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Abstract

Sweet corn is considered as tasty and quality food. Its kernels contain sugars that are in good
balance with amino acids, minerals and vitamin B. It is used as fresh product right after the
harvest, but also for further industrial processing, freezing and canning. In breeding of sweet
corn, equal attention is paid to the production of high and stable yielding hybrids, and to the
enhancement of technological and sensory properties of the ear and kernel. The aim of this re-
search was to establish agronomic and sensory properties of 12 sweet corn hybrids, 3 commercial
and 9 experimental. The trial was set up according to the RCBD on two locations and in three
replicates. The evaluation of agronomic parameters encompassed: fresh ear yield without husk,
ear length, number of kernel rows and shelling percentage. Also, sensory characteristics were
analyzed: appearance, color, smell, sweetness, juiciness, crispiness, pericarp hardness. Sensory
characteristics were evaluated by voluntary panelists and scaled with 1 — 9 point hedonic scale.
Fresh ear yield significantly varied over locations and hybrids. The highest fresh ear yield had
experimental hybrid ZP 481/1su - 13.33 t ha'', while the lowest was 7.14 t ha™ (ZP504su). The
difference between sensory characteristics among hybrids was also noticed, although all hybrids
had satisfactory sensory characteristics with the average sensory marks above 7.30/9.00. The best
sweet corn hybrid according to sensory characteristics was ZP 483/1su (8.29), while the highest
yielding one ZP 481/1su had an average sensory mark 7.70.
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Introduction

Sweet corn is produced for human con-
sumption for three main purposes i.e. fresh
consumption, as frozen and canned products.
Fresh consumption is timely limited because of
fresh ears rapidly lose quality. Therefore har-
vest should be performed in the appropriate
time 20-25 days after silking i.e. pollination,
and moreover, the shelf life of fresh ears is lim-
ited to 2-5 days depending on the genotype
and storage conditions. On the other hand pro-
duction of sweet corn for industrial purposes is
a very profitable business. The import and ex-
port of frozen and prepared or preserved sweet
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corn are constantly rising in the last decade in
Europe (FAOSTAT, 2019), as well as in other
parts of the world (Najeeb et al., 2011).

Sweet corn is a very popular vegetable due
to its nutritional properties. Its tasty kernels
are full of sugars that are in good balance with
amino acids, minerals and vitamin B, and it is
a good source of fibers. Moreover, sweet corn
contains health-promoting phytochemicals
such as carotenoids, tocopherols and phenolic
acids (Ibrahim and Juvik, 2009; Das and Singh,
2016). Therefore, sweet corn is recognized
as quality and delicious food. The content of
those phytochemicals is highly influenced by
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the genotype and also by applied agricultural
(Mesarovié et al., 2019).

Breeding of sweet corn, like it is in all
crops, is devoted to obtaining high and sta-
ble yields, but enhancement of technological
and sensory properties of the ear and kernel
are equally important. Ear yield is the most
important trait for producers, but the market
and consumers demand good quality traits.
In the process of sweet corn breeding, full at-
tention is paid to the uniformity of ear size,
length and shape, good kernel row configu-
ration, as well as the kernel properties such
as depth, width and color (Paji¢, et al., 2010).
Fresh ear yield is highly influenced by the gen-
otype, and environmental factors (Srdi¢ et al.,
2016). Szymanek et al. (2015) also concluded
that the date of the sweet corn harvest is the
most important factor that affects sweet corn
quality. Nevertheless, differences between
genotypes played a significant role in carbo-
hydrates and moisture concentrations that are
essential for sweet corn quality.

On the other hand, kernel chemical com-
position and texture are directly related to the
classes of endosperm which is associated to the
product acceptance by the consumers (da Silva
Camilo et al., 2015). In that study which en-
compassed 41 panelists who evaluated 6 sweet
corn and 2 green corn hybrids, authors con-
cluded that hybrids of sweet corn have greater
acceptance than hybrids of green corn regard-
less of the harvest time. Analyzing consumers’
preferences Gere et al. (2014) applied paral-
lel factor analysis (PARAFAC) and Tucker-3
models that included both sensory and instru-
mental parameters simultaneously. Thereafter
they managed to establish age groups of con-
sumers with different preferences according to
sweet corn hybrids.

