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ABSTRACT

The yield components of pumpkin seeds and fruits were examined in Stara Pazova in period 2016-2017. Different pumpkin
populations were enrolled in the study, grown at following locations in Serbia: Sabac, Sumadija and Negotin.

Pumpkin originating in Sumadija was found to produce highest seed yield (0.738 t ha-t) and possess greatest average seed mass
per fruit (110.7 g). Highest fruit yield (95.1 t hat) and greatest fruit mass (14.5 kg) were recorded in population from Sabac. A
significant correlation (p < 0.001) was found between fruit yield and fruit mass, as well as between seed yield and seed mass per
fruit. Based on two-year experiment, following conclusions can be drawn: origin of population greatly affects all components of seed
and fruit yield; high yields of seeds in Northern Serbia can be produced by cultivating population from Sumadija, whereas high yields
of fruits can be produced by cultivating population from Sabac.
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REZIME

Istrazivanje komponenti prinosa semena i ploda populacija bele bundeve ispitivane su tokom 2016. i 2017. godine na lokaciji
severne Srbije u Staroj Pazovi. Za istrazivanje koriséene su populacije bele bundeve poreklom sa tri razlicita lokaliteta iz Srbije:
zapadna (Sabac), centralna (Sumadija) i istocna (Negotin).

Dobijeni rezultati ukazuju da poreklo populacije znacajno (p<0,01) utice na sve komponente prinosa bundeve. Kod populacije
poreklom iz Sumadije utvrden je najveéi prinos semena (0,738 t ha~!) i najveca prosecna masa semena po plodu (110,7 g), dok je
najveci ukupan prinos ploda bundeve (95,1 t ha-') i najveca prosecna masa ploda (14,3 kg) konstatovana kod populacije iz Sabca.
Zabelezena je visoka korelaciona zavisnost (p<0,001) izmedu ukupnog prinosa ploda i prosecne mase ploda, kao i kod ukupnog
prinosa semena i prosecne mase semena po plodu. Na osnovu rezultata dvogodisnjih istraZivanja uticaja populacije i ekoloSkih
uslova na komponente prinosa semena i ploda bundeve, mozemo izvesti sledeée zakljucke: - poreklo populacija bundeve znacajno
utice na sve komponente prinosa za dobijanje visokih prinosa semena bundeve u uslovima severne Srbije mozemo preporuciti

populaciju poreklom iz Sumadije, dok za proizvodnju ploda treba gajiti populaciju bundeve iz Sabca.

Kljuéne reci: bundeva, masa ploda, seme,korelacija.

INTRODUCTION

Pumpkins (Cucurbita maxima Duch.) are cultivated
throughout the world for culinary and medicinal uses. They are
referred to as high-yielding vegetables, which are easy to grow
and thereby cost-effective. Pumpkins have received considerable
attention in recent years owing to their nutritional and health-
protective values (Caili et al., 2007; Leljak-Levanic¢ et al., 2011,
Rozylo et al., 2014). The pumpkin is not very commonplace in
Serbia, although its fruits, harvested at a physiologically mature
stage, represent a rich source of valuable nutrients. White
pumpkin varieties and populations with orange flesh are
predominantly grown in Serbia. Pumpkin flesh is a delicious and
greatly appreciated additive in a vast variety of products for
children and adults. It is also a suitable and desired raw material
in the production of juices, jams and marinades, as well as a
colour additive for spaghetti and cakes (Muntean et al., 2002;
Danilchenko 2002).

Pumpkin flesh contains vitamin C (9-20 mg-100g™),
thiamine (0.05 mg), riboflavin (0.11 mg), niacin (0.6 mg),
vitamin Bg (0.06 mg), folates (0.16-0.20 mg), vitamin E (0.06
mg), vitamin K (1.1 pg), B-carotene (2-10 mg-100g™), and

nutrients such as potassium, phosphorus, magnesium, iron and
selenium (USDA National Nutrient Database 2004).

Due to growing concerns about the health of humans over
the last 20 years, organic production has rapidly expanded
attributable to a great demand for "healthy" food. Consequently,
recent comparative studies of various cultivation systems report
lower levels of pesticide residues and nitrates in crops,
mycotoxins in cereals, and increased concentrations of certain
useful secondary metabolites in organically produced fruits and
vegetables (Lairon, 2009; Brandt et al., 2011).

