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ABSTRACT

Drought and salinity are two major environmental factors that reduce plant productivity. Many factors interrelate
and alter the effect of salinity such as soil fertility, humidity, ambient temperature, light, irrigation, and so on.
Generally, the survival and growth of plants are measured to determine the tolerance of plants to salinity. The
current experimental study was executed to identify the best suitable maize germplasm for salt affected areas
based on their performance. This experiment was conducted at the weir house of Department of Plant Breeding
and Genetics, The Islamia University of Bahawalpur using the CRD with their replications to determine the
selection criteria for salt tolerant maize genotypes at the seedling stage using Chlorophyll Content, Root length,
Shoot length, Root fresh weight, shoot fresh weight, Root dry weight, Shoot dry weight andRoot shoot ratio. The
06 genotypes were assessed under normal and heat stress using factorial Complete Randomized design. Analysis
of variance showed a significant and non-significantvariation among the studied germplasms. The root fresh
weight and shoot fresh weight were correlatedwith root dry weight and shoot dry weight under both normal and
stress conditions. So, selection onthe base of these traits enhances the performance of other traits. The root
length and chlorophyll content were non-significant and negatively associated with all other studied characters.
The results recommended that selection for root length and chlorophyll content could not be suitable for salinity
tolerance. The genotypes which performed good under salinity stress conditions can be useful in future maize

breeding programs, and evaluation of salinity stress tolerant germplasm on the base ofstudied traits.
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INTRODUCTION

Maize, often known as corn, is a cereal grain that is
widely grown as a food crop around the globe. Zea mays
is its scientific name (Alam et al., 2021). It is a member of
the grass family Poaceae. The taxonomy of maize has
been the topic of extensive dispute throughout the
years due to its complexity (SHAH et al., 2023). Four
species make up the genus Zea: Zea diploperennis, Zea
luxurians, Zea perennis, and Zea mays (Kamal et al., 2019;
Razzaq et al., 2020). The subspecies of Zea mays include
Zed mays ssp. mays, Zea mays ssp. parviglumis, Zea mays
ssp. huehuetenangensis, Zea mays ssp. mexicana, and Zea
mays ssp. mays L (Hanway and Ritchie, 2019).

Maize is thought to have come from Mesoamerica,
more specifically the southwest of Mexico, more than
8,000 years ago. Zea mays sp. parviglumis, a grass that
still grows in Mexico as well as Central America, is the

wild ancestor of maize (Piperno and Flannery, 2001).
Over time,people made this plant their own by choosing
for desirable traits like bigger kernels and a higher yield
(Khalid, 2022). The native peoples of the Americas ate a
lot of maize, and it was a big part of how their cultures
and societies grew and changed. Columbus introduced
maize to Europe in the late 1400s. Ever since, it has
become an important crop in many parts of the world
(Goodman and Galinat, 1988).

Maize is a very significant crop that can be used in
many different ways, both in terms of business and in
day-to-day living (abu Haraira et al., 2022; Hamza et al.,
2018; Zafar et al., 2020). Because of its value in the food
and animal feed industries, as well as in the production
of processed foods and products not related to food,
it is sometimes referred to as "yellow gold" (BABAR et
al., 2022). Starch derived from maize is frequently utilized
as a sizing componentin both the textile and paper
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manufacturing sectors (Khalid and Amjad, 2018b). In the
culinary world, cornmeal is utilized in the making of
desserts and savory dishes such as pies, puddings, salad
dressings, and confections.In addition to being utilized
in the manufacturing of food and industrial goods, maize
is also put to use in the manufacture of starch,
sweeteners, oil, drinks, adhesives, and industrial alcohol
by a number of different businesses (Jin et al., 2021).

In addition to its usage as a food crop, maize has a
variety of industrial applications. It is employed in the
production of biofuel ethanol, which is used to power
cars (Chang et al., 2017).

By fermenting corn with yeast, ethanol is
generated, and it is considered a cleaner and more
sustainable alternative to fossil fuels. Maize is also used
to produce a wide range of chemicals, including the food
industry sweetener dextrose and the biodegradable
plastic-making chemical polylactic acid(Fatima et al,,
2022; Imtiaz et al., 2022; IQBAL et al., 2023).

