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Evaluation of parsnip varieties (Pastinaca sativa L.)
on productivity and adaptability in the conditions
of the Right-Bank Forest-Steppe Of Ukraine

Abstract. Commercial products of parsnip were formed in the conditions of the Right-Bank Forest-
Steppe of Ukraine within the sum of effective temperatures of 1356 1495°C, precipitation amounts
0f 171 318 mm, and relative humidity of 57 64%. The yield value had an inverse relationship with the
sum of temperatures and a direct relationship with the amount of precipitation, relative humidity,
and hydrothermal coefficient. The highest yield in the conditions of the Right-Bank Forest-Steppe
of Ukraine is provided by Stymul and Pul's varieties with a total yield of 46.2 and 44.8 t/ha, and
a marketability of root crops of 89 and 88%, respectively. Pul's and Stymul varieties had the highest
breeding value of genotype in terms of yield (BVGi = 46.2 and 44.8, respectively), high ecological
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stability (Sgi = 343 and 1.96, respectively), and plasticity (bi = 1.47 and 0.89%, respectively). The highest
indicator of general adaptive ability for plant productivity was observed in the Stymul (GAA=3.12) and
Pul's (GAA=176) varieties. According to the indicator of specific adaptive ability, the Stymul variety
(SAA =2.52) and Pul's (SAA = 0.78) were highlighted. According to the biochemical composition of
root crops, the varieties under study did not exceed the control. However, in the Borys variety, the
content of dry matter - 25.1%, dry solute - 15.8%, and sugar content — 6.4% was at the control level.
All varieties were identified to have a high content of vitamin C - 8.9 10.1 mg/100 g. The varieties
did not tend to accumulate nitrates and their content ranged from 67 to 80 mg/kg and was below
the maximum allowable level (MAL 250 mg/kg). The highest tasting score of 5.6 points was given by
the Pul's variety. It is recommended to grow highly productive varieties of parsnip - Stymul and Pul's
to obtain a consistently high yield of root crops (44.8 46.2 t/ha) and their marketability at the level
of 88 89% with a high content of basic biochemical components in the conditions of the Right-Bank

Forest-Steppe of Ukraine on medium-podzolic coarse-pollinated light loamy turf soil

Keywords: yield, quality indicators, stability, plasticity, breeding value of the genotype

RELEVANCE

Providing the population with high-quality and
environmentally safe products is one of the main
socio-economic problems of modern times (En-
galycheva, LA. et al., 2021). Parsnip seed is a val-
uable vegetable crop (A¢imovi¢, M.G., 2017). The
chemical composition of parsnip is quite mul-
tifaceted and includes a substantial number of
biologically active compounds that determine a
wide range of its biological properties, which can
effectively affect various organs and systems of
the body and maintain their health (Shimoro-
va, J.E. et al,, 2017)

The problem of selecting and using environ-
mentally plastic variety samples is an important
element of adaptive vegetable growing. Its cor-
rect solution enables the efficient using material
and natural resources and reduces production
costs (Gaplaev, M.Sh., 2016).

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS
Since each variety, depending on the grow-
ing conditions, realises its genetic potential
differently, it is advisable to choose ones of

intensive type that differ in biological charac-
teristics within the same soil and climate zone
toreduce the risks associated with weather in-
stability (Gaplaev, M.Sh., 2014; Potapskyi, Y.V,
2015; Khareba, V.V. § Komar, 0.0., 2017). Breed-
ing is equally important for product quality.
The concept of quality includes various prop-
erties, starting from the biochemical compo-
sition, which determines the nutritional value,
taste properties, and transportability, suita-
bility for storage (Cherkasova, VK. § Shabet-
ya, O.N., 2014).

Parsnip, as an object of breeding, are char-
acterised by narrow genetic diversity and lower
genetic variation in comparison with other root
crops (Fedorova, M.I. et al., 2017) Varietal popu-
lations and hybrids F, of parsnip must have a
number of mandatory characteristics, such as
high and stable yield of root crops and seeds,
improved product quality, good suitability for
storage, cold resistance, suitability for mech-
anised harvesting, high resistance to adverse
environmental conditions (Fedorova, M.I &
Stepanov, V.A., 2017, Sokolova, D.V,, 2018).
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Thus, the most effective and profitable is the
widespread introduction of varieties and hy-
brids with a genetically determined level of ad-
aptation to soilclimatic zones of their cultivation
(Komar, 0.0. et al., 2020)

The purpose of the study is the selection
of the most adapted, high-yielding varieties of
parsnip with a high content of basic biochemical
components.

