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ABSTRACT: An assortment of 15 cultivars of root parsley was studied in field experiments to evaluate morphological characteristics,
market yield, content of selected minerals and nitrate content. Storage ability of roots was also assessed. Mean root weight ranged
from 87 g (cv. Bartowich Long) to 129 g (cv. Atika). Root head diameter was from 39 mm (cv. Lange) to 49 mm (cv. Halflange
Omega and Hamburg). Mean root yield amounted to 1.35 kg/m” and the highest value was found in cv. Atika. Nitrate content did
not exceed the tolerance limit ranging from 113 to 617 mg/kg of f.m. Mean content of K was 4,690 mg, Ca 124 mg, Mg 509 mg,
and Na 425 mg/kg of f.m. Weight losses ranged from 10 to 32%; cv. Jadran showed the lowest value. Newer Czech cultivars (Atika,

Jadran, Orbis) had a good commercial and growth potential.
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Parsley is a typical root vegetable grown in this coun-
try. The area under parsley in the Czech Republic is
around 1,500 ha. RUMPEL and KANISZEWSKI (1994)
found the mean marketable yield to range from 18.8 to
21.1 t/ha, which is the level corresponding to a range
of 15 to 20 t/ha published by MALY et al. (1998). Total
Czech production ranges from 10 to 18 thousand tons
and mean yield level is from 9.9 to 11.8 t/ha. A current
Czech list of registered cultivars includes 14 parsley cul-
tivars of inland and foreign origin. The quality of a large
portion of domestic production is still below the market
demand. Mean annual consumption of parsley is nearly
2 kg per capita.

The nutritional value of parsley roots is characterised
by mean content (in mg/kg of fresh matter) of 5.3 mg of
beta-carotene, 1.1 mg of thiamine, 1.0 mg of riboflavin,
1.6 mg of pyridoxine, 340 mg of vitamin C (KOPEC
1998). Table 1 shows the content of nitrates and miner-
als.

Parsley can be stored after a short drying period (di-
rectly after harvest at 15°C) at temperatures between
—1 and +1°C and relative air humidity around 95% for
several months (BAKOWSKI et al. 1994; MALY et al.
1998). BAKOWSKI et al. (1994) also found the signifi-
cant effect of cultivar on storage ability of roots. Mean
weight losses were 11-16%.

The aim of this paper was to compare a selected as-
sortment of home and foreign parsley cultivars for their
morphological characteristics, yield, storage ability and
nutritional value.

MATERIALS AND METHODS

Experiments were conducted in an open field of the
Faculty of Horticulture in Lednice. Fifteen cultivars (Ta-
ble 2) of root parsley were included in the experiment.
The culture was sown on April 1% 1997 and April 6"
1998. Final density was 50 plants per square meter. One
experimental parcel was 10 m” in size and each cultivar
was sown in three replications. Common cultural prac-
tices were used during the growing season. Additional
irrigation was applied if necessary. A single irrigation
dose was 20 mm. Harvest was finished on October 20"
1997 and October 23™ 1998.

Soil analysis showed the following results in 1997
and 1998: 7.3 and 7.4 pH, nutrient content in mg/kg:
2.9 and 3.2 mg of N-NO;, 199 mg and 193 mg P, 409 and
396 mg K, 4,329 and 4,955 mg Ca, respectively.

The following characteristics were evaluated: root
weight, root length, root head diameter (in the thickest
part of the root) and market root yield. Nutritional qual-
ity analysis consisted in determination of nitrates, potas-
sium, calcium, magnesium and sodium content. Nitrates
were analysed by ion-selective electrode Crytur (Crytur,
CZ) and content of cations was determined by capillary
isotachophoresis on Ionosep (Recman, CZ).

Weight losses were evaluated by determination of root
weight decrease during the period from October 23™
1997 to March 28" 1998 and from November 5" 1998
to April 14™ 1999. Root samples were stored at 1.5°C
and 90% relative air humidity.
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Table 1. Content of nitrates and selected minerals in parsley root (mg/kg of fresh matter)

N-NO; Ca Mg K Na References
'PRUGAR, PRUGAROVA (1985)
79-266° 2S0UCI et al. (1991)
154-290* 400° 2507 4,000° *BAKOWSKI et al. (1994)
40-1,657" 970° 500° 5,080° 300° *RUMPEL, KANISZEWSKI (1994)
476’ 1,380° 5,540° 5608 SLACHMAN et al. (1997)
1,224° 516° SKOPEC (1998)

’SIOMOS, DOGRAS (1999)
US Department (2001)

Table 2. Mean content of nitrates and selected minerals in parlsey roots (mg/kg f.m.)