In Pakistan, insufficient research and development,
restricted extension services, and a lack of suitable
storage and processing facilities are other factors that
limit maize output (Khalid, et al., 2021). To address these
concerns, the government has established a number of
projects, such as the Prime Minister's National
Agricultural Emergency Program, which aims to increase
agricultural production and encourage sustainable
agricultural methods (Khalid and Amjad, 2018a).

The salinity stress is the most important abiotic
factor affecting crop development and yield, including
maize. The crop experiences salinity stress when the
concentration of soluble salts, typically sodium chloride
(Nadl), exceeds its tolerance limit. Reduced germination,
delayed emergence, and poor seedling development can
be caused by salt stress in maize, resulting in decreased
yields. In several ways, maize production is affected by
salinity. First, it can inhibit photosynthesis by inhibiting
chlorophyll production and photosynthetic enzyme
activity (Ahmad et dal., 2021). Second, salinity stress can
result in ion toxicity, which disturbs the ion balance an
impairs the function of cellular membranes and enzymes
(Tuteja, 2007). Thirdly, salt stress can impair root water
intake, leading to water stress and exacerbating the
salinity stress's consequences.

The effects of salinity stress on maize seedling
characteristics include shoot and root development,
biomass accumulation, and nutrient absorption.
Research have demonstrated that maize seedlings
exposed to salt stress exhibit diminished shoot and root
development, as well as decreased biomass
accumulation (Khalid, et al., 2021). In addition, salinity
stress can influence nutritional absorption and
utilization, resulting in nutrient imbalances and
deficiency (Shahani et al., 2021). The adoption of salt-
tolerant cultivars, irrigation management, and soil
amendments are among the measures that have been
developed to enhance maize yield under salinity stress
(Bano et al., 2023; BASHIR et al., 2023; Chaudhry et al,,
2022). In addition, maize lines with enhanced salt
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tolerance have been created using genetic engineering
techniques (Kamal et al., 2019; Zafar et al., 2022).
Understanding the effects of salt stress on maize yield
and seedling characteristics is crucial for establishing
effective measures to reduce its detrimental effects and
ensuring sustainable maize production. This study was
conducted to assess six maize genotypes at the seedling
stage under varied salt levels (Khalid, et al., 2021).

MATERIALS AND METHODS

Six genotypes were provided by Store House of
Islamia University of Bahawalpur. The seed wasstored in
plastic bag under room temperature 25C°. The
experiment was conducted at the wire house of
Department of Plant breeding and Genetics, Islamia
University of Bahawalpur. On 10, 2, 2023, 06 maize
genotype were sown using Complete Randomized
design with 4 treatments. Out of 4 treatments 1
treatment is normal and 3 treatments in controlled
conditions under salinity stress. Thedoses of controlled
treatment are 2.9 Nadl per liter, 5.85 NacCl per liter and
8.75 Nadl per liter respectively. Each treatment was
consisting of 3 replications.

Statistical Analysis

Analysis of Variance

The methodology given by Steel et al., (1997) was
used for statistical analysis to calculate variancefrom
data collected for different traits to determine the
variation among various genotypes for variability. Total
variance was partitioned into genotypic and phenotypic
components. Statistics 10.0was used to find the analysis
of variance.

Pearson’s Correlation

Karl Pearson’s correlation coefficient was
estimated to find the linear association between
various morphological and physiological parameters
using the following formula:

) S(xi-x)(yi -y
VI (xi - X2 3(yi - P

Where, r is the Pearson’s correlation coefficient, X
and Y are tahe variables for which the correlationhas
been estimated, and n is the number of observations.

Txy

RESULTS AND DISCUSSION

Screening of Germplasm

Six genotypes of maize (Table 1) were screened in
green house wusing factorial under completely
randomized design. Highly significant differences were
exhibited among all accessions and traits under normal
and salinity conditions (Table 2). All the studied
characters exhibited fluctuations in mean value under
salinity conditions for most of the genotypes. Mean
values for seedling traits in maize were decreased under



Table 1: Genotypes Names
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Serial no. Genotypes Serial no. Genotypes
1 G-1 4 G-4
2 G-2 5 G5
3 G-3 6 G-6