The objective of this study was to establish:
a) the effect of genotype and location on the
fresh ear yield and yield components such as
ear length and a number of kernels per row; b)
differences among genotypes considering sen-
sory characteristics, and c) correlation between
agronomic and sensory characteristics among
sweet corn hybrids.
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Material and methods

This study encompassed a set of 12 sweet
corn hybrids, developed at Maize Research In-
stitute Zemun Polje. Three of them are commer-
cial hybrids (ZP504su, ZP355su and ZP347su),
and nine are experimental hybrids. Hybrids
were sown according to the RCBD in three rep-
licates on two locations (Zemun Polje — nursery
field and Zemun Polje - vicinity) in 2018. Each
genotype was sown in two rows with the final
stand of 40 plants, and the elementary plot was
7m?, with the sowing density of 57,142 plants ha
!. Sowing was performed manually on the 16" of
April. Harvesting was also done manually in the
early morning 24 day after silking, which was
between 6 and 12" of July.

Following agronomic traits were analyzed:
fresh ear yield (t ha'), ear length (cm), number
of kernels per row, and shelling percentage (%).
Fresh ear yield was measured without husk, from
the elementary plot and then calculated to t ha'.
Other agronomic traits were analyzed based on
a sample of 5 ears. Sensory characteristics were
evaluated by 15 voluntary panelists, using 1 - 9
point hedonic scale. Score 1 stands for extreme
dislike, and it goes up in the sense of likeliness
to 5 (neither like nor dislike), to 9 meaning the
extreme like. Seven sensory characteristics were
analyzed: appearance, color, smell, sweetness,
juiciness, crispiness, pericarp hardness, and final-
ly, average scores were drawn from them.

Method of analysis of variance was applied
to analyze the results of fresh ear yield and oth-
er agronomic traits. Their average scores were
compared by the LSD. The correlation between
fresh ear yield and the average of sensory char-
acteristics was calculated by the Spearman’s
correlation coefficient.

Results and discussion

The results of ANOVA indicate that there
is a significant influence of the genotype and
location on all observed traits — grain yield, ear
length and the number of kernel rows. The in-
teraction of those two factors had a significant
impact on grain yield, only (Table 1). On the
other hand, the significant influence of geno-
type and location was not found on the shelling
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percentage (data not shown). The significant
influence of the genotype was also observed in
previous research (Srdi¢ and Paji¢, 2010; Srdié
et al., 2016). Kashiani and Saleh 2010, found a
strong genetic correlation between husked and

dehusked ear yield and some other agronom-
ic trait, i.e. number of kernels per row, plant
height, ear diameter, etc. Other research also
indicates the significant influence of the geno-
type on kernel quality (Alan et al., 2014)

Table 1. ANOVA and mean squares for fresh ear yield, ear length and number of kernel rows of the 12 ZP sweet

corn hybrids

Tabela 1. ANOVA i sredine kvadrata za prinos svezeg klipa, duzinu klipa i broj redova zrna 12 ZP hibrida

kukuruza Secerca

Sources of variance d.f. Fresh ear yield Ear length No. of kernel rows
Replication 2 1.371 1.847 0.222
Genotype 11 17.012*%* 9.802** 21.995**
Location 1 47.515%* 45.125%* 24.500**
GXL 11 3.446** 0.216 1.833

Error 46 1.163 0.340 1.729

**, significant at the 0.01 probability level

Average fresh ear yield significantly varied
among observed hybrids. The lowest fresh ear
yield had commercial hybrid ZP504su (7.14
t ha'), while the highest yielding was experi-
mental hybrid ZP481/1su - 13.33 t ha'. The
longest ear had hybrid ZP471/1su (21.3 cm),

while its fresh ear yield, on the other hand,
was pretty low (9.31 t ha'). This hybrid with
ZP481/1su had the highest average number
of kernel rows (20.0). The shortest ear length
(14.3cm), and the smallest average number
of kernel rows (14.3) had the lowest yielding

Table 2. Mean estimates and LSD values of average fresh ear yield, ear length, number of kernel rows and

shelling percentage of 12 ZP sweet corn hybrids

Tabela 2. Srednje vrednosti i LSD za prinos svezeg klipa, duZinu klipa i broj redova zrna 12 ZP hibrida kuku-

ruza Secerca

Hybrid Average ee_u‘ yield Ear length No. Of kernel Shelling percentage
(tha') (cm) rows (%)