MATERIALS AND METHODS

Experimental studies were conducted during
2015-2019 in the field experiment of the De-
partment of Vegetable Crops in the EL “Fruit and
vegetable garden” of the National University of
Life and Environmental Sciences of Ukraine in
the conditions of the Right-Bank Forest-Steppe
of Ukraine. The soil of the experimental site
is turf-medium-podzolic, coarse-dusty, light
loamy. Humus content - 1.8%, total absorbed
bases - 6.43 mgEq/100 g of soil, content of easily
hydrolysed nitrogen - 42.1 mg/kg, mobile phos-
phorus - 52 mg/kg, and potassium - 41 mg/kg.
The reaction of the soil medium is close to neu-
tral (pH of the salt extract is 6.1).

The following varieties were studied: Petryk
(control), Stymul, Borys, and Pul's. The size of the
accounting experimental plot was 11.3 m?, the
repetition is fourfold. Variants in the experiment
were placed systematically. The predecessor for
parsnip was cucumber. Sowing was carried out
in the second decade of April according to the
45x10 cm scheme to a depth of 1.52 cm with a
seeding rate of 3 kg/ha. In the phase of two true
leaves, the final density of plants was formed.

RESULTS

It was established that commercial products of
parsnip were formed in the conditions of the
Right-Bank Forest-Steppe of Ukraine during
the growth period of shootstechnical ripeness
during 2015-2019 within the sum of effective

temperatures of 13561495°C, precipitation
amounts of 171318 mm, and relative humidity of
5764%. The yield value had an inverse relation-
ship with the sum of temperatures and a direct
relationship with the amount of precipitation,
relative humidity, and hydrothermal coeffi-
cient. An increase in the sum of effective tem-
peratures by 1°C provided a decrease in yield
in the Borys variety by 6.0 kg, Stymul - 6.3 kg,
Pul’s - 7.2 kg with a control indicator of 10.5 kg.
An increase in the amount of precipitation by 1
mm contributed to an increase in yields in the
Stymul variety by 12.2 kg, Borys - 9.1 kg, and
Pul’s - 8.5 kg with a control indicator of 11.8 kg.
An increase in relative humidity by 1% provid-
ed an increase in yield in the Stymul variety by
244 kg, Borys — 171 kg, and Pul’s - 130 kg with a
control indicator of 199 kg. An increase in the
hydrothermal coefficient by 0.1 contributed to
an increase in yield in the Stymul variety by
327 kg, Borys - 251 kg, and Pul's - 231 kg with a
control indicator of 317 kg.

Varietal characteristics affected biometric
indicators in parsnip plants (Table 1). In terms of
technical ripeness, the largest number of leaves
on the plant (9.6 pcs.) were identified in the Pet-
ryk variety (control), and the smallest amount -
(8.0 pcs.) in the Borys variety, which is 1.6 pcs. less
than the control. In the Stymul and Pul’s variety,
this indicator was 87 and 8.3 pcs., which is 0.9
and 13 pcs. less than the control, respectively.
The height of the plant in the studied varieties
ranged from 53.0 cm to 627 cm. However, the
plant was higher in the Stymul variety, and lower
in the Petryk variety (control).

The largest mass of leaves to the total mass
of plants was determined in the Stymul (32.6%)
and Pul's (30.5%) varieties, which is 3.9% and
1.8% more than the control, respectively. In the
Petryk (control) and Borys varieties, this indi-
cator was 287% and 29.1%. The largest length
of root crops (28.2 cm) was characteristic of the
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Petryk variety (control), while the diameter of
root crops was 7.6 cm, and the shape index was
3.72. The smallest length of root crops (23.2 cm)

was identified in the Borys variety, while the di-

ameter of root crops was 6.8 cm, and the shape
index was 3.42.

