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TOTAL SUGAR CONTENT IN SOYBEAN GRAIN AND ITS RELATIONSHIP
WITH PROTEIN, OIL AND FIBERS

Vesna PERIC*, Valentina NIKOLIC, Marijana SIMIC, Sladana ZILIC, Marijenka
TABAKOVIC, Danijela RISTIC, Marija KOSTADINOVIC

Maize Research Institute Zemun Polje, SlobodanaBajica 1, Belgrade, Serbia
*Corresponding author: vperic@mrizp.rs

Abstract

Soybean grain is one of the most important food and feed sources, containing approximately
40% protein, 20% oil, 35% carbohydrates and 5% minerals. The proportion of seed
composition determines the uses of soybean. High-oil varieties are recommended for oil and
soy-diesel industries, while food production usually requires lower oil, but higher protein and
sugar contents.High level of sucrose, glucose, and fructose provides sweet taste and
favourable flavour of soyproducts. The aim of the study was to evaluate 10 soybean
genotypes (released cultivars and experimental lines) developed at the Maize Research
Institute Zemun Polje by analysing their chemical composition and biochemical properties
and determining the correlations between the observed parameters. The highest content of
total fibre (NDF) was found in cultivar Lidija (22.75%), while the lowest was noted for line
L193 (10.10%). Total proteins varied from 37.82% in variety Laura to 42.03% in cultivar
Selena, while oil content reached values from 19.9% in L0161 to 22.05% in cultivar
Laura.Total sugar content ranged from 6.48% in cultivar Laura to 11.52% in line L0161.
Accordingly, the lowest (5.43%) and the highest (10.31%) sucrose content was observed for
latter genotypes, confirming highly positive correlation between total sugar content and
sucrose level (0.99).A negative correlation between total sugars and total fibre was observed
(-0.37), as well as a negative correlation (-0.69) between total sugars and oil in soybean grain.
Relationship between grain sugars and protein was extremely low (0.10), suggesting that
improvement of sugars may not necessarily affect protein. A line L0161 was identified as a
unique germplasm line with favourable seed composition, containing the highest level of
sucrose and total sugar, minimum oil and above average protein content (39.87%).

Keywords: soybean, biochemical properties, correlations.

225



STABILITY OF GRAIN YIELD AND OIL CONTENT IN EARLY MATURING
SOYBEAN VARIETIES

Vesna PERIC*, Marijana SIMIC, Valentina NIKOLIC, Marijenka TABAKOVIC, Danijela
RISTIC, Marija KOSTADINOVIC, Snezana MLADENOVIC DRINIC

Maize Research Institute Zemun Polje, SlobodanaBajica 1, Belgrade, Serbia
*Corresponding author: vperic@mrizp.rs

Abstract

The aim of this study was to examine the magnitude of genotype X environment (G X E)
interaction for the grain yield and grain oil content in soybean genotypes from the collection
of Maize Research Institute Zemun Polje and to identify stable sources for breeding for these
traits. Fourteen soybean genotypes from maturity group 00 were tested in the field trials set
up over two years, at two locations (Zemun Polje and Pancevo), according to a completely
randomized block design. After harvest, the oil content in the grain was measured on a NIRT
(near infra-red transmission) analyzer. Interaction G x E for grain yield and oil content was
evaluated by the application of AMMI-1 (additive main effects and multiplicative interaction)
model. A great portion of the variation (80.91%) of G x E interaction for the grain oil content
in soybean genotypes was explained by the first interaction axis of the AMMI-1 model. Eight
genotypes were distributed close to the stability line. The most important among them where
two cultivars with above the average oil content and high stability, as well as the Agassiz
variety, with a maximum average value of this parameter, expressing small interaction with
environment. AMMI analysis for grain yield revealed that first interaction axis had explained
55.3% of the variation of G x E interaction for this trait. The largest number of genotypes
achieved grain yield similar to the general average, with various interaction effects. The most
stable grain yield was noted for Maple Presto variety, while the Olima, Evrika, PI 180507 and
Kabott genotypes showed satisfactory stability. Cultivars Korana and Krajina proved to be
superior to other genotypes, both in terms of yield and stability, confirming that domestic
genotypes had adaptation to local agro-ecological conditions as compared to introduced ones.

Keywords: soybean, seed yield, oil content, stability, AMMI.
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