ZP504su 7.14¢g 16.8h 143 f 64.72
ZP355su 11.92 be 19.3de 16.7 de 55.04
ZP347su 10.81 cde 20.6 ab 19.0 ab 56.23
ZP471/2su 9.31f 213 a 20.0a 60.40
ZP475/2su 11.78 be 19.8 cd 17.7 bed 57.20
ZP477/2su 10.70 def 18.8 ef 17.3 cd 63.38
7P481/1su 13.33a 19.5¢d 20.0a 59.72
7P482/1su 11.05 cd 17.5gh 16.7 de 63.30
7P483/1su 12.39 ef 19.2 de 18.0 bed 67.12
7ZP484/1su 12.53 ab 20.2 be 153 ef 65.38
7P485/1su 10.12 cde 18.8 ef 14.7 £ 63.16
ZP486/1su 11.64 ab 18.2 fg 18.7 abc 65.36
LSD, 1.25 0.68 1.53

0.05

Means followed by the same letter are not significantly different according to the LSD0.05
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hybrid ZP504su (Table 2). Shelling percent-
age presents the ratio between the fresh kernel
weight and the weight of the fresh ear without
husk. Analysis of variance did not show signif-
icant differences among examined hybrids and
locations, so it was not presented in this paper,
and for that reason, LSD was not performed. In
Table 2. are only presented the average scores
of the shelling percentage for the given hy-
brids, and they ranged from 55.04% (ZP355su)
to 67.12% (ZP483/1su).

Differences between sensory character-
istics among hybrids included in this experi-
ment were noticed, although all hybrids had
satisfactory sensory characteristics with the
average sensory mark above 7.30/9.00. Signifi-
cant differences among genotypes concerning
sensory characteristics were also found in da
Silva Camilo et al. (2015). The best sweet corn
hybrid according to the average sensory mark
was ZP483/1su (8.29/9.00). This hybrid also had
very high average fresh ear yield (12.39 t ha™)
and was third according to the average fresh ear
yield. On the other hand, the highest yielding
hybrid ZP481/1su had lower marks of sensory
characteristics (7.70/9.00). Due to the fact that
consumers mostly pay attention to the sensory
characteristics of sweet corn, this could reflect
badly on this particular hybrid and its com-
mercialization. Hybrid ZP504su, which had the
lowest agronomic characteristics, also had the

lowest average sensory mark (7.33/9.00). Inter-
estingly, some of the hybrids like ZP483/1su and
ZP355su possess both good agronomic and sen-
sory characteristics, because they were highly
ranked according to both of them.

Some hybrids had the same (ZP504su) or
very similar (ZP355su, ZP475/2su, ZP477/2su,
and ZP486/1su) rankings according to the
average fresh ear yield and average sensory
marks. Nevertheless, no significant correlation
could be established according to the Spear-
man’s correlation coefficient (r= 0.31), which
was low and not significant. Low correlation
was also found among agronomic and sensory
characteristics of popcorn (Srdi¢ et al., 2017).
In that research, it was found that the highest
yielding hybrids, or with highest popping vol-
ume didn’t possess the most attractive sensory
characteristics. Moreover, yielding potential
and popping volume are mostly in reverse cor-
relation.

Such results indicate that the breeding
process of sweet corn is highly demanding.
The yield itself is very important but not the
only important trait of interest in sweet corn
breeding. On the other hand, there is genetic
variability in the observed genetic material that
could provide, by the various breeding meth-
ods, an enhancement in the terms of both ag-
ronomic and sensory characteristics.