Table 1. Biometric indicators of parsnip plants

in the technical ripeness phase (average for 2015-2019)

. Variety
Indicator

Petryk (c)* Stymul Borys Pul’s

Number of leaves, pcs. 9.6 8.7 8.0 8.3
Plant height, cm 53.0 62.7 55.4 57.6

Leaf weight, g 73 102 78 90
Leaf weight (% of total plant weight) 28.7 32.6 29.1 30.5
Root crop length, cm 28.2 26.5 23.2 24.7
Diameter of root vegetables, cm 7.6 8.5 6.8 9.4
Form index 3.72 3.10 3.42 2.63
Marketability of root vegetables, % 81 89 86 88
Weight of root vegetables, g 181 210 190 205

Note: (c)* - control

Stymul and Pul’s varieties were character-
ised by the highest weight and marketability of
root crops, which is 29 g and 24 g, respectively,
and 8.0% and 7.0% more than the control.

A substantial amount of dry matter was
accumulated in the varieties under study -
24.725.4% (Table 2). Root crops of the Petryk
variety (control) accumulated the most dry
matter - 254%. Borys root crops were char-
acterised by a high dry matter content (25.1%),
which is within the control range. The content

of dry solute in the varieties under study
ranged from 14.4% to 16.5%. The highest sug-
ar content (6.7%) was observed in the Petryk
variety (control), and the lowest in the Sty-
mul variety (6.0%). The content of vitamin C
in root vegetables was highest in the Petryk
variety (control) - 10.1 mg/100 g. Thus, in the
Borys, Stymul, and Pul's varieties, the vitamin
C content was 8.9 mg/100 g, 9.2 mg/100 g, and
9.6 mg/100 g, respectively, which is substan-
tially less than the control.

Table 2. Main biochemical parameters
and tasting assessment of parsnip root crops (average for 2015-2019)

Content
q d o Tasting score,
Variety ry matter, % sugars (sum), vitamin C, nitrates, mg/ Units
general soluble % mg/100 g kg
Petryk (c)* 25.4 16.5 6.7 10.1 75 4.7
Stymul 24.7 14.4 6.0 9.2 60 5.1
Borys 25.1 15.8 6.4 8.9 80 5.4
Pul’s 24.9 15.0 6.1 9.6 67 5.6
HIP 0.43 0.13 0.39 0.37 2.31

Note: (c)* - control
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Among the safety indicators of fresh vege-
table products, special attention is paid to the
content of nitrates in them. At the same time,
the presence of nitrates in the plant and their
accumulation in food organs is a biological ne-
cessity for the nutrition and photosynthetic ac-
tivity of plants.

Parsnip roots of the Stymul variety were
characterised by the lowest nitrate content -
60 mg/kg, the Borys variety had the highest
(80 mg/kg). The nitrate content in the varieties
under study was below the maximum allowable
level (MAL 250 mg/kg). According to organoleptic

parameters, the best among the studied assort-
ment was the Pul’s variety, which received the
highest score of 5.6 points during the tasting.
The Petryk (control), Stymul, and Borys varieties
also scored a high tasting score of 47,51, and 5.4
points, respectively.

A substantial variation in the yield of pars-
nip by year (2015-2019) was identified in the
Stymul and Petryk varieties. Over the years
of research, it was 8.6% or 4.2 t/ha and 6.3% or
2.6 t/ha, respectively. In the Pul's and Borys vari-
eties, this indicator reached 5.6% or 2.6 t/ha and
5.3% or 2.3 t/ha, respectively (Table 3).

Table 3. Parameters of adaptive capacity, ecological stability,
and plasticity of parsnip varieties by yield (average for 2015-2019)

Yield, t/ha @ Adaptive ability . N )
S o 5 Z 3
€S > b~ =3
Variety . - s = | saA 2 = g3
- = S S o
min max X £z GAA (Vi) (CACi) 5 é § Q
- -
E @ & | s
Petryk (c)* 38.4 41.0 39.6 2.6 -3.42 0.65 2.03 0.81 22.6
Stymul 44.7 48.9 46.2 4.2 3.12 2.52 3.43 1.47 46.2
Borys 40.8 43.1 41.6 2.3 -1.45 0.71 2.03 0.83 41.6
Pul’s 43.9 46.5 44.8 2.6 1.76 0.78 1.96 0.89 44.8
HIP,, 2.62

Note: (c)* - control

During 2015-2019, a substantial difference
in yield was identified in Stymul (46.2 t/ha) and
Pul's (44.8 t/ha) varieties, which is 6.6 t/ha or
16.7% and 5.2 t/ha or 13.1% more than the control,
respectively. The yield of the Borys variety was at
the control level and amounted to 41.6 t/ha.

The Stymul (GAA =3.12) and Pul's (GAA=176)
varieties were characterised by the highest gen-
eral adaptive ability (GAA), reflecting the preser-
vation of genotype traits under various environ-
mental conditions. The lowest GAA is noted in

the varieties Borys (GAA =145) and Petryk (con-
trol) (GAA=3.42).

According to the indicator of specific adap-
tive ability (SAA), which indicates the plastici-
ty of the variety, i.e. adaptability to individual
conditions, the Stymul (SAA =2.52) and Pul’s
(SAA = 078) varieties had better stability. The
worst varieties in this parameter were Borys
(SAA=071) and Petryk (control) (SAA=0.65).

The relative stability index ranged from 1.96
to 3.43. Thus, all the varieties of parsnip under
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study can be attributed to a highly stable group.
It was identified that the Petryk (control) and
Borys varieties had the lowest sensitivity to
growing conditions. Thus, with an increase in
the average yield level by 1 t/ha, the increase in
root crops was 0.81 and 0.83 t/ha, respectively.
The changes in the growing conditions affected
the Stymul and Pul’s varieties the most (with an
increase in the average yield level by 1t/ha, the
increase in root crops was 1.47 and 0.89 t/ha, re-
spectively).

By BVG indicator, the best in descending or-
der were parsnip varieties of seed Stymul, Pul’s,
Borys, and Petryk (control).

CONCLUSIONS

Itis recommended to grow highly productive va-
rieties of parsnip - Stymul and Pul’s to obtain a
consistently high yield of root crops (44.846.2 t/
ha) and their marketability at the level of 8889%
with a high content of basic biochemical com-
ponents in the conditions of the Right-Bank
Forest-Steppe of Ukraine on medium-podzolic
coarse-pollinated light loamy turf soil. In con-
nection with the forecast of experts on climate
aridification, it is promising to create varieties
that are comprehensively resistant to drought,
extreme temperatures, acidity, salinity, and oth-
er environmental stress factors.
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0.0. Komap

KaHAmaaT CinbCbKOrocnoaapcbkix Hayk, CTaplinii BUKAaaau
HauioHanbHWI yHiBEpCUTET BiopecypciB i NPUPOAOKOPUCTYBAHHSA YKpaiHu
03041, syn. lrepois O6opoH#n, 15, m. Kunis, YkpaiHa

B.B. Xapeba

Akazemik HaluioHanbHOT akademii arpapHUX HayK, JOKTOP Ci/IbCbKOroCcnoAapCbKux Hayk, npodecop
HauioHanbHWIM yHiBepcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHA YKpaiHM
03041, Byn. lrepois ObopoH#u, 15, m. Kunis, YkpaiHa

1.0. ®epocin

KaHAamaaT CinbCbKOrocnoAapcbkix Hayk, AOLEHT, 3aBiaysady kKadeapu
HauioHanbHWI yHiBEpCUTET BiopecypciB i NPUPOAOKOPUCTYBAHHSA YKpaiHu
03041, syn. lrepois O6opoH#n, 15, m. Kinis, YkpaiHa

0.B. Xapeba

[OKTOp CiZIbCbKOrocnoAapcbknx Hayk, npodecop
HauioHanbHMI yHiBEpCUTET BiopecypciB i NPUPOAOKOPUCTYBAHHSA YKpaiHK
03041, Byn. lepois ObopoHK, 15, m. Kuis, YkpaiHa

OuiHkKa copTiB nacTtepHaky (Pastinaca sativa L.)
3a NPOAYKTUBHICTIO Ta aganTUBHICTIO
B ymoBax NpaBo6epe)xHoro Jlicocteny YKpaiHu

AHoTauia. ToBapHa IIPOAYKIIia macTepHaKy ¢opmyBasacs B yMoBax [IpaBobepeskHoro Jlicoctery
VKpaiHu B MeKax cCyMU epeKTUBHUX TeMIlepaTyp 1356 1495 °C, KinbkocTi omazis 171 318 MM Ta
BimHOCHOI BOJIOTOCTI TIOBITPST 57 64%. BenuurHa BPOXKaMHOCTI Mayia 06epHEHY 3aJIeKHICTh Bif
CyMHU TeMIlepaTyp 1 NpaAMy 3aJIeKHICTh Bif KUIBKOCTI OIafiB, BIIHOCHOI BOJIOTOCTI IIOBITpA Ta
rigpoTepMiuyHOTO KOedilieHTa. HaMBUILy BpOKaMHICTE B yMoBax IIpaBobepeskHoro JlicocTerry
VKpainu3abesneuniv copTy CTUMyTi[TybCi33araibHOI0 BpOKaNHICTI046,2144,8 T/raTaTOBapHIiCTIO
KopeHeIU1oZiB 89 i 88% BianosinHo. CopTH IIynbce i CTUMYN Majly HAaMBUIIY CeNeKIiNHY LiHHICTh
TeHOTHITY 38 BpoyKaiHicTio (BVGi=46,2 i44,8 BiAMOBIAHO), BUCOKY €KOJIOTIYHY CTabiIbHICTh (Sgi=3,43
i 1,96 BimmoBimHO) Ta racTU4HIicTh (bi=1,47 i 0,89% BigmoBiAHO). HalBUILMI IOKA3HUK 3arajbHOl
aJanTUBHOI 3MAaTHOCTI 3a IPOAYKTUBHICTIO POCIWH CIIOCTepirases y copTiB Ctumyn (GAA =312) Ta
ITynbe (GAA =176). 3a ITOKa3HUKOM CIIeludiYHOI afarlTUBHOI 3MaTHOCTI BULITMINCA COPTH CTUMYIT
(SAA =2,52) ta ITynbc (SAA=0,78). 3a 6i0XiMIYHNM CKIIaZ0M KOPEHEIUIOAIB JOCIIKyBaHi COPTU He
TepeBUIIyBai KOHTPOJIb. [IpoTe y copTy Bopuic BMICT Cyx0l pedoBHUHU — 25,1%, CyXUX PO3YNHHUIX
PeYoBHH - 15,8% Ta 1yKpiB - 6,4% 6yB Ha piBHI KOHTPOJIIO. BCi COPTYU XapaKTepPU3yBaIUCA BUCOKUM
BMicToM BiTaminy C - 8,9 10,1 Mr/100 1. CopTu He 6y/Iu CXWIBHI I0 HAKOTIMYEHHS HiTpaTiB, iX BMicT
KOJIMBABCA Bif 67 10 80 MI/KT i 6YB HMKYKMM 3@ MAKCUMAJIBHO AOMYCTUMUY piBeHb (MIP 250 Mr/
Kr). HaliBUILy AerycTaliifiHy OLiHKy 5,6 6aia oTpuMaB copT ITyibc. PEKOMEHIOBaHO BUPOLIYBATH
BUCOKOITPOIYKTHUBHI COpPTH TacTepHaky — CTuMys i [TyyibC OIS OTpMMaHHA CTabiIbBHO BUCOKOI
BPOKAMHOCTI KOpeHerioAis (44,8 46,2 T/ra) Ta ix TOBapHOCTI Ha piBHI 88 89% 3 BUCOKUM BMiCTOM
OCHOBHUX 6i0xiMiYHMX KOMITOHEHTiB B yMoBax IIpaBobepeskHoro JlicocTery VkpaiHu Ha
CepeHbOIII30/IMCTOMY KPYITHOIIWIYBAaTOMY JIETKOCYITIMHKOBOMY IePHOBOMY I'DYHTI

KnouoBi cnoBa: yposkaiHiCTh, MOKA3HUKU AKOCTi, CTAbiNbHICTh, MIACTUYHICTD, CENIEKIiMHa
LIiHHICTb FeHOTUITY
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