jeunol pama1 ARl-aad

[eUOlRUIN LY

suoijeuNUWwo)
p_u..mwm.mmm_m,wbwﬂ

Sh ‘epete - eaLisU 0N U AjUO PIIEA 891 GSN) OEL §n3:2dd JeUISl0
QUIVES TVIINGEVAN - *remaual B O 10U UORGHISONS MOULE JO 5687 Ul AJUO PHEASI IBHO NO & =

juswajddng

s % 9§ SWIN|OA | :.:.«.._......xu@_m.a:.so n .

| 1BIAPIH BINIZS Ad P2UP3 . B MUY\ ooz o/ aunosspiozeien ol saisans
N oM inok 10} BIeN[eA UE SIS oLl R PUY NOAYL

L

BIRAQIS ‘BUSaT| BIBLS
800z ‘Aew T - ji4dy 8T

34

¥ ' i




VII. Alps-Adria Scientific Workshop Stara Lesna, Slovakia, 2008

EFFECTS OF THE AGROECOLOGICAL FACTORS ON SWEET
CORN QUALITY

Tatjana LEDENC "AN — Rezica SUDAR — Domagoj SIMIC— Zvonimir ZDUNIC "~ Andrija
BRKIC

Department of Maize Breeding and Genetics, Agricultural Institute Osijek, Juzno predgrade |7
HR-31001 Osijek, Croatia, e-mail: tatjana.ledencani@poljinos.hr

Abstract: Quality traits are essential for commercial sweet corn production. The objective of this study was
to determine the effect of environment on sweet comn quality traits potential. The trials with ten sugary hybyids
were set up at two locations in 2006 and 2007, Significant effects of environment were obtained for kemel
water, sucrose, glucose, fructose and total sugar content. Lowest environmental means for kernel water and
sugars content were associated with stress conditions due to extreme drought and heat. Hybrids grown in
suitable growing conditions and harvested at prime maturity had significantly higher kernel total sugar
content.
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Introduction

Sweetness and good texture are two important characteristics of high quality sweet corn
hybrids. Many maize mutants are known that alter the composition of endosperm sugars
and one of the most frequently used commercial mutant is sugary (su). In su endosperm,
after sugar concentration reaches a maximum sugar is converted to starch, resulting in
decreasing sweetness over time (Marshall and Tracy, 2003). Harvesting sweet corn at
the proper stage of maturity is essential to insure a high quality crop. An immature ear
will not be completely filled and over- mature sweet com is tough and doughy. The
harvest date is usually estimated by noting the date of silk emergence. The number of
days from silk emergence to harvest is approximately 18 to 23 days. The impact of
genotype. environment and genotype x environment interaction can have outstanding
importance on quality traits (Russo at al., 2004; Hegyi at al., 2007; Nagy, 2007; Sipos at
al., 2007). This investigation was conducted with registered and new experimental
sweet corn hybrids with objective to evaluate environmental impacts of two important
agro-regions in Croatia on their quality traits potential,

Materials and methods

The plant material used in this study were ten early maturing su hybrids, created at the
Agricultural institute Osijek. The trials were set up in 2006 and 2007 at two locations
and soil types with characteristic conditions for particular growing area (Osijek, Eastern
Croatia — eutric cambisol, pHge = 6.25, humus = 2.20 and Pula, Istria — terra rossa,
pHie = 5.45, humus = 1.60). Each trial included three replicates of hybrids arranged m
a randomized complete block design. Currently used cultural practices for sweet corn
were applied in all field performance trials. Observations of silking dates were made
and ears were hand harvested at prime maturity (20 days after pollination according to
our earlier investigation, Brki¢ at al., 2003). Endosperm sugars analysis started within
30 min after harvest. Approximately 5 g of kernels from the middle of the ear were
ground and than extracted with water in a hot water bath (50 “C) for 15 min. The extract
were filtered and passed through 0.45um syringe filter before analysis. The separation
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was carried out by High-Performance Liquid Chromatography system (Perkin Elmer
series 200). equipped with isocratic pump, thermostatic oven. MetaCharb Ca plus
column and refractive index detector. 20 ul aqueous sample extract were injected on the
column. The column was eluted with degassed water at 90 "C. with a flow rate of 0.5 ml
min™'. Sugars were identified by comparison their retention time with known standards
and quantified by peak area using internal standard procedure. Samples were run in
triplicate. Percentage of water, sucrose, glucose, fructose and their combined total were
determined. Initially, data from each environment was statistically analyzed separately.
Entry means and error mean squares were used for further combined analyses of
variance. The PLABSTAT program package (Utz 1995) was used for all statistical
procedures in the study.

Results and discussion

There were notable differences in air temperatures and precipitation between the two
locations in 2006 growing season (Table I). At Pula it was extremely dry with high
mean temperatures particularly during June and July. Weather conditions at Osijek did
not deviate notably from the 30-year average except in July that was warm and dry. The
2007 growing season was warm and very dry at both locations but precipitation
distribution was more favourable at Osijek.

Table 1. Monthly rainfall (mm) and mean temperatures ('C) in the vegetation period of sweet com at locations
Osijek and Pula in 2006, 2007 and 30-year average (Meteorological and Hydrological Bulletin, 2006, 2007).

2006 2007 19712000

Period Osijek Pula Osijek ~ Pula_ Osijek Pula
" wm "C wm ‘C wm C mm ‘C mm 'C  mm
April 129 95 13.0 36 132 6 157 0 11.3 51 127 104
May 164 79 173 91 17.5 68 195 120 16.5 59 168 80
June 205 92 222 8 222 27 236 19 194 82 208 04
July 240 15°. 26.7 4 229 4] 26.0 5 21.1 66 230 76

Average/Sum 184 281 198 139 189 142 212 144 171 258 184 354

Two-factor analysis of variance revealed highly significant effects of genotype (G) for
kernel sucrose and total sugar content while effects of environment (E) and genotype
interaction with environment (G*E) were highly significant for all traits (Table 2).

Table 2. Effects of genotypes (G), environments (E), and their interaction (G*E) from the combined analysis
of variance (ANOV A) across four environments for five kernel quality traits of ten sweet corn hybnids.

Source of % of Dry Weight

varation Water (%) | Sucrose | Glucose | Fructose | Total sugar’
Genotypes (G) ns +* * ns | .+
Environments (E) . "o ** S .

G’O F % %% LR * ¥ %

“Total sugar = sucrose+glucose~fructose
ns - not significant; *, *# - significant at 0.05, 0.01 probability levels, respectively, according to the F-test.
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