Journal of Crop Breeding Vol. 15, No 47, Autumn 2023 p: 206-218 -
©NOlE
versity AT

""Research Paper"'

Investigating the Genetic Diversity of Iranian and Foreign Cultivars of Soybean
(Glycine max) using Morphological Characteristics

Fereydon Bameri', Masoud Ahmadi-Afzadi?, Mehdi Rahimi® and Saeid Mirzaei*

1- M.Sc. Student, Department of Biotechnology, Institute of Science, High Technology and Environmental Sciences,
Graduate University of Advanced Technology, Kerman, Iran

2- Assistant Professor, Department of Biotechnology, Institute of Science, High Technology and Environmental

Sciences, Graduate University of Advanced Technology, Kerman, Iran,
(Corresponding author: m.ahmadiafzadi@kgut.ac.ir)

3- Assistant Professor, Department of Biotechnology, Institute of Science, High Technology and Environmental
Sciences, Graduate University of Advanced Technology, Kerman, Iran

4- Assistant Professor, Department of Biotechnology, Institute of Science, High Technology and Environmental
Sciences, Graduate University of Advanced Technology, Kerman, Iran

Received: 9 September, 2022 Accepted: 7 June, 2023

Extended Abstract

Introduction and Objective: Soybean is a perennial and diploid plant (n2=40x2) and one of
the most important plants for providing protein and fodder. Soy has been the food of Asian
people, especially China, for centuries, and Chinese people consume it along with rice as their
main food. The United States of America is the largest producer of soybeans and produces
almost two-thirds of the world's crop. In Iran, soybeans are known as (oily beans), (Chinese
beans), soja, and soybeans. By using new and high-yield varieties, the economic performance of
this product can be increased. Therefore, the selection criteria of parents should be considered
not only in terms of agricultural value, but also for lack of genetic differentiation. The
production of new and improved cultivars can be increased with new sources of genetic
diversity. Therefore, the selection criteria of parents' shares should be considered not only in
terms of agricultural value, but also for lack of genetic differentiation. Therefore, understanding
the genetic diversity of soybean germplasm is necessary to broaden the genetic base and use it
more in the breeding program.

Materials and Methods: In this research, the number of 21 soybean varieties based on the
characteristics of fresh and dry weight of whole plant, leaf fresh and dry weight, turgor index,
RWC, leaf length, leaf width, leaf area, plant height, number of lateral branches, number of
nodes and distance between Nodes were investigated in the form of a completely randomized
experimental design in five replications in the year 1400 at the Research Institute of
Environmental Sciences, University of Postgraduate Studies of Industry and Advanced
Technology.

Results: The highest amount of fresh weight (452.1 grams) was related to (F3) DM and
BUNYA cultivars and the highest number of nodes (30.4) was related to NAHO, NOD-139 and
ROSE cultivars. The lowest amount of fresh weight (107.22 grams) was related to BRAGG
variety and the lowest number of knots (8.8) was related to BRAGG variety. The highest
number of lateral branches (9) was related to the variety KATOL and the lowest distance of the
number of lateral branches (2) was related to the variety S355-4. The highest relative amount of
water (RWC) (1.77) was related to SALAND and DM(F3) varieties and the lowest relative
amount of water (RWC) (48.4) was related to FORREST variety.

Conclusion: Considering that the DM(F3) variety has the highest biomass (wet weight and dry
weight), relative water index content (RWC) and turgor index, it can be used as a suitable parent
in crossbreeding projects for soybean genetic improvement.

Keywords: Biomass Index, Cultivar DM (F3), Number of Lateral Branches, Relative Water
Content, Soybean
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Table 1. Name and origin of different soybean cultivars used in this research

™ w5 pb @) ) o8 pb i3,
Origin Cultivar Name Row Origin Cultivar Name Row
Ul DM(F3) 12 Uzl NAHO 1
Australia Australia
Wyl MQ 13 Ul NOD-139 2
Australia Australia
Uyl NOD-49 14 Ul ROSE 3
Australia Australia
ol L17 15 Uzl BUNYA 4
Tran Australia
Ul FORREST 16 ol $355-4 5
Australia USA
obd! KOSAR 17 obd! KATOL 6
Iran Iran
ol P741 18 Wyl NTS 382 7
Tran Australia
Wyl RICHMOND 19 Ul NTS 1007 8
Australia Australia
obd! SAMAN 20 Ulal NTS 1116 9
Iran Australia
Ul szl BRAGG 21 Ul ASCOT 10
Australia
Australia ol SALAND 11
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Table 2. Analysis of variance of different soybean cultivars based on the measured morphological traits
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Figure 1. Evaluation of different soybean cultivars based on whole plant fresh weight trait (mg)
Non-common letters indicate significant differences between different cultivars
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Figure 2. Evaluation of different soybean cultivars based on whole plant dry weight trait (mg).
Non-common letters indicate significant differences between different cultivars
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Figure 3. Evaluation of different soybean cultivars based on the nodule number trait.
Non-common letters indicate significant differences between different cultivars
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Non-common letters indicate significant differences between different cultivars
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Figure 7. Evaluation of different soybean cultivars based on leaf wet weight and dry weight traits (gr)
Non-common letters indicate significant differences between different cultivars
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Figure 8. Evaluation of different soybean cultivars based on the trait of leaf turgor
Non-common letters indicate significant differences between different figures
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