w dawce 2,0 dm’ha”,
4) herbicyd Sencor 70 WG w dawce 1,0 kg-ha, 5) herbicyd Sencor 70 WG, a nastepnie po wschodach
ro§lin dwukrotnie biostymulator Asahi SL w dawce 1,0 dm>ha’. Do oznaczenia wad zewnetrznych
z kazdego poletka 1 powtdrzenia pobrano w czasie zbioru po 100 bulw. W frakcji uzytkowej okreslono
wagowo wady zewngtrzne obejmujace: defekty ksztattu, zazielenienia, uszkodzenia mechaniczne oraz
przez szkodniki i perz. Nastgpnie do oznaczenia wad wewngtrznych pobrano dla kazdej odmiany i kazdego
sposobu stosowania herbicydow i biostymulatorow proby z trzech powtorzen. Na 30 bulwach wielko$ci
powyzej 0,035 m, na przekroju podluznym oznaczono wady wewngtrzne, tj. rdzawa plamisto$¢ i brunatna
pustowatos¢. Analiza wariancji wykazata, ze zarowno na plon bulw frakcji handlowej i plon bulw < 0,035 m
istotny wptyw miaty warunki wilgotno$ciowo-termiczne w czasie badan, odmiany oraz sposoby stosowania
herbicydow i biostymulatorow. Ponadto wykazano istotny wptyw lat badan, odmian oraz sposobow
stosowania herbicydéw i biostymulatoréw na udzial bulw z wadami zewngtrznymi i wewngtrznymi oraz
masy bulw z wadami. Najwigkszy plon bulw frakcji handlowej i bulw matych uzyskano w 2012 roku.
Najwigcej wad zewngtrznych stwierdzono w 2014 roku, ponadto suma wad zewngtrznych i wewngtrznych
byta najwigksza w tym sezonie i wynosita 12,2%. Najmniej bulw z wadami zewngtrznymi i wewngtrznymi
stwierdzono u odmiany Honorata, odpowiednio 1,4% i 0,2% wagowo. Rowniez udzial i masa bulw
z wadami byla najmniejsza u odmiany Honorata i wynosita odpowiednio 1,6% wagowo i 0,60 Mg-ha™.
Stosowane w badaniach herbicydy i biostymulatory mialy wptyw na udzial bulw z wadami w plonie.
Najmniej wad zewngtrznych 1 wewngtrznych stwierdzono po zastosowaniu herbicydu Sencor WG
1 biostymulatora Asahi SL.

Stowa kluczowe: plon frakcji handlowej, regulatory wzrostu, wady wewngtrzne, wady zewngtrzne,
ziemniak
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