Modern agriculture in the early 21st century is characterized
by numerous uncertainties regarding the prospects of its future
development. Current trend analyses have rendered it possible
for a number of authors to argue and predict many changes in
agriculture (Kovacevi¢ i Momirovié, 2000; Kovacevi¢ i
Momirovi¢, 2003). One of such changes is the intensive
development of organic production, resulting in a growing need
for seeds produced in the organic farming system. The purpose
of this paper is to examine the potential for producing seeds and
fruits of different white pumpkin populations grown in the
organic production system, with an emphasis on the importance
of preserving genetic resources for organic production.
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MATERIAL AND METHOD

Table 3. F-values for the factors analyzed

Productive characteristios of three pumpkin | c.oiore | TR A TR0 SR Sl
populations were studied at locations in Stara Pazova per fruit
(Northern Serbia), the area of Zovice (Ltd. Jovanjica) Population (P) = = = s =
(76 m a.s.l., chernozem) 44° 47 '19.6" N, 20° 27' 56.2" P -
E, in the period 2016-2017. A total of three pumpkin Eco_lqglcal ns ns ns ns ns
populations were enrolled in the study, grown at the condition (E)
following locations in Serbia: Western (Sabac), PxE ns ns ns ns ns

Central (Sumadija) and Eastern (Negotin). The soil
properties are shown in Table 1.

Table 1. Properties of soil in the experimental plot

** _significant at 0.01; * - significant at 0.05; ns - not significant

were not

determined. The obtained

results,

indicating the effect of population/genotype on the

productivity of vegetables and field crops, are

Depth Type of soil CaCOs3 PH Humus | mg/100g soil consistent with the results reported by other authors
(cm) y % H20 [ nKcCl % P205 | K20 (Posti¢ et al., 2012, Posti¢ et al., 2017, Srdi¢ et al.,
0-30 | Chernozem 6.32 - 770 | 586 | 2800 | 17.71 2017).The greatest average seed mass per fruit
(110.7 g) was recorded in the pumpkin population

The seed sowing in containers was

performed in the first ten days of April, whereas

the planting in the open field was carried out in - -

the second ten days of May at a distance of 1 x fI:ng:]UISaet:gra TOtaEtsﬁ:i)y ield Averzgf‘rieif? r;wass see dlr'r?gsos @
1.5 m, in a plot area of 6 m% A full factorial P 9 9
experiment was established in a split-plot design Western 0.628 ¢ 941D 3191b

with four replicates. The management of Central 0.738a 1107 a 2596 C
pumpkin crops was conducted in keeping with Eastern 0.727 ab 109.1a 3351a
commonly accepted recommendations for this Average 0.698 104.6 3046
species. The harvest took place.in the seco_nd A B AxB A B AxB A B AxB
week of November. The following productive || gy o5 4728 3343 57.90 7.09 502 869 7.00 495 857
characteristics were analyze: total fruit yield, 0.01 64.84 4585 79.41 973 6.88 1192 9.60 6.79 11.75

average fruit mass, total seed yield, average seed
mass per fruit, and 1.000-seed mass. The

Table 4. Effects of population and ecological conditions on the pumpkin seed

ield in the period 2016-2017

meteorological condition data are show in Table 2.

Table 2. Meteorological conditions (air temperature and
precipitation) during the pumpkin growing season (2016 and
2017) and the long-term data (2008-2016) for the area of

Northern Serbia

from Sumadija, as well as the highest total seed yield (0.738 t
ha-t) (Table 4). The lowest total seed yield (0.628 t ha-t) was
recorded in the pumpkin population from Sabac, resulting from
the smallest seed mass per fruit (94.1 g). The average 1.000-seed
mass of the pumpkin populations analyzed ranged from 259.6 to
335.1¢.

The greatest average fruit mass (14.3 kg) was found in the

Month 5 2016mm 5 2017mm 02(?08'2?:2 pumpkin population from Sabac, which also produced the
highest total fruit yield (95.1 t ha-?) (Table 5).