Table 2: Analysis of variance (ANOVA) mean squares of 06 genotypes at the seedling stage under normal and salinity stress

conditions
Replication Genotypes Treatment G*T Error Total

SOV/DF 2 5 3 15 46 71
cC 2.027 1.0115% 56.0768*%* 1.6450% 44.961

RDW 0.0638 0.21153% 8.66512%* 0.17199* 3.2768

SDW 0.0553 0.08734ns 4.43576%* 0.10345Ns 2.6664

RFW 0.158 0.57237ns 0.54969ns 1.87123%* 27.7744

SFW 0.0378 0.8928% 10.6897** 0.5298ns 17.2179

RL 124.11 37.822% 793.815%% 35.993% 699.22

SL 19.84 71.6868%* 88.7998%* 34.7720% 874.99

RSR 0.3236 0.09572ns 0.54962%* 0.10418ns 4.3947

salinity conditions. Similar findings have beenreportedby
Ahmad et al. (2022). Such kind of information was also
observed by Mukul et al. (2023). Those accessions resist
in variation of performance for studied characters under
salt environments which were considered as salt
tolerant.

Shoot Fresh Weight

Several studies have investigated the effect of salt
stress on fresh shoot weight in maize seedlings, and the
results suggest that exposure to NaCl can lead to a
significant reduction in fresh shoot weight. For example,
a study by Li et al. (2015) found that maize seedlings
exposed to salt stress had a lower fresh shoot weight
than non-stressed plants, indicating a negative effect of
salt stress on shoot growth. Data collected for shoot
fresh weight of maize varied significantly (Table 33, 3b,
3¢ and 3d) ranging from 4.39 to 5.63 g under normal
conditions, in salinity level 1 ranging from 2.78 to 3.48 g,
under salinity level 2 ranging from 3.16 to 4.14 g and in
salinity stress level 3 ranging from 2.93 to 4.48 g. The G2
and G4 has minimum and maximum fresh weight with
the values of 4.39 and 5.63 g under normal, in salinity
stress level 1 G4 and G6 has minimum and maximum
fresh weight with the values of 2.78 and 3.48 g, under
salinity stress level 2 G3 and G4 has minimum and
maximum fresh weight with the values of 3.16 and 4.14
g and in salinity stress level 3 G1 and G3 has minimum
and maximum fresh weight with the values of 2.93 and
4.48 g conditions respectively.

Root Fresh Weight

Data collected for root fresh weight of maize varied
significantly (Table 3a, 3b, 3¢ and3d) ranging from 3.75
to 5.22 g under normal conditions, in salinity level 1
ranging from 3.65 to 5.25 g, under salinity level 2 ranging
from 3.53 to 5.35 g and in salinity stress level 3 ranging
from 2.61 to 5.08 g. The G3 and G2 has minimum and
maximum fresh weight with the values of 3.75and 5.22 g
under normal, in salinity stress level 1 G3 and G1 has
minimum and maximum fresh weight with the values of
3.65 and 5.25 g, under salinity stress level 2 G1and G4 has
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minimum and maximum fresh weight with the values of
3.53 and 5.35 g and in salinity stress level 3 G2 and G3 has
minimum and maximum fresh weight with the values of
2.61and 5.08 g conditions respectively.For instance, Li et
al. (2019) found that 100 mM Nadl treatment
significantly reduced fresh root weight in maize
seedlings by 43.6%. Similarly, (AFZAL et al., 2023)
reported a significant reductionin fresh root weight in
maize seedlings under NaCl stress.

Root Length

Several studies have investigated the effect of salt
stress on root length in maize seedlings, and the results
suggest that exposure to NaCl can lead to a significant
reduction in root length. For example, a study by (AFZAL
et al,, 2023)found that maize seedlings exposed to salt
stress had a shorter root length than non-stressed
plants, indicating a negative effect of salt stress on root
growth. Similarly, the study by Li et al. (2019) found that
salt stress significantly reduced root length in maize
seedlings, which was accompanied by a decrease in
biomass production. Data collected for root length of
maize varied significantly (Table 3a, 3b, 3¢ and 3d)
ranging from 29 to 45.33 g under normal conditions, in
salinity level 1 ranging from 22.33 to 26.33 g, under
salinity level 2 ranging from 22 to 24.33 g and salinity
stress level 3 ranging from 24.66 to 29 g. The G4 and G2
hasminimum and maximum fresh weight with the values
of 29 and 45.33 g under normal, in salinity stress level 1
G4 and G2 has minimum and maximum fresh weight
with the values of 22.33 and 26.33 g, under salinity
stress level 2 G4 and G3 has minimum and maximum
fresh weight with the values of 22 and 24.33 g and in
salinity stress level 3 G1 and G5 has minimum and
maximum freshweight with the values of 24.66 and 29 g
conditions respectively.