Table 3. Mean estimates of sensory characteristics of 12 ZP sweet corn hybrids
Tabela 3. Srednje vrednosti senzornih karakteristika 12 ZP hibrida kukuruza Secerca

Hybrid Appearance  Color Smell Sweetness Juiciness Crispiness E:::i?:sl; Average
ZP504su 6.93 8.07 7.33 7.40 7.07 7.33 7.20 7.33
ZP355su 7.87 7.53 7.60 8.20 8.47 8.13 8.33 8.02
ZP347su 8.47 8.20 7.80 7.80 7.87 8.27 8.07 8.07
ZP471/2su 7.40 7.87 7.87 7.20 7.73 8.13 7.73 7.70
ZP475/2su 8.33 8.33 7.87 7.87 7.80 7.87 7.00 7.87
ZP477/2su 7.20 7.60 7.87 7.53 7.73 7.67 7.67 7.61
ZP481/1su 7.87 7.87 8.00 7.47 7.67 7.53 7.53 7.70
7P482/1su 7.40 7.53 7.80 7.80 8.20 8.13 8.20 7.87
7P483/1su 8.87 8.67 8.33 8.00 8.20 7.93 8.00 8.29
7P484/1su 7.13 7.53 7.53 7.53 7.47 7.60 7.20 7.43
ZP485/1su 7.67 8.07 8.07 8.07 7.67 7.67 7.53 7.82
ZP486/1su 8.27 8.53 8.07 7.27 7.47 7.40 7.20 7.74
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Conclusion

Results obtained in this research underline
the challenging process of sweet corn hybrids
breeding, due to the necessity of obtaining high
yielding and quality hybrids. Those traits are
mainly in low correlation, but of equal impor-
tance, therefore through the breeding process,
both of those characteristics need to be improved.

Hybrid with the highest yielding potential
ZP481/1su (13.33 t ha'), obtained low average
sensory mark (7.70/9.00). The lowest average
sensory mark (7.33/9.00) had the lowest yielding
hybrid ZP504su. Hybrids with high average fresh
ear yield and high sensory marks were ZP355su
and ZP483/1su, indicating those two as perspec-
tive hybrids for further commercialization.
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PROCENA AGRONOMSKIH I SENZORNIH
KARAKTERISTIKA HIBRIDA KUKURUZA SECERCA

Jelena Srdi¢, Marija Milasinovi¢-Seremesi¢, Vojka Babi¢, Natalija Kravic,
Snezana Gosi¢-Dondo

Sazetak

Kukuruz $ecerac se smatra ukusnim i kvalitetnim povréem. Njegovo zrno sadrzi $ecere, ami-
no-kiseline, minerale i vitamin B koji su u veoma dobrom odnosu. Koristi se u svezem stanju
odmah nakon berbe, ali takode i za industrijsku preradu i zamrzavanje zrna. U procesu ople-
menjivanja kukuruza Secerca, podjednaka paznja posvecuje se stvaranju hibrida visokog i sta-
bilnog prinosa, kao i poboljsanju tehnoloskih i senzornih karakteristika klipa i zrna. Cilj ovog
istrazivanja bio je da se utvrde agronomske i senzorne karakteristike 12 hibrida kukuruza secerca,
od kojih su tri hibrida bila komercijalna, a 9 eksperimentalnih. Ogled je bio postavljen po prin-
cipu RCBD, na dve lokacije i u tri ponavljanja. Analiza agronomskih karakteristika obuhvatila je:
prinos svezeg klipa bez komusine, duzinu klipa, broj redova zrna i randman zrna. Od senzornih
karakteristika analizirane su sledece: izgled klipa, boja, miris, slatko¢a, so¢nost, hrskavost i tvr-
doca perikarpa. Senzorne karakteristike procenjivalo je 15 dobrovoljaca, koriste¢i skalu 1 - 9.
Prinos svezeg klipa znacajno je varirao u odnosu na lokacije i hibride. Najvisi prinos postigao je
eksperimentalni hibrid ZP 481/1su - 13,33 t ha'!, dok je najnizi prinos bio kod hibrida ZP504su
(7,14 t ha'). Razlike u pogledu senzornih karakteristika izmedu posmatranih hibrida takode su
primecene, ali svi hibridi su uglavnom imali zadovoljavajuée senzorne ocene sa srednjom vred-
nosc¢u preko 7,30/9,00. Najbolji hibrid kukuruza $ecerca prema senzornim ocenama bio je ZP
483/1su (8.29/9,00), dok je najprinosniji hibrid ZP 481/1su imao nisku senzornu ocenu od 7,70.

Kljucne reci: kukuruz $ecerac, prinos svezeg klipa, senzorne karakteristike

Primljen: 15.11.2019.
Prihvaden: 29.11.2019.

22



