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Abstract

This paper presents the results of a two-year study of six selected soybean
genotypes with the aim of examining which of the genotypes in the given
production conditions give the best results in regards with the amount and quality
of seed yield. All genotypes belong to a zero-maturity group. The correlation
between the grain yield per plant and other studied traits was tested through linear
(simple) correlations. The testing showed that the following traits had a positive
highly significant impact on seed yield: the number of seeds per plant (0.917**),
seed germination energy (0.897**), seed moisture content (0.803**), plant
height (0.802**), seed germination (0.789**), the number of seeds in pods
(0.696**), the number of harvested plants per m (0.590**), the number of plants
(phenophase 1-3 in the three-leaf stage) per m? (0.550**), 1000 seed mass
(0.471**), and the height to the first node (0.412*%*).
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Introduction

Soybean (Glycine max L. Merr.) is one of the leading oil and protein plants in
the world today (FAOSTAT, 2016), recognized as a high quality source of human
and animal feed, a significant source of healthy materials, and an important raw
material for the processing industry (Vratari¢ and Sudari¢, 2008). Soybean is one
of the most important plant species cultivated today (Radi¢, 2019).

Yield and soybean yield components are quantitative traits, and their
expression is heavily influenced by environmental conditions (Paul et al., 2003;
Karasu et al., 2009; Popovi¢ et al., 2016; 2019; 2020; Milanovi¢ et al., 2020;

Agro-knowledge Journal, vol. 23, no. 3, 2022, 133-141 133



Ikanovi¢ et al., 2021). The number of pods, the number of grains, and the kernel
weight are considered to be the most important components of soybean grain yield,
including the number of pods and the number of grains per unit area (De Burin
and Pedersen, 2009). Grain yield per plant and number of grains per plant are an
effective criterion for soybean selection for increased grain yield (Sudari¢ et al., 2002).

Through a three-year study on 12 soybean genotypes, Ghodrati (2013)
found a strong positive correlation between the seed yield and plant height.
Increasing the height of the plant increases the number of nodules per plant, the
number of pods per plant and the number of grains per pod and per plant, and
protein yield.

Malik et al. (2009) investigate the relationship of agro-morphological traits
on 92 soybean genotypes that are a potential new source of genetic variability of
the breeding program in Pakistan. They presented that phenotypic selection could
be carried out on the basis of morphological characteristics such as leaf area,
plant height, the number of pods per plant, the number of branches per plant, and
weight of 1000 grains, for which a highly significant and positive correlation
with grain yield was found.

Soybean vyield is the product of a number of components and their
interactions that can affect yield directly or indirectly. Therefore, it is important
to assess the contribution of each trait in order to make better use of those with
greater impact (Malik et al., 2014). Kobraee and Shamsi (2011) conclude that the
property of the number of grains per plant under stress conditions has the greatest
direct impact on yield.

Srebri¢ (2021) studied the relationship between grain yield per plant and
other studied traits between maternal offspring and corresponding nursing
Crosses.

The aim of this study is to determine which yield components have the
greatest impact on soybean production. Determining the differences in individual
parameters between genotypes as well as their interdependence are of great
importance for the prediction of soybean yield.

Material and Methods

The experiment was conducted in two growing seasons at the Sitnesi site
(N 45°03'38", E 17 ° 33'56", 167 m altitude). Six soybean zero genotypes (G1,
G2, G3, G4, G5, G6) were used in the study. A random block system in four
replicates was used to set up the experiment. The area of the experimental unit
was 6 m? (2x3 m) with a row spacing of 0,5 m. The distance between the
experimental units was 1 m.

During the vegetation, the following parameters were measured: the
number of plants per m?, the height to the first node, the height of the whole plant,
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the number of secondary branches, and the number of plants before harvest. The
number of plants per unit area was determined by the square method. For the
analysis of other parameters, 10 plants were taken from each experimental unit.
A total of 480 plants were analysed (10 plants / experimental unit x 6 genotypes
X 4 replicates x 2 years). Before harvest, the number of plants per m? was counted.
After harvest, the following parameters were analysed: the number of seeds in a
pod, the number of seeds per plant, the mass of 1000 seed g, germination energy,
seed germination, the mass of one thousand seeds, and seed yield.

The measurement results were statistically processed using the Statistical
Package for Social Sciences program (19). The GLM procedure was used for the
analysis of variance (ANOVA). The Duncan's Multiple Range Test (DMRT) was
used to determine the significance of differences between genotypes and their
ranking for significance levels P = 0.01. Correlative relationships between the
studied properties were calculated as the Pearson correlation coefficients, and the
significance of the relationships was determined.

Results and Discussion

For successful selection of high-yielding genotypes, one needs to know the
connection between the yield components and seed yield itself, as well as the
relationship between the yield components and changes in individual
components under the influence of environmental factors. Different genotypes
exert different influence of individual yield parameters on yield. Table 1. shows
the mean values of the parameters analysed in six soybean genotypes in a two-
year period.

The analysis of variance by F-test statistics revealed that there was a highly
significant difference between the analysed genotypes as well as between years.
A post-hock Duncan test was used to determine which genotypes were highly
significant. The largest difference was found in grain yield and the number of
plants per unit area, and the smallest number was found in the grains in pods and
seed germination. The number of plants per unit area had a significant impact on
seed production. Taking into account morphological characteristics, the number
of seeds per plant had the greatest influence on seed production.

De Burin and Pedersen (2009) came to similar results in their research.
Qualitative properties such as the mass of a thousand seeds, germination energy
and germination by the Duncan’s test were classified into a smaller number of
intervals. These traits had less variability compared to the test genotypes.
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Tab. 1. Mean values of yield and yield components of the tested soybean genotypes

Genotype | 1 11 v \Y Vi X
No. plants per m2 49.98 5058 5154  439¢€ 409P  448C¢ 469
High plants cm 74.4¢ 70.5°  85.54 74.6¢ 77.88 78.18  76.8
High to first node cm 18.88  19.18B 2444 16.0¢ 2367~ 1968 203
No. secondary branch 3.58 464 3.68 5.0A 3.3B 298 3.8
’g'eor' plantoinhanvesttime 4708 4780 496h  420° 3080 4285 449
No. seeds per plants 1377 107¢ 1218 1188 107¢ 106¢ 116
No. seeds per pod 2.2 2.3A 2.3A 2.3A 2.2A 2.2A 2.2
Energy of seed A BC A B BC c
germination 85 82 85 83 82 81 83
Seed germination 89~ 8718 8748 858 87k 868 87
Kernel weight in g 119¢ 1604 1288 122¢ 122¢ 120¢ 129
Moisture 11.6478  11.71¢ 11.61°® 11.36"® 11.63"® 11.33% 1155
Grain yield kg hat 3.154B  2588¢ 3.256A 2.250°  1.875F 2.100F 2.537

A B C--Values denoted by the same letter are not significantly different at the p=0.01 level of probability (the
Duncan's Multiple Range Test).

Graph 1. shows the mean values of the number of seeds per plant for each tested
genotype. Based on the Duncan’s test classification, it can be seen that there are
three highly significant groups that differ from each other. Genotype | differs
significantly in the number of seeds per plant compared to all other genotypes.
Genotypes Il, 1V, and V are classified in interval C and there is no statistically
significant difference between them. Graph 2. shows that there is a high significant
difference in yield between all six genotypes. The highest yield was achieved in
genotypes Il and I, and the lowest in genotypes V and VI. The distribution of
the mean intervals based on the Duncan’s test shows a similar trend in the number
of seeds per plant and yield. Based on these values, we come to the conclusion
that there is high influence of the number of seeds per plant on the yield.
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Graph 1. Number of seeds per plant Graph 2. Grain Yield (kg ha?)
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The Pearson's correlation coefficient was used as a parameter to determine
the correlation of individual examined properties. The correlations were
calculated based on 480 analysed plants, as shown in Table 2.

A completely positive correlation has been found between the number of
plants after emergence and the number of plants in harvest. Very strong positive
correlations have been found between the plant height at technological maturity
with the following parameters: the number of seeds in the pod (0.766**) or the
number of seeds per plant (0.820**), and seed yield (0.802**).

Popovi¢ et al. (2020) found in their research that there was a positive
significant correlation between the plant height and 1000 seed mass (r = 0.83).
Auki et al. (2011) found that there was a moderate positive correlation between
the seed yield and germination (r = 0.660**). Basi¢ et al. (2006) as well as Beri¢
(2020) state that there are strong positive correlations between the number of
pods per plant and the number of seeds per plant, and the number of floors per
plant and the mass of seeds per plant. A high degree of interdependence was
found between the seed yield per plant and the qualitative characteristics of
germination energy (0.897**) and germination (0.789**). Pukic et al. (2011)
observed a moderate positive correlation between the seed yield and germination
in their research.

The number of seeds per plant has shown a medium degree of
interdependence with the number of secondary branches (0.453**) and the mass
of 1000 seeds (0.481**). The mass of 1000 seeds has shown a very high degree
of interdependence with most of the analysed parameters, and high (p <0.05)
with the plant height (0.348 *) and number of seeds per plant (0.345*). This is a
property that directly affects the yield, because it represents one of the three basic
components of yield (Puki¢ et al., 2009). No negative correlation has been
observed for the number of seeds per plant and the height to the first floor of the
pod (-0.045) as well as for the height to the first floor of the pod and the weight
of 1,000 seeds (0.057).
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Tab. 2. Coefficients of correlation for the tested soybean traits

1 2 3 4 5 6 7 8 9 10 11
, | T 02
p| .488
052 228
3 p| 726 119
r| 139 305" -252
4 p| 345 035 084
o | T[98 189 002 2
p| 000 250 533 .150
r| 253 820" -045 453" 311"
6 p| 083 000 759 001 .031
| r| 108 766" 005 3697 164 764"
p| 465 000 973 0010 .267  .000
o | "] 27 835”090 412" 290" 926" 735"
p| 091 000 543 .004 .0450 .000  .000
r| 218 7200 064 266 219 788 646" 777"
’ p| 137 000 667 067 .135 .000 .000  .000
o’ 379™ 348" -057 453~ 4157 345" 4817 400" .416™
p| o008 015 702 001 .003 016 .001 .005 .003
o | 7| 20 7907 132 4937 302" 860" 750 8267 697" 550
p| 134 000 371 000 .037 000 .000 .000 .000  .000
Lo | 7| 5507 8027 080 4127 5907 9177 696 897" 7897 4717 803"
p| 000 000 588 .004 .000 .000 .000 .000 .000 .001  .000

- *** Significant at p <0.05. p <0.01; the Pearson Correlation Coefficients. N=48.

- 1 Number of plants per m?; 2 Plant height; 3 Number of secondary branches; 4 Height to the first node; 5
Number of harvested plants per m?; 6 Number of seeds per plant; 7 Number of seeds per pod; 8 Germination seed
energy; 9 Seed germination; 10 1000 seed mass; 11 Seed moisture; 12 Seed yield

Conclusion

Based on the research results and their analysis, the following conclusions
can be drawn:

Seed yield and soybean yield components in the six genotypes examined have
shown a high degree of divergence in the Duncan’s post-hock test. The largest number
of intervals has been found in the number of plants per unit area in the harvest,
plant height, and the number of seeds per plant. The number of seeds per pod, the
number of secondary branches, and the germination of seeds had less variability.

Highly significant correlations have been found between the seed yield and
yield components. A very high degree of interdependence of yield has been
determined for the number of seeds per plant (0.917 **), seed germination energy
(0. 897**), and plant height (0.802**).
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Mehy3aBucHOCT MpUHOCA U KOMIIOHEHTH MPUHOCA COje

Bojo Panuh, Nnmmja Komssernosuh, Munommr bepuh

Yuueepsumem y barwoj JIyyu, [lowonpuepeonu ¢paxyrimem, Bara Jlyka, Bocua u
Xepyezosuna

Caxerak

Y oBoM pany cy MpHKa3aH{d Pe3yNTaTH JBOTOAMIIET HCIUTHBAMKA MIECT
oJ1labpaHuX TEHOTHIIOBA COj€ Ca IMJBEM J1a C€ MCIUTA KOjU OJ] TEHOTHIIOBA Y AaTUM
yCIIOBUMa TIPOM3BOMIHE Jaje HajOOJhe pe3yNTaTe Y BUCHHU U KBaJIUTETy MpPUHOCA
cjemeHa. CBHM T€HOTHIIOBH TIPHIIA[IAjy HYNTO] TPynH 3pema. [loBesaHocT mpuHOca
3pHA [0 OWJBLIK U OCTANX MPOYyYaBaHUX OCOOMHA, TECTUpPAHA je MPEKO JINHEAPHUX
(mpoctux) kopenaimja. TecTHpameM je yTBpheHO 1a Cy MO3UTUBHH BUCOKO 3HAYA] HH
yTHII] HA TPUHOC cjeMeHa uManu: Opoj cjemena mo Owmsbim (0,917**), enepruja
karjama cjemena (0,897**), canpxaj Biare y cjemeny (0,803**), Bucuna Ousbaka
(0,802**), xknujaBoct cjemena (0,789**), 6poj cjemena y maxynu (0,696**), 6poj
owbaka y xersu o m? (0,590**), 6poj 6umaxa (penodasa 1-3 Tponmcke) mo m?
(0,550**), maca 1.000 cjemena (0,471**), Bucuna no npse eraxe (0, 412*%*).

Kwyune pujeuu: coja, TeHOTHII, KOpenaluje, IPUHOC.
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