Shoot Length

Data collected for shoot length of maize varied
significantly (Table 33, 3b, 3¢ and3d) ranging from 39.66
to 46.83 g under normal conditions, in salinity level 1
ranging from 38 to 45.33g, under salinity level 2 ranging
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Table 3a: Mean data of maize seedling traits of 06 genotypes under Normal conditions

Genotypes RFW SFW RDW SDW RSR RL SL CcC

G1 4.68 4.56 1.29 1.44 1.26387 42.33 42.6667 8.18

G2 5.22 4.39 1.08 0.96 1.21521 45.33 46.8333 4.68667

G3 3.75 4.46 0.90 1.01 0.89371 42.00 44.6667 6.76

G4 4.08 5.63 0.90 0.80 1.19445 29.00 45 5.09667

G5 4.91 5.21 0.67 0.87 0.78687 31.33 39.6667 6.43667

G6 4.35 4-99 0.46 0.58 0.79254 35.67 34-3333 5.79
Table 3b: Mean data of maize seedling traits of 06 genotypes under salinity level 1

Genotypes RFW SFW RDW SDW RSR RL SL CcC

G1 5.25 2.87667 2.73333 1.69 1.61795 23.6667 45.3333 3.96667

G2 3.77 2.89667 2.34667 2.01667 1.16589 26.3333 40.6667 4.66667

G3 3.65 2.88667 1.77667 1.57333 1.12523 23 38 4.63333

G4 4.8 2.78333 2.59667 1.6 1.62355 22.3333 40.3333 4.36667

G5 4.08 3.27333 2.22333 1.88333 1.18295 24.6667 44.3333 4.8

G6 4-45 3.48333 2.05333 1.79667 1.13935 24 38 5.03333
Table 3c: Mean data of maize seedling traits of 06 genotypes under salinity level 2

Genotypes RFW SFW RDW SDW RSR RL SL CcC

G1 3.53333 3.24667 2.16667 1.81667 1.19279 23.3333 41 3.23333

G2 3.68333 3.82 2.2 1.57 1.40543 23 40.6667 2.43333

G3 4.5 3.16667 2.13333 1.51667 1.40681 24.3333 39.6667 3.2

G4 5.35 4.14 2.16667 1.7 1.29279 22 40.6667 2.96667

G5 4.9 3.89333 2.41667 1.46333 1.64723 24 40.3333 2.26667

G6 4.16667 3.4 2.25 1.65333 1.36172 22.6667 37.6667 3.5
Table 3d: Mean data of maize seedling traits of 06 genotypes under salinity level 3

Genotypes RFW SFW RDW SDW RSR RL SL CcC

G1 4.61 2.93333 2.36333 2.09 1.12891 24.6667 37.3333 1.8

G2 2.61667 4.28 2.1 2.15667 0.97966 26.6667 49 2.1

G3 5.08333 4.48333 2.46667 2.16333 1.13694 26.3333 46 2.2

G4 4.48 3.56667 2.35667 2.07667 1.133 27 48.3333 2.43333

G5 3.18333 4.31 2.11667 2.07 1.02771 29 50 2.36667

G6 4.51667 4.21667 2.36333 2.23 1.06272 28 40.3333 2.33333

from 37.66 to 41 g and salinity stress level 3 ranging from
37.33t050 g. The G5 and G2 has minimum and maximum
fresh weight with the values of 39.66 and 46.83 g under
normal, in salinity stress level 1 G3 and G1 has minimum
and maximum fresh weight with the values of 38 and
45.33 g, under salinity stress level 2 G6 and G1 has
minimum and maximum fresh weight with the values of
37.66 and 41 g and in salinity stress level 3 G1and G5 has
minimumand maximum fresh weight with the values of
37.33 and 50 g conditions respectively.

Several studies have investigated the effect of salt
stress on shoot length in maize seedlings,and the results
suggest that exposure to NaCl can lead to a significant
reduction in shoot length. For example, a study by
Khayatnezhad et al. (2012) found that maize seedlings
exposed to salt stress hada shorter shoot length than
non-stressed plants, indicating a negative effect of salt
stress on shoot growth. Similarly, the study by Wang et
al. (2019) found that salt stress significantly reduced
shootlength in maize seedlings, which was accompanied
by a decrease in biomass production.

Shoot Dry Weight

Data collected for shoot Dry weight of maize varied
significantly (Table 3a, 3b, 3¢ and3d) ranging from 0.58
to 1.44 g under normal conditions, in salinity level 1
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ranging from 1.57 to 2.01 g, under salinity level 2 ranging
from 1.46 to 1.81 g and salinity stress level 3 ranging from
2.07t0 2.23 g. The G6 and G1 has minimum and maximum
fresh weight with the values of 0.58 and 1.44 g under
normal, in salinity stress level 1 G3 and G2 has minimum
and maximum fresh weight with the values of 1.57 and
2.01g, under salinity stress level 2 G5 and G1 has minimum
and maximum fresh weight with the values of 1.46 and
1.81 g and in salinity stress level 3 G5 and G6 has minimum
and maximum fresh weight with the values of 2.07 and
2.23 g conditions respectively. Several studies have
investigated the effect of salt stress on shoot dry weight
in maize seedlings, and the results suggest that exposure
to Nadl can lead to a significant reduction in shoot dry
weight. For example, a study by Tuna et al. (2008) found
that maize seedlings exposed to salt stress had a lower
shoot dry weight than non-stressed plants, indicating a
negative effect of salt stress on shoot growth.

Root Dry Weight

Several studies have investigated the effect of salt
stress on root dry weight in maize seedlings, and the
results suggest that exposure to NaCl can lead to a
significant reduction in root dry weight. For example, a
study by Tuna et al. (2008) found that maize seedlings
exposed to salt stress had a lower root dry weight than



non-stressed plants, indicating a negative effect of salt
stresson root growth. Similarly, the study by (AFZAL etal.,
2023) found that salt stress significantly reduced root dry
weight in maize seedlings, which was accompanied by a
decrease in root length and surfacearea. These findings
suggest that salt stress can have a negative impact on
root growth in maize seedlings by inhibiting root
development and reducing water uptake.

Data collected for Root Dry weight of maize varied
significantly (Table 33, 3b, 3¢ and3d) ranging from 0.46
to 1.29 g under normal conditions, in salinity level 1
ranging from 1.77 to 2.73 g, under salinity level 2 ranging
from 2.13 to 2.41 g and salinity stress level 3 ranging from
2.10t0 2.46. The G6 and G1 has minimum and maximum
fresh weight with the values of 0.46 and 1.29 g under
normal, in salinity stress level 1 G3 and G1 has minimum
and maximum fresh weight with the values of 1.77 and
2.73 g, under salinity stress level 2 G3 and G5 has
minimum and maximum fresh weight with the values of
2.13 and 2.41 g and in salinity stress level 3 G2 and G3 has
minimumand maximum fresh weight with the values of
2.10 and 2.46 g conditions respectively.

Root Shoot Ratio

Data collected for root shoot ratio of maize varied
significantly (Table 3a,3b,3cand  3d)ranging from 0.78
to 1.26 g under normal conditions, in salinity level 1
ranging from 1.12 to 1.64 g, under salinity level 2 ranging
from 1.19 to 1.64 g and salinity stress level 3 ranging from
0.97 to 1.13 g. The G5 and G1 has minimum and maximum
fresh weight with the values of 0.78 and 1.26 g under
normal, in salinity stress level 1 G3 and G4 has minimum
and maximum fresh weight with the values of 1.12 and
1.64 g, under salinity stress level 2 G1 and G5 has minimum
and maximum fresh weight with the values of 1.19 and
1.64 g and in salinity stress level 3 G2 and G3 has minimum
and maximum fresh weight with the values of 0.97 and
113 g conditions respectively. (Mehboob et al,
2020)investigated the effects of salinity stress on maize
growth and physiology. The researchers found that
salinity stress caused a decrease in the root-to-shoot ratio
in maize plants, which was associated with a decrease in
shoot biomass and leaf chlorophyll content. These studies
suggest that salinity stress can cause a reduction in the
root-to-shoot ratio in maize plants, which can ultimately
lead to a decrease in yield. Salinity stress can also cause a
decrease in shoot biomass and leaf area, which may be
related to the decrease in the root-to-shoot ratio. These
findings highlight the importance of developing salt-
tolerant maize varieties to mitigate the effects of salinity
stress on maize production.

Chlorophyll Content

Salt stress can reduce chlorophyll content in plants
by disrupting the photosynthetic process,reducing the
absorption of light energy, and damaging the
photosynthetic apparatus. Various studies have
investigated the effect of salt stress on chlorophyll
content in maize seedlings, and the results suggest that
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exposure to NaCl can lead to a significant decrease in
chlorophyll content. For example,a study by Li et al.
(2015) found that maize seedlings exposed to salt stress
exhibited a significant reduction in chlorophyll content,
indicating a decrease in the plant's photosynthetic
capacity. Data collected for Chlorophyll Content of
maize varied significantly (Table 3a, 3b, 3c and 3d)
ranging from 4.68 to 8.18 g under normal conditions, in
salinity level 1 ranging from 3.96 to 5.03 g,under salinity
level 2 ranging from 2.43 to 3.50 g and salinity stress
level 3 ranging from 1.80 to 2.43. The G2 and G1 has
minimum and maximum fresh weight with the values of
4.68 and 8.18 g under normal, in salinity stress level 1 G1
and G6 has minimum and maximum fresh weight with
thevalues of 3.96 and 5.03 g, under salinity stress level 2
G2 and G6 has minimum and maximum freshweight with
the values of 2.43 and 3.50 g and in salinity stress level 3
G1and G4 has minimum andmaximum fresh weight with
the values of 1.80 and 2.43 g conditions respectively.

Correlation

Correlation coefficients define the level of
relationship between two variables or factors. It is
valuable in plant breeding since it can show a foretelling
association that can be exploited in practice, and it
offers evidence about the relationship between several
preferred traits. It offers a core concept of the
association among various yield-contributing traits,
which is beneficial for plant breeders in choosing
varieties having desired attributes (Ghafoor et al., 2013).
In this experiment, evidence of the correlation of
seedling traits in non-stress and stress conditions may
help advance strategies for the assortment of required
varieties with preferred traits under normal and salinity
stress condition (Table 4a, 4b, 4c and 4d).

Fresh Weight

Fresh root weight is an important trait that
determines the belowground biomass of maize plants.
The data in a given table conclude that root fresh weight
is negatively associated with chlorophyll content and
non-significant correlation with root dry weight under
normal environment, salinity stress level 1, 2and
significant association between root dry weight and
non-significant  relationship between chlorophyll
content similar results was reported by Ahmad et al,,
(2022). According to given data of Shoot fresh is
negatively associated with root dry weight under normal
environment and under salinity stress level 1, 2 and 3
significant correlated with chlorophyll content similar
findings was reported by Din et al., (2019), and also
correlated with root fresh weight, root shoot ratio and
shoot dry weight similar results were also reported by
Chen et al., (2022).

Root Length and Shoot Length

Shoot length is an important parameter for
assessing plant growth and development. It is an
indicator of the plant's ability to produce new tissues
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cC RDW RFW RL RSR SDW SFW
RDW 0.3367*P-VALUE 0.05141
RFW -0.1544Nns0.7703 0.2149ns
0.6826
RL 0.2138n50.6842 0.5708% 0.2473ns
0.02368 0.6366
RSR -0.0332n50.9502 0.8685* 0.2528ns 0.3433ns
0.0248 0.6288 0.5052
SDwW 0.7125%0.01121 0.8908% 0.1748ns 0.5462ns 0.5948ns
0.0172 0.7405 0.2622 0.2130
SFW -0.2982ns -0.4704*  -0.2186ns  -0.9799**  -0.1713ns -0.5228ns
0.5659 0.03464 0.6773 0.0006 0.7455 0.2872
SL -0.1789ns 0.7576ns  0.0430ns  0.3706* 0.7047ns  0.4782% -0.2735Ns
0.7345 0.0810 0.9356 0.04695 0.1179 0.03374 0.6000
Table 4b: Correlation Analysis of Seedling Traits under Salinity Stress level 1
CcC RD RF RL RSR SD SF
RD 0.2549ns
P-VALUE 0.6260
RF -0.1398ns 0.7839*
0.7917 0.0506
RL 0.5299ns -0.0245ns -0.4341*
0.2796 0.9633 0.0389
RSR -0.1188ns 0.8656* 0.8628* -0.5068ns
0.8226 0.0259 0.0270 0.3049
SD 0.7055ns 0.0464ns -0.3374* 0.9627** -0.4595ns
0.1173 0.9305 0.0513 0.0021 0.3593
SF 0.2571ns -0.4222ns -0.1093ns 0.2407ns -0.5661* 0.3764*
0.6229 0.4043 0.8367 0.6459 0.02416 0.04621
SL 0.2865ns 0.6774* 0.4878ns 0.1910ns 0.4803* 0.2108ns -
0.1332ns
0.5820 0.0139 0.3263 0.7169 0.0335 0.6885 0.8013

and respond to environmental stimuli. Under normal
and salinity stress level 1, 2 and 3 shoot length
positively associated with shoot dry weight, root dry
weight and root fresh weight similar findings was
reported by (AFZAL et al., 2023) and non- significant
association with chlorophyll content and root length
many scientists finding the similar results Kapadia et
al., (2021). Root length is another important parameter
for assessing plant growth and development. It is an
indicator of the plant's ability to acquire water and
nutrients from the soil and respond to environmental
stimuli. Salt stress can have a significant impact on
root length in maize seedlings, as it can inhibit root
growth, reduce water uptake, and affect the overall
growth rate of the plant. Root length was positively
associated with root dry weight, root fresh weight and
chlorophyll contents and non- significant with
chlorophyll content, root dry weight and root fresh
weight under normal and all three levels of salt stress.
These types of results were also reported by (AFZAL et
al,, 2023).

Root Shoot Ratio

The root has a fundamental role in taking nutrients,
water, agricultural production and stresstolerance. The
trait root: Shoot “ratio is a very complex unlike some
partial problems, it is a problemof plant integrity, where
each species, every crop or variety represents a specific
original solution. Under normal and salinity stress level 1,
2 and 3 root shoot ratios were significantly associated
with root dry weights and non-significantly interlinked
with root length and chlorophyll contents, similarresults
were reported by (Bochicchio et al., 2023; Azeem et al.,
2023).

Conclusion

Those accessions who performed well were
consider as salt tolerant, and those who does not
performed under salt stress environment were consider
as salt susceptible. Then using those criteria, the 03
genotypes were selected as salt tolerant under salinity
stress level 1,2 and 3 (G-3, G-4 and G-6) and 03 genotypes
were selected as salt -susceptible from all three level of
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Table 4c: Correlation Analysis of Seedling Traits under Salinity Stress level 2

cC RD RF RL RSR SD SF
RDW -0.5789ns
P-VALUE 0.2286
RFW -0.1736ns 0.2600*
0.7423 0.0188
RL -0.2086%* 0.2221ns -0.1548ns
0.0317 0.6723 0.7696
RSR -0.6874ns 0.7954* 0.3720ns 0.5083ns
0.1313 0.0585 0.4678 0.3032
SD 0.5806ns -0.5153ns -0.3454ns -0.5644* -0.9269**
0.2270 0.2955 0.5025 0.0243 0.0078
SF -0.6464* 0.3742ns 0.5862* -0.5258ns 0.3087ns -0.1840ns
0.0165 0.4649 0.0214 0.2840 0.5516 0.7271
SL -0.5519* -0.1111ns -0.0110ns 0.0602ns -0.1102ns 0.1625*
0.3578ns
0.0262 0.8340 0.9835 0.9098 0.8354 0.7585 0.0462
Table 4d: Correlation Analysis of Seedling Traits under Salinity Stress level 3
CcC RDW RFW RL RSR Ssbw SFW
RDW -0.0741ns
P-VALUE 0.8890
RFW 0.3752ns -0.4569*
0.4636 0.0324
RL 0.8371* -0.4416ns 0.5898ns
0.0377 0.3807 0.2179
RSR -0.1257ns 0.8962% -0.7239ns -0.5032%*
0.8124 0.0156 0.1038 0.0308
SD 0.0588ns 0.2259ns 0.5599* 0.0946* -0.2289ns
0.9120 0.6669 0.0279 0.0585 0.6626
SF 0.5553* -0.2423ns 0.9391** 0.6588ns -0.4836ns 0.4884ns
0.0527 0.6436 0.0055 0.1548 0.3312 0.3256
SL 0.6131* -0.5342ns 0.5136* 0.5556ns -0.4203ns -0.2965ns
0.5800ns
0.01956 0.2749 0.02973 0.2524 0.4067 0.5682 0.2276

salt stress (G-1, G-2G-5). The present studies also showed
a pure identity of genotypes for selection criteria on the
base of preferred traits such as root length, shoot
length, root/shoot ratio, shoot fresh weight, shoot dry
weight, root fresh weight, root dry weight and
chlorophyll content which would be of great utility in
maize breeding programs for developing salt-tolerant
maize genotypes.
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