March 86 | 1018 | 115) 302 | 87 | 554 The average smallest fruit mass (10.7 kg) was recorded in

April 150 | 614 | 124 | 471 | 144 | 363 the pumpkin population from Negotin, which also produced the
May 172 | 581 | 186 | 492 | 185 | 79.7 lowest fruit yield (70.9 t ha1) (Table 5).

Jun 224 | 1109 | 244 | 39.0 | 223 | 71.6 Based on the correlation analysis performed, the correlation

July 241 | 417 | 255 | 267 | 245 | 54.6 between the total fruit yield and the average fruit mass, as well

August 21.7 | 433 | 258 | 237 | 242 | 39.8 as between the total seed yield and the average seed mass per
September | 188 | 46.7 | 184 | 36.6 | 19.6 | 48.9 fruit proved high (p < 0.001) (Table 6).

Average-sum| 18.3 | 463.9 | 18.1 | 2525 | 18.9 | 386.3

Table 5. Effects of population and ecological conditions on
the pumpkin fruit yield in the period 2016-2017

The experimental data obtained were processed using the
statistical package STATISTICA 8.0 for Windows (Analytical
software, Faculty of Agriculture, Novi Sad, Serbia). The
differences between the treatments were determined by the
analysis of variance (ANOVA), whereas the least significant
difference test (LSD) was used for the individual comparisons.
The correlations between the parameters values obtained were
determined using the Pearson correlation coefficient (r).

RESULTS AND DISCUSSION

An analysis of the productivity features of pumpkin
populations (Table 3) showed highly significant (p < 0.01)
differences only relative to different populations (Factor P). The
impacts of ecological conditions (Factor E) and the interactions
between the experimental factors (P x E) on the traits analyzed

Population from | Average fruit mass Total fruit yield
Serbia (kg) (t hat)
Western 143a 95.1a
Central 11.8b 786b
Eastern 10.7 bc 70.9 bc
Average 12.3 81.5

A B AxB A B AxB

LSD 005 194 137 238 1295 9.16 15.87

001 267 189 327 17.77 1256 21.76

CONCLUSION

Relative to the results of a two-year experiment on the effect
of population and ecological conditions on the components of
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Table 6. The correlation coefficients between the traits analyzed

Kovacevi¢ D., Momirovi¢ N. (2000): Uloga integralnih

(n=5) sistema  suzbijanja korova u konceptu odrzive
Average poljoprivrede. Sesti kongres o korovima. Zbornik radova.
Traits Average | Totalseed | . ./~ | 1.000 Banja Koviljaga, 19-22 jun, 116-151.
fruit mass yield per fruit seed mass Kovacevi¢ D., Momirovi¢ N. (2003): Sustainable
. - - - farming systems - the concept toward environmental
Total fruit y|e.|d 0.99995™** |-0.9155™* | - 0.9154** |0.0058 NS | ) pection. 1st International symposium Food in the 21st
Average fruit - -0.9150** | - 0.9149** |0.0046 NS Century.Book of proceedings, SUbOtiCﬁ, 14-17,
mass ' ' ' November, 196-211.
Total seed yield ) 0.999g7%** | ~0-3995 Lairon, D. (2009): Nutritional quality and safety of
NS organic food. A review. Agron. Sustain. Dev. 2009, 30,
Average seed i - 0.3997 33-41.
mass per fruit NS Leljak-Levani¢ D., H. Cip¢i¢ Paljetak, L. Uzelac, S.
1.000 ) Mihaljevi¢, N. Bauer, M. Krsnik-Rasol, S. Jelaska,
seed mass Extracellular glycoproteins in embryogenic culture of

Pearson correlation coefficient: *** P < 0.001, ** P <0.01, * P

<0.05, respectively

pumpkin seed and fruit yeld, the following conclusions can be

drawn:

- The origin of population greatly affects all the components of
pumpkin seed and fruit yield;

- High vyields of pumpkin seeds in Northern Serbia can be
produced by cultivating the pumpkin population from
Sumadija, whereas high yields of pumpkin fruits can be
produced by cultivating the pumpkin population from Sabac
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