Cultivar Origin K Ca Mg Na N-xo,
Atika Semo (CZ) 5,527 151 542 384 466
Bartowich Long Johnny’s (USA) 5,642 114 430 547 248
Dobra Seva-Flora (CZ) 4,990 133 616 201 478
Fakir Kiipper (GER) 4,436 120 494 315 343
Halblange Hild (GER) 4,664 122 529 317 220
Halblange Fakir Hild (GER) 4,459 125 469 254 617
Halblange Perfekta  Kiipper (GER) 4,561 128 438 274 438
Halflange Omega Royal Sluis (NL) 4,320 127 551 335 432
Hamburg King’s (UK) 5,070 125 584 341 113
Hanacka Semo (CZ) 4,567 136 439 292 239
Jadran Semo (CZ) 4,012 104 595 704 380
Lange Hild (GER) 4,398 97 486 592 462
Lange-glatte KP Kiipper (GER) 5,052 125 506 348 429
Lange-glatte RZ Rijk Zwaan (NL) 4,542 130 453 841 383
Olomoucké dlouhd ~ Semo (CZ) 4,214 120 483 549 280
Orbis Semo (CZ) 4,593 121 532 498 271
Mean 4,690 124 509 425 362
Effects cultivar ns ns ns ns *
year *x *x ns ns ns

ns — not significant, * — significant difference at P = 0.05, ** — significant difference at P = 0.01

Mean air temperature recorded during vegetation in
1997 and 1998 was 15.7°C and 17.1°C, temperature sum
2,738°C and 3,047°C, rainfalls 365 mm and 378 mm,
respectively.

Statistical analysis (ANOVA, correlation analysis)
was performed by statistical software package Unistat
version 4.53 (Unistat, USA) at 95% level of proba-
bility.

RESULTS

Figs. 1, 2 and 3 show the morphological character-
istics of parsley roots. The highest root weight was re-
corded in cv. Atika (129 g) while the lowest root weight
was found in Bartowich Long (87 g). Mean root weight
was 108 g and cultivar was confirmed as a significant
factor influencing this characteristic.
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The mean root head diameter was 45 mm (Fig. 2).
Cultivars Halflange Omega and Hamburg resulted with
49 mm and cv. Lange had 39mm root diameter only.
Significant effect of cultivar and year was determined.

Root length (Fig. 3) showed the mean value of
162 mm and ranged from 206 mm (cv. Lange-glatte RZ)
to 147 mm (cv. Hanackd). The effect of cultivar was
found significant, but the effect of year was not con-
firmed to be significant.

Figure 4 shows yield parameters. The mean yield
level ranged from 1.09 to 1.62 kg/m’. The highest yield
was found in cv. Atika and the lowest value was deter-
mined in Bartowich Long. Significant effects of cultivar
and year were proved.

The results of nutritional quality evaluation are
shown in Table 2. The N-NO; average content of
roots ranged from about 113 to 617 mg/kg of f.m.
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Hamburg

The minimum and the maximum nitrate level in roots was
recorded in cultivars Hamburg and Halblange Fakir, res-
pectively. While no effect of year was found, cultivar
was confirmed as a significant factor influencing nitrate
content in roots.
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Halflange Omega

Fig. 1. Mean root weight of parsley cultivars (g)

The highest potassium content was found in cv. Bar-
towich Long (5,642 mg/kg) and the lowest value in
cv. Jadran (4,012 mg/kg). Mean content of K was
4,690 mg/kg. The effect of growing season on potassium
content was found statistically significant.

Fig. 2. Mean root head diameter of parsley
cultivars (mm)
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Fig. 3. Mean root length of parsley cultivars
(mm)
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Mean calcium content in roots was 124 mg/kg of
f.m. Cv. Atika had the highest content (151 mg/kg)
and the lowest calcium levels were determined in
cv. Lange (97 mg/kg). Year was confirmed as a sig-
nificant factor influencing calcium content in parsley
roots.

The highest magnesium content was recorded in cv.
Dobra (616 mg/kg f.m.) while the lowest level was
found in cv. Bartowich Long (430 mg/kg f.m.). Mean
content of Mg was 509 mg/kg f.m. The effect of cultivar
or year was not statistically significant.

Cv. Lange-glatte RZ resulted with the highest sodium
content (841 mg/kg) while cv. Dobra showed the value
of 201 mg/kg. The effect of cultivar and year was not
observed.

The results of storage ability evaluation documented
weight losses from 10 to 32% during both years (Fig. 5).
Minimum losses were found in cv. Jadran (10%) and
maximum ones in cv. Dobra (23%). A significant ef-
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Fig. 4. Mean marketable root yield of
parsley cultivars (kg/m?)
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Fig. 5. Losses of root weight of parsley
cultivars (%)

fect of cultivar and year on this parameter was con-
firmed.

DISCUSSION

The results of morphological evaluation brought
different values for the chosen parsley assortment.
Root diameter was larger than 25 mm in all evalu-
ated cultivars, which is the limit for the first quality
market product. The highest root diameter correlates
with root weight (Fig. 6). On the other hand, a nega-
tive correlation (» = —0.65) was found between root
diameter and root length (Fig. 7). Figs. 6 and 7 show
linear equations and correlation coefficients of ana-
lysed data. No other correlation between the morpho-
logical characteristics and no correlation with yield
were detected.

It can be concluded that all tested cultivars have
satisfactory morphological characteristics that can com-

HORT. SCIL (PRAGUE), 30, 2003 (2): 67-72



60 -

Fig. 6. Correlation of root diame-
ter with root weight
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ply with Czech quality standards. The thicker the root,
the heavier it is. Market demand is for shorter roots that
produce less kitchen waste.

The yield levels are in the range of 10 to 16 t/ha.
These results correlate more with Czech average parsley
yields than with yields achieved in Poland (RUMPEL,
KANISZEWSKI 1994). There is still a high potential of
parsley genotypes to increase the yield levels. The use
of appropriate cultural practices should solve most con-
temporary problems.

Contents of potassium, magnesium and sodium were
similar to data of SOUCI et al. (1991), KOPEC (1998) or
other authors. Calcium content was lower if compared
with literature data. Many papers describe strong effects
of cultivar, weather conditions and growing season on nu-
tritional quality (VULSTEKE et al. 1996; GUTEZEIT, FINK
1999). The effect of cultivar on the content of selected
nutrients in roots was not found statistically significant,
but weather conditions in the particular years influenced
the content of potassium and calcium in roots.

Regulation of the Czech Ministry of Health sets down
the maximum tolerable nitrate level 700 mg/kg of f.m.
for root vegetables. BAKOWSKI et al. (1993) did not find
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210 Fig. 7. Correlation of root diame-
ter with root length

any excessive amount of nitrates in parsley roots. This
limit was not exceeded in our experiments either, but the
value of cv. Halblange Fakir approached the maximum
tolerance level. Nitrate content corresponded to the cited
data of RUMPEL and KANISZEWSKI (1994) or SIOMOS
and DOGRAS (1999).

Storage losses were significant and more important
in cultivars represented by the older cv. Dobra, but
some of the newer cultivars resulted with quite high
losses. Atika, Jadran and Hanacka showed good stor-
age ability. A new breeding programme should focus
on this problem together with increasing parsley resist-
ance to diseases.

The tested newer Czech cultivars (Atika, Jadran,
Orbis) showed good quality characteristics as well
as nutritional quality and storage ability. The risk of
higher nitrate levels can be neglected in our cultivation
system.
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Porovnani vybranych parametri sortimentu koienové petrzele [Petroselinum crispum

conv. radicosum (Alef.) Danert]

ABSTRAKT: V polnich pokusech byl hodnocen sortiment 15 odriid kofenové petrzele. Byly sledovany morfologické vlastnosti,
trzni vynos kofentl, obsah vybranych mineralnich latek a dusi¢nand. Byly také hodnoceny ztraty v pribéhu skladovani kotend.
Primérna hmotnost kofenti byla 108 g s rozsahem od 87 g (Bartowich Long) do 129 g (Atika). Primér hlavy kofene byl od
39 mm (Lange) do 49 mm (Halblange Omega a Hamburg). Vynos se pohyboval na priimérné tirovni 1,35 kg/m?, pfitom nejlep-
Sich vysledkd dosahovala odriida Atika. Obsah nitratt nepiekrocil zdravotni normu a byl v rozsahu od 113 do 617 mg/kg ¢.h.
Podil drasliku byl v praméru 4 690 mg, vapniku 124 mg, hoi¢iku 509 mg a sodiku 425 mg/kg ¢.h. Zjisténé ztraty ¢inily od 10 do

vy

a péstitelsky potencial.

Kli¢ova slova: petrzel; morfologické vlastnosti; vynos; nutri¢ni hodnota; skladovatelnost; odrida
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