Journal of Soil Salinity and Water Quality 12(1), 95-100, 2020

Assessing the Effect of Salt Stress on Soybean [Glycine max (L.)
Merrillis] Genotypes Using AMMI and GGE Biplot Analysis
Vijayata Singh1, SK Sanwal1, Giriraj Kumawat2, M Shiva Kumar2, GK Satpute2,
BS Gill2, Sachin Panwar1, Jogendra Singh1* and PC Sharma1*
ICAR-Central Soil Salinity Research Institute, Karnal-132001, Haryana, India
ICAR-Indian Institute of Soybean Research, Indore- 452001, Madhya Pradesh, India
*Corresponding authors Email: jogendra.singh@icar.gov.in, pcsharma.knl@gmail.com
1

2

Abstract
The genotype × environment interaction manipulates the selection criteria in a multipurpose crop like soybean.
A total 108 soybean genotypes were evaluated at normal tap water (Control), field sodicity conditions (pH 9.0
and 9.3) and saline water (ECiw 5.0 and 8.0 dS m-1) at ICAR-CSSRI, Karnal from 2017-2020. Yield and associated
data were analyzed using the AMMI and GGE biplot. The AMMI analysis of variance for seed yield detected
significant effects for genotype, environment and genotype × environment interaction. The environment effect
was responsible for the greatest part of the variation, followed by genotype and genotype × environment
interaction effects. The which-won-where feature of the GGE biplot identified wining genotypes SL-1226 and
SL-1258 in the saline (up to ECiw 8 dS m-1) and sodic (up to pH 9.3) and SL-1242 in control conditions whereas,
PS-1225 across the environment was the most ideal and these genotypes could be used as donor for breeding
soybean for salt tolerance. This indicates that characterization of germplasm using GGE and AMMI model is
important for determining visual comparisons, adaptability/stability focusing on overall performance to identify
superior genotypes.
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Introduction
Globally, about 1 billion ha area is salt-affected.
Further, 20% of irrigated land and 2.5% of
dryland agriculture is adjudged salt-affected (FAO,
2016). In India, nearly 6.73 million ha area is
reported to be affected with salinity and sodicity
stresses covering various states of the country
(Mandal et al., 2010). Reclamation and preventable measures for transforming salt-affected lands
into arable land are very expensive. The
development and use of plant species that can
tolerate high salt level is cost effective and
important for sustainable crop production in such
abandoned area. This may be achieved by making
use of variations in tolerance both, between and
within cultivars. Soybean is one of the globes most
important legume crops classed as an oilseed rather
than a pulse by the UN Food and Agriculture
Organization. It is valued for its high protein (38
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45%) and oil contents (20%). Approximately 85%
of the worlds soybean crop is processed into meal
and oil, the remainder processed in other ways or
eaten whole. United States, Brazil, Argentina, China,
India and Paraguay represent more than 87% of
the global soybean production (USDA, 2020).
Soybean is grown as a Kharif crop in India. The
top three largest Soybean growing states are
Madhya Pradesh, Maharashtra and Rajasthan
sharing 45, 40 and 8.2% production, respectively
(http://www.gktoday.in/blog/key-facts-about-soyabeanproduction-in-india/). However, there is 1.30 mha
salt-affected area lies in these major growing states
[Madhya Pradesh (0.14 mha) Maharashtra (0.61
mha) and Rajasthan (0.38 mha)].
Relative to other crops, little is known about
intrinsic ability of soybean to tolerate salt stress.
High salt significantly hampered its productivity
and imposes negative impacts